


 

Contributions
All contributions to VECTORshould be'sent to the Editor at the address given on the inside backcover, Letters and articles are welcomedon anytopicofinterest to the APL community. These do notneed to be limited to APL. themes nor must they be supportive ofthe language. Articles should besubmitted in duplicate and accompanied by as much visual material as possible, including aphotographofthe author. Unless otherwise specified each item will be considered for publication asapersonal statementbyits author, who accepts legal responsibility thatits publicationis not restrictedby copyright. Authors are requested wherever possible to supply copy in machine-readable formideally text files on a 514” IBM-PC compatible diskette. For other standards,please contact the Editorbeforehand... Programlistings should indicate the computer system on which theyhave been run. APLsymbols should be displayed on a separate line and not embedded in narrative. Except whereindicated. items published in VECTORmaybe freely reprinted with appropriate acknowledgement.

Membership Rates 1986-87
VECTOR

Category Fee p.a. copies Passes
£ $

Nonvoting student membership 5 1 1UK Private membership 10 1 1
Overseas private membership 18 a7 1 1
Supplementfor airmail

(not needed for Europe) 8 12
Corporate membership(UK) 85 10 5
Corporate membership (Overseas) 140-210
Sustaining membership 360 neg 5

The membership year runs from Ist Mayto 30th April. Applications for membership should be madeon the form atthe end ofthe journal. Passes are required for entry to some Association events and forvoting at Annual General. Meetings. Applications for student membership will be accepted on arecommendation from a course supervisor. Overseas membership rates cover VECTOR surfacepostage and may be paid in £{UK or SUS.
Corporate membership is offered to organisations where APL is in professional use. Corporatemembers receive multiple copies of VECTOR and are offered group attendance of Associationmeetings. Partaking individuals need notbe identified but a contact person should be nominated forallcommunications.
Sustaining membershipjs offered to companies trading in APL. products; this is seen as a method ofpromoting the growth of APL interest and activity. As well as receiving public acknowledgementfortheir sponsorship, sustaining membersreceive bulk copies ofVECTOR,and are offered news listingsin the editorial section of the journal and opportunities to inform APL users oftheir products viaseminars andarticles.

Advertising
Advertisements in VECTORshould be submitted in typeset camera-ready A5 portrait format with a20 mmblank border,Illustrations should be black-and-white photographsor line drawings. Rates are
£250 per page. A6 and A7sizes are offered subject to layout constraints.
Deadlines for advertisement bookings and receipt of camera-ready copy are given beneath the Quick-
Reference Diary,
Advertisements should be booked with and sent to Cathy Dargue, whose address is given beneath the
Index of Advertisers.  
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Editorial: Keep your Eyeson the Prize
by Adrian Smith

For me, Sydney was a wonderfully refreshing experience! Not just the smell of salty air
from the harbourferries, or even the 116n.0. from Chris Broad on thefirst day of the
Bicentennial Test Match: more the feeling from almost everyone there that we knew
where we were going.In any groupingof like-minded individuals,it is essential to have
such gatherings, lest we begin to drift around in the kind of short-sighted fog which
seems to beset all human endeavours which involve more than 7 people, or last more
than 7 years!
APL86 was just the same ... and I would guess that those who returned from Dallas also
felt this clearing of vision; the problem is to keep it going in the day to day business of
running companies, getting hassled by users, cleaning up after the children, getting
VECTORouton time,and so on. Of course you can’t, at least not for all that long, so that
is why events like APL88are so vital in assuring ourcollective future.
In short, we need to ‘keep our eyes ontheprize’ as long as we possibly can. Then we need
to gather ourselves together to renew our confidence, and to re-affirm our long-term
commitment te APL, rather than to some particular APL project that we happen to be
working on. During APL88,I felt that we really did hold certain truths to be self-evident;
let me try and get them on paperbefore I too forget!

APL is first and foremost a notation;it is the best way yet devised of doing
mathematics on a computer. Many things whichare currently hidden in the fog
of conventionalnotation are crystal clear (apologies to Don McIntyrefor the
pun) when written down in APL.Thefact that you have on your desk a ‘native
speaker’of this notation is a marvellous bonus;it is not the reason we are here.
The reason we need APLis to help us see things moreclearly. If we then had to
code them in FORTRANit would be a nuisance, but it would not be the end of
the world!

—KPTEneedsto pull together. We have done ourselves an incredible disservice by
allowing the divergence into two fundamentally different flavours. Regarding
APL as no morethan a quick wayofgenerating computer systems, such a split
hardly matters. Regarding APL as a movement towards a moreconsistent and
effective notation,it is an absolute disaster. We must get our act back together
if we are to have any chanceofgaining acceptanceofanything beyond plain ‘VS
APL.
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I-APLis our big chance; we must not fluff it! Ifwe serew this one up we may
never get APL accepted whereit really belongs ... in the junior schools, the high
schools, the Technical Colleges, and the Universities.It will retain a shrinking
base in a few big companies, and weshallali get older. In 10 years time there
will be rather fewerof us, and our systems will mostly be 10 years old, and due
for replacement. Will we have the energy and the resourcesto fight for anything
outside our own little patch? I rather fear that we shall not.

I know that there is always a temptation to keep a good thing to yourself. The medieval
craft guilds were built around just this principle! I know that I have a bit of the
reputation of a magician in somecircles in my company;I could trade on this by keeping
all my nice APL knowledge to myself, or I could try to broaden the base of APL
experience and consequently undermine my(quite unjustified) reputation.
In mycase, I know that the decision is an easy one: I have no desire to be a magician, and
Treally do want to encourage the growth and spread of APL. Thatis exactly the feeling I
got from the overwhelming majority of delegates at APL88 (and indeed from APL86).
Let's just make sure we do ‘keep our eyes in the prize’; it's a long time to APL89,andit is
all too easy to put tomorrow's personal advantage before APL's future.

Datesfor future issues of VECTOR(note 5.2 dates)
Vol.5
No.1

Copy date 4th June 88
Ad booking 10th June 88
Ad Copy 24th June 88
Distribution July 88

Vol.b
No.2

1st Oct 88
10th Oct 88
24th Oct 88
November 88

Vol.5
No.3

Ist Dec 88
12th Dec 88
23rd Dec 88
January 89
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Quick Reference Diary
Date Venue Event

29 April 1988 London BAA AGM and Meeting
16-20 August Syracuse Univ. ACM SigAPL workshop on APL

New York in Expert Systems.

28-30 September Canterbury APL-Ication
the Practical State of the
Art APL Conference

21 October London BAA Meeting
18 November London BAA Meeting
13 January 1989 London BAA Meeting
17 February London BAA Meeting
17 March London BAA Meeting
21 April London BAA Meeting
Please note that the date of the AGM was wrongin both VECTOR4.2 and 4.3, The above
date is the correct one (honest).
All British APL Association meetings areto be held at the Royal Over-Seas League, Park
Place, near Green Park Tube station. Meetings begin at 2.00pm and close at 5.30pm.
ACM SigAPLis holding a tutorial workshop on APL Techniques in Expert Systems at
Syracuse University from August 16th - 20th 1988. The workshopwill have a faculty of
about 5 and capacity limited to 50, The conference fee will be $495, including both
classroom sessions and hands-on work. Further information from:
— —MsD. Chimen™

University College
Syracuse University
Syracuse
New York 13210
USA



 

 

 

   

   

 
 

UNLEASH THE POWEROFYOUR
IBM PS/2 MODEL 80,

COMPAQ 386, OR COMPATIBLE
WITH DYALOG APL/386

Now you can develop serious large-scale APL applications on aPC
because Dyalog APL/386Is FAST (manytimesfaster than APL*PLUS/PC)

UNRESTRICTED(no practical limits on workspace and objectsize)

 

  

   

and gives you
WwW

Nested arrays, defined operators,etc.
vw

Multiple concurrentAPL sessions with ‘hot key’ facility
vw

Powerful CGI graphics interface
vr

Concurrent UNIX/DOS support
vw

Multi-user environment
4
Vv

» >> Fromonlye995 <4
Dyalog APL/386 runs underXenix on the IBM PS/2 Model 80, andona

wide range of 386 PC-AT compatible systemsincluding Compaq, Wyse,
Zenith,Olivetti, TT XTRA and TI. It also Supports certain 386 ‘turbo’ cards

including the Orchid 386 andIntel (Nboard.
Evaluation kit (including Xenix) available

4

 

For furtherinformation, contact
Sales DepartmentDyadic Systems LimitedPark House, The High Street, Alton,

Hampshire, GU34 1EN. United kingdom   

  

 

    

  

   

  
   

 

  

 

Telephone:(0420)87024.Telex: 85881 1
 IBM andIBM PersonalSystem aréregistered trademarks of Internauonal Business Machines CorporationAPL*PLUSSa registered trademarkof STSC,IncUNIX Isa trademark of AT&T BellLaboratoniesXeniisa vaderarkof Microsoft Corporation
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Whydon't YOU contribute to VECTOR?
by the VECTOR Working Group

VECTORis produced by the editor, with the help of a working group; he shouldn't have
to write it as well - not even with their help! Please write letters to the editor, and send
them to Adrian Smith. Don't let us think there is nothing in VECTORthat you disagree
with. Don't fail to let us know when you think we're doingit right. All the addresses you
need are shownbelow!
Please write reports of anything newsworthy, or any forthcoming event that's worth
previewing, and send them to Adrian Smith. Please let Cathy Dargue know of anything
to go in the diary, e.g. an APL paper at a non-APL conference. Please send Anthony
Camachopress cuttings about APL with source and date of publication on them. You
would be doing the APL world goodifyou also wrote to the magazine or newspaper about
it. They too like and printletters.
Please write general articles and send them to Adrian Smith. You may feel your code
won't stand up to the scrutiny of the experts, but that shouldn't stop you from helping
those who haven't reached your level. We need introductory material so that beginners
find somethingofvalue to them in VECTOR.
Please send more technical articles to David Ziemann or Jonathan Barman. VECTOR
wants to consolidate its position among the world's APL journals, so we need useful
functions carefully explained to help APL professionals improve their performance.
We would also like to hear from people who are willing te review books and APL.
products, Val Lusmore gets material from all over the world; sometimes you get to keep
the bookor software, and you alwaysget to keep the knowledge!
Haveyou an idea for a competition? Send it to Jonathan Barmanor David Ziemann.Will
you judge it? You are likely to see some very clever code if you do; marking a competition
with a Very large entry is a really good WayoflearningsomethingnewaboutAPL.
This is your magazine! Help it to prosper!

Adrian Smith Brock House,Gilling East, York YO6 41 Hm 04393-385, Wk 0904-65307) 3382
Cathy Oargue 60 Downhall Ley, Buntingford, Herts SGI STL Hm 0763-73155; Wk 01 436-9481 «2418
David Ziemann Flat 3, 63 Queen’s Cres.Chalk Farm, LONDON NWS5 4ES Hm OT 267-8092; Wk 01 436-9481
Jonathan Garman Cocking & Drury Ltd, 155 Friar St, Reading AGT 1HE Wk 0734-588835
Vat Lusmore 17 Barton St, Bath, Avon BAI 1HQ Wk 0225-62602
Anthony Camacho 2 Blenheim Ad, St Albans Herts ALI 4NR Hm 0727-60130  
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APL Training Courses
(Prices quoted are per course, unless otherwise stated)

VolL.4 No.4

Dates shown cover the period from April to July 1988. For confirmation of dates and/or
further details please contact the vendordirectly.

Level Company Days
Beginners Cocking & Drury 3

MicroAPL 1
Uniware 5
Mercia 3

Intermediate MicroAPL 1
ditto/PC Mercia 2

MicroAPL 1
Advanced MicroAPL 1

Uniware
System Design Cocking & Drury 4

Mercia 3
Staigraphics Cocking & Drury 2

Uniware 2
U'ware Toolkit Uniware 2
R.BASE 5000 Uniware 5

Price(£)
445
poa
poa
390

poa
260
poa
poa
poa
700
420
280
poa
poa
poa

Dates
12/4,26/4,17/5,7/6
28/4,23/6
call
26/4,7/6 12/7
5/5,30/6
11/4,15/6
19/5, 14/7
12/5,7/7
calt
9/5,4/7
11/5 ,6/7
6/4,22/6
call
call
call

The following vendors run courses, details of which may be obtained directly from the
vendor:

APLPeople
Inner Product
Parallax
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General Correspondence

The VECTOR working group welcomes correspondence on any topic affecting the APL
community. All letters should be addressed to the Editor, and should indicate whether
they are for the generalor technical section. (Letters containing APL code will normally
be classed as ‘technical’,) The editor reserves the right to edit any letter unless the writer
states thatit is to be publishedin full or not at all.

The Future ofVECTOR

From: C.E. Williams 12th February 1988
Sir,
PLEASE, PLEASEuseall your influence on maintaining VECTORinits present format.
It is most professional and a book one can show with a certain amountof pride. To reduce
it to a tatty few badly printed pages is the road downhill- fast!
Ithink the contents must have morefor the beginner if I-APLis to prosper, but equally it
muststill cater for the advanced programmer,or again we will go downhill - fast. Surely
one hiccup in the production of VECTORis not a valid reason to introduce radical
changes? Surely this is PANIC not a re-appraisalofthe problem?
So PLEASEfourissues as at present with the same format externally, at least. Let the
Committee get things in perspective and re-arrange the production methods. There must
be memberswilling to help, Let us hear whatis required and assess the response.
Finally thanks a lot for ‘Toward a Better Basic’. We need moreofthis type ofarticle to
encourage beginners. Thanks a lot too for all the work on I-APL. I was just about to give
up on BAA,as I cameto the conclusion that it was a secret society pledged to withhold all
information on APL from all those not in the clique! I-APL cameinto being and,at last, 1

———thought,achange of heart: ee
Yourssincerely,
C.E. Williams
Cold Keld
Loweswater
Cockermouth
Cumbria CA13 ORR
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APL2 Available over JANET

From: Paul Barnetson 3rd February 1988
Sir,
For some time now we have been working on making an APL2 service available to
British academics and researchersatlittle cost to them. We have at last succeeded in this
and,as you will see from the information sheet below, such a service is now available out
of Warwick University. I am sure that you will agree that this is a big step forward in
making APL more available to academics and researchers whohavepreviously been put
off by its cost.

Would YOUliketo have access to APL2 over JANET
andatlittle cost to yourself???

GLOSSARY
APL. A Programming Language. The famousalgorithmic notation that was designed by
Dr. KenIverson in the early 1960s, and developed as APL for IBM computersa few years
later.
As Ken knew little about computers when he designed the notation, the resultant
programming language turned out to be radically different from all other existing
languages, which had been designed by "computer people". These differences caused the
newly-announced APL to be hated by some computer die-hards, loved by many, while it
even had a “cult” following amongst some who claimed, not without reason, that "APL
forced the computer to work in the way that humans thought, while other languages
forced humansto think in the way the computers worked".
The maturer APL has now taken its rightful place amongstall available programming
languages, and is acknowledgedto be a superb tool for data manipulation and function
definition.
APL2. A Programming Language, version 2. The latest version of APL, now available onIBM mainframes. To the original glittering brainchild of Dr. Iverson has been added a
host of new facilities, making APL2 even better than APL. These include:

a, the ability to call external packages such as Fortran programs;graphics
routines; SQL and DB2 databases,etc.;
b. error trapping;

10  
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c. "arrays of arrays", in which any element of a normal APL multi-dimensional
array can nowbe another multi-dimensionalarrayin its own right.

JANET, Joint Academic NETwork. The computer network that joins all British
universities, and many polytechnics and other institutions of further education as well,
JANET has recently been connected to EARN (European Academic and Research
Network), a “super network" which connects academic networks in most European
countries, while EARN in turn is connected to BITNET,the academic network used in
North America and Eastern Asia.
Thus, through JANET,a British academic or researcher can communicate with, and
sendfiles to, fellow academics and researchersin the restof the world.
THE PROBLEM
ManyBritish academics and researchers have been keen to try APL2 but have been
unable to do so becauseofthe cost involved.
THE SOLUTION
This problem has now been overcome by IBM Academic Programmes Department (an
Educational Trust) making APL2 freely available to Warwick University, one of the
considerations being that the University then make APL2 freely available to selected
academics and researchers over JANET.
This is now available.
If YOU are an academic or researcher who wouldlike to try APL2 over JANET,this is
your opportunity. An Open Day was arranged to tell interested academics about the
service and what is available on 18th April 1988, at Warwick University, including
speakersfrom the University and IBM,with lunch provided courtesy of IBM.For further
information contact Mr. Mike Hunt at Warwick University, see below.
FURTHER INFORMATION SOURCES ~~ — —
APL2.First, the IBM Technical Co-ordinator in your university or polytechnic. Second,
your local IBM representative. Third, Paul Barnetson at IBM United Kingdom Ltd., PO
Box 41, Northern Road, Portsmouth, Hants. PO6 3AU.
JANET.First, the computing department in your university or polytechnic, Second, Dr.
Paul Bryant at the Rutherford Appleton Laboratories.
Warwick University. Mr. M. Hunt, Director of the Computer Unit, University of
Warwick, Coventry CV4 7AL.

11
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IBM's Programmeof Academic Donations. Dr. John Axford, IBM United Kingdom Ltd.,
Sheridan House, 41-43 Jewry Street, Winchester, Hants. S023 8RZ.
IBM's Products for Academics and Researchers.First, the IBM Technical Co-ordinatorin
your university or polytechnic. Second, your local IBM representative. Third, Mr. Brian
Whitaker, Academic Systems Marketing, IBM United KIngdom Ltd., Unit 125,
Cambridge Science Park, Milton Road, Cambridge CB4 4BH.

Yourssincerely,
Paul Barnetson
Advisory Academic SystemsSpecialist
IBM United Kingdom Ltd.
PO Box 41, Northern Road
Portsmouth, Hants. PO6 3AU.

 

APL PEOPLE
THE ONLY APL EMPLOYMENT AGENCY

* Permanent and Contract Vacancies
* UK and Overseas

 

We are always happy to advise on career matters,
and can berelied upon for our discreet,

confidential service.
Weare urgently looking for people for;

Bristol, London, Zurich, Saudi, Herts., Coventry
Call Jill Moss on 0225 62602 during office hours

or 0225 333618 eves & w/ends
or write to her at 17 Barton Street, Bath BA1 1HQ    

12  
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British APL Association News
by Graham Parkhouse

BAAGives Further Support to -APL
A further £2,000 has been given to ILAPL, the project which is producing the free APL
interpreter for school and home computers. This was agreed at the BAA committee
meeting of 25th February 1988 and brings the BAA's total contribution to I-APL to
£8,000. The meeting had been arranged especially to consider I-APL Ltd's application,
made in January, for a further £5,000. All the committee were present except for Dave
Ziemann,
Anthony Camacho,"Old World" chairmanofI-APL Ltd and formerSecretary of the BAA,
came to the meeting to describe progress to date and to present his case. The meeting
heard how I-APL was becominga success story, how the mailing list was 1000 long and
growing at 40 to 50 per week. Distribution was already being cared for by national
organisations in six countries.
David Eastwood, the BAA's projects officer, was in the chair. He dismissed a suggestion
made by Anthony that the BAA had not always been wholeheartedly behind LAPL; he
said that surely we must presume this cannotbe the case in view of the £6,000 already
given. Norman Thomson proposed the motion that "the committee approves of the
progress of the I-APL project so far and supports its current aims”, and this was carried
unanimously.
Anthony said he needed and welcomedhelp, and the meeting consideredthepossibility of
the BAA taking responsibility for marketing anddistribution of I-APLin Britain. If the
BAA were to take this on, I-APL Ltd would befree to manage internationalco-ordination
of the project and to maintain and extend the written material associated with it.
Marketing was discussed at somelength. Thedifficulties ofintroducing APLto education
could: not-be over-estimated,- it-was-said.-It-might be-sensible-to employ -a company
already experienced in marketing educational software, who already had good contacts
with the decision makers in the educational system.
Mel Chapman and Norman Thomson both emphasized the importance ofgetting APL to
be accepted as a language that may be used for answering examination questions,
because until knowledge of APL counted towards examination results it could only
appeal to enthusiasts. Mel pointed out that school computing as currently taught was
regarded as a hurdle in higher education; lecturers in computer science at universities
and polytechnics universally wish their students had never been taught what they now
tend to learn about computers in schools. Summing up, David Eastwood said it looked

13
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like the BAA were offering to do the marketing and Anthony Camachoofferedto help the
BAA in every waypossible to doit effectively.
Concerning financial help, Anthony explained that J-APL Ltd's overdraft stood at
£2,000, which was incurred by the recent printing of the encyclopaedias, tutorials and
the manuals for the PC version. While there was already incomefrom their sale, there
were manualsfor the BBC and CBM 64 to be printed at £500 perset, as well as on-going
expenses. Each mail-shot was now costing about £300. To put thesefigures in context, he
referred the committee to the notes of the AGM of I-APLLtd, held at Sydney during APL
88, which gavethe total donationscollected as £21,950, of which £20,700 had been spent
on programming,
Mel Chapman suggested that the BAA should donate a further £2,000 to pay off the
overdraft and that David Eastwood should prepare a recommendation for what
additional help should be given to I-APL Ltd, regarding existing and near-future
financial needs, and regarding getting I-APLinto schools. These suggestions wereputto
the vote. That David should prepare a recommendation was passed unanimously, that a
donation of £2,000 should be made straight away was passed 6 to 1, Anthonyleft the
meeting with a cheque.

Graham Parkhouse,
Hon.Sec. BAA,
Dept. of Mechanical Engineering,
University of Surrey,
GUILDFORD GU2 5XH.

14  



 

 

VECTOR Vol.4 No.4

Newsfrom Sustaining Members
Compiled by Cathy Dargue

APL People Ltd

Due to growing demand amongour customers, we are pleased to announce that we are
now expanding our specialist recruitment agency to cater for the placement of C
programmersin addition to those with APLskills.
Over the past year or so, more and moreof our customers have begunto ask us if we had
anybody on our books with C and API. or just with C alone, and so we became aware that
there was a growing need for people with C skills which was not beingsatisfied. In this
time, we also took on a C programmerofour own to work on the software being developed
by one of our sister companies (Applied Production Logic Limited), so we know that C is
the type of language whichfits nicely with APL andis often found in the samesortof
environment. This led us inexorably to the conclusion that we should expand our
business from being solely APL orientated to include the placementof staff.
In many ways, placing people with APL skills is similar to placing those with C, in that
demand for suitably experienced and qualified people outstrips supply. As many
companies have foundto their cost, advertising haslittle or no effect. The way we have
cornered the APL market, and the way we intendto do it with C is through our extensive
contacts in and knowledge of the market. Most people involved in APL have heardof us
and know what we do. They also know that we provide an individual service, quite
unlike that of other, bigger agencies. We are always happy to spend time with people
advising them on their careers, even if they are not actively looking for another job at
that moment.
Weare confident that we can achieve the same success with placing C programmers as
we have with APL, by building up a reputation for providing sound,reliable advice about
 thesuitabilityofjobs,and by building up a goodknowledge ofthe market and an

excellent reputation as an agencyto be trusted. People know that we will do our utmost
to match them with jobs whichreally suit them.
As with APL, we will also be providing consultants in C - we already have a few C
contract programmers on our books. Currently, we are working on a numberofprojects in
APL,including further extensions of the IPLS software we are developing in conjunction
with British Aerospace, and an exciting new challenge assisting one of the UK's biggest
furniture retailers in finding the optimum locationsfor new stores.

15

  



 

A single source for APL*PLUS
 

APL*PLUS
PC
APL*PLUS
UNX
APL*PLUS
PRO
APL*PLUS
VMS
APL*PLUS
VM & MVS

 

©) for PCs
and the PS2

CJ for UNIX
— systems
iam 8] 6D

for the PS2
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for the
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for IBM
mainframes

 

 

   

 

 

COCKING & DRURYLTD.
THE APL PROFESSIONALS
180 Tottenham Court Road,
London W1P 9LE
Tel: 01 — 436 9481  



 

Course Schedule
Statgraphics 6 Apr - 7 Apr £280

APL Fundamentals 12 Apr -—14 Apr £445

APL Fundamentals 26 Apr -28 Apr £445
APL System Design 9 May -12 May £700
APL Fundamentals 17 May ~19 May £445
APL Fundamentals 7 Jun - 9 Jun £445

Statgraphics 22 Jun —23 Jun £280

APL Fundamentals 28 Jun —30 Jun £445

APL System Design 4 Jul = 7 Jul £700

APL Fundamentals 12 Jul -i14 Jul £446
APL Fundamentals 26 Jul —28 Jul £445

All prices exclude VAT. To book, or for further
  information; please-call Beverley Satterley’ at>

 

COCKING & DRURYLTD.
THE APL PROFESSIONALS
180 Tottenham Court Road,
London W1P 9LE
Tel: O01 — 436 9481>
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Dyadic

Dyadic is pleased to announce Dyalog APL Version 5.1. This is a major new release of
Dyalog APL, and contains a numberof important enhancements. Foremost among these
is the provision of user-definable input/output translate tables, These are designed to
support National Language Character sets, to make it easy for users to configure new
devices, and to allow a 'soft' keyboard. With this facility, users are even able to define
their own atomic vector for special applications. Initially Dyalog APL Version 5.1 is
available on the IBM 6150, but it will be ported to all the other systems supported by
Dyalog APL in the next few months.
The full-screen data manager, which is modelled on AP126, has also been extended.
Several new field types have been added, the numberof function keys has been increased
to 255, and colour terminals are now fully supported.
Following the delay in SCO CGI, Dyadic expects to be shipping its graphics auxiliary
processor with Dyalog APL/386 by early April. CGI provides very powerful graphics
capabilities, which coupled with a nested array APL,offer all sorts of new and exciting
possibilities.
Dyadic is pleased to announce that as of February 1st, Oasis B.V. has taken over as the
exclusive Dyalogdistributor in the Netherlands.

MicroAPL Ltd

MicroAPLis now releasing Version 7 of APL.68000 on each of the machinesit supports.
The new version of APL.68000 continues MicroAPL's policy of progressive enhancements
and optimizations. On the speed front, the new release includes substantial
improvements to mixed monadic and dyadic functions such as rho and catenate, and
specific optimization of some commonly used expressions with integer and boolean
arguments. New features include improved built-in function/variable editor, and new
Quad functions to ease migration from APL*PLUS/PC and APL2 environments to
APL.68000.
The new interpreter is being issued initially on the Mirage and Macintosh versions, and
other implementations will be issued over the next few months. At the same time as
enhancing the APL interpreter itself, we are also making significant improvements to
the machine-specific portions of each version. The new Macintosh product shows major
enhancements including improved multi-window output handling, user-definable event
control, up to four simultaneous function edit windows, full support of vertical and
horizontal seroll bars, improved terminal emulator (running in its own window
simultaneously with local APL operations), and support for MultiFinder, In addition, a
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separate version specifically for the 68020-based MacII is being released, with highly
optimized in-line support of the 68881 floating-point processor.
In the UK,MicroAPLis strengtheningits applications consultancy department. Projects
are undertaken in all major APLs, especially APL*PLUS/PC, VSAPL, APL2 and
APL.68000, and the rangeofapplication fields coveredis increasing all the time.

APL Impetus Ltd

Although APL Impetus Ltd was formed only in July 1987, when it was decided that
‘Impetus' no longer fitted into Boeing's product strategy, the product has been used by
customers for 18 months and the concept goes back to 1976 when TABAPL,its
mainframe timesharing predecessor, wasfirst marketed.
When the Impetus development wasstarted in 1984, the challenge was to provideall the
functionality of the mainframe product in a machine with only 640K memory. The
successful result is based on APL*PLUS/PC,enhancedby 30or so assemblerroutinesfor
such crucial activities as formatting,scrolling and panning, and displaying without snow
on colour and shaded monitors.
Demonstration diskettes are available for consultants and users who wouldlike to know
more about this alternative, APL-based, approach to solving those complex modelling
problems which are beyondthe scope of spreadsheets.

Mercia Software Ltd

It's been another busy quarter at Mercia concentrating on our industrial APLications.
Installations of LOGOL now stand at 4 and work is continuing on a number of
programmingprojects for local industry - ranging from lubricants to paper and quality
control to product data bases.
 

 
STSC products arestill best sellers with STATGRAPHICS wayoutin front - surely the
most used piece ofAPL based softwarein the world today.
For the APL Purist, STSC will soon be launching the new 80386 based interpreter, which
will see the end of ‘PC’ limitations such as workspace size (providing you can get your
hands on the RAM during the great world shortage). Extra features include nested
arrays and 1-bit booleans which shouldplease all the PC programmersoutthere - they've
been No.1 on thelist for the last 5 years!
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Cocking and Drury Ltd

Weare pleased to announce the completion of the design phase of our DB2 interface for
the APL*PLUS mainframe interpreter, and are hoping to start implementation soon.
The project is likely to involve about one and a half work-years of effort in total.
Although the developmentis based on the MVS environment, only one module will need
to be replaced in order to produce a version for use with SQL/DS under VM.Little more
would be required to adapt it to any database that has an SQL interface, and thus the
work could form the basis of a variety of products. A technical article on the design has
been submitted to VECTOR,and will appear in VECTOR5.1.
We have acquired our first copy of PC Focus, with a view to developing a number of
hybrid systems. Cocking and Drury are currently helping clients to migrate their
applications between APL and Focus.
Cocking and Drury have developed a series of short seminars related to APL which are
available for presentation to clients. Topies currently include; APL and Efficiency, APL
and C, APL and SQL, APL and Spreadsheets, and a Managementappreciation of APL
(an emptyarray joke?). Please contact usifyou are interested in any of these topics.
Our involvement in the European APL marketis increasing. Not only are we running
more in-house APL2 courses, but we are also doing more APL consulting work. In
addition, there has been a recent APL*PLUS Compiler purchase in Scandinavia, and
APL*PLUS mainframesoftware is being considered in othersites in Europe.
Onthe productside, we have had a numberofsuccessful Compiler installations, showing
excellent financial and performance benefits in each case. Demand for the APL*PLUS
mainframe system (enhancements and sharefile) continues. Release 6 of APL*PLUS
mainframe includes the new right-bracket command processor; an extremely useful
facility which allows you to invoke a non workspace-resident APL program merely by
preceding its name by a ']', or by supplying it as a right argument to a new system
function. This tool is used to provide programmerservices such as workspace searching
without the usual baggage ofAPL functions.
We are currently testing the new APL*PLUSinterpreter for the new range of 80386
based machines, including the IBM PS/2 model 80 and the Compaq 386, The new system
uses full 32-bit addressing, allowing workspace and variablesizes that are limited only
by the installed memory. Weare already receiving a numberofenquiries.
Statgraphies and APL*PLUS/PC sales continue to flourish, in particular demand for
upgrades to APL*PLUS/PC Release 7 has been heavy, mainly due to the extended
memory features and the function monitoring facilities.
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HMW Computing Ltd

HMW Computing Limited is now in its sixth trading year and has been involved in
consultancy and bespoke systems work since its inception. The systems designed have
usually had a financial flavour and it is without surprise that we now find our marketis
90 percent within the banking and finance community.It is worth noting (and perhaps
this will be removed by the editor) that our Jackson Structured Programming team has
recently left the city for a greenfield banking site. COBOLto our companyis not a word
wejoke about???
HMW has also moved a jump ahead, and this year, every employee has a machine at
home(from XEN's for the power crazed to pc's for the unfortunate few). This in theory
should have made timesheet and expenses formsreturn to the office on time but instead
haslead to increasedfloppy disc flow of useful'goodies' throughthepost.
Mare Griffiths has recently rejoined us after spending 3 years in the academic world
gaining an MSc., teaching and working on an Esprit OA project. He will continue with
his PhD and augment our all consuming team of banking specialists and system
developers.

This year sees the launch of 4XTRA ourfront end dealing system for the Banking
community. 4XTRA comprises a combination of software packages, for example, FX
Dealing and Position Keeping, Arbitrage calculators, Basket Currency Calculators, The
system is flexible and designed to be tailored easily. For more informationplease call
Stan Wilkinson on 01-286-7068.
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APLon the widest range of micros
PCs
MultiAPL - APL.68000 under PCDOS
Sample configurations:

68000/IMB £995
68000/IMB/Mathsprocessor £1295
68020/1MB/Mathsprocessor £2995
68020/4MB/Mathsprocessor £5495

Prices include: Plug-in card, APL.68000, Keyboard stickers, Manual, STSC emulation software

STSC’s APL*PLUS £450

Single user micros
APL.68000 for the Apple Macintosh
APL.68000 for the Atari ST All versions £86.91
APL.68000for the Commodore Amiga

Prices include: APL.68000, Keyboard stickers, Manual, Reference card

Multi-User systems
APL.68000runsunderthe following operating systems:

Unix, CP/M68K,Wicat MCS, Mirage
on computers which include:

Sun, NCR, Wicat, HP200/300, Spectrum, Aurora, Stride
Prices range from £1200 to £2000

All prices quoted exclude VAT

COBSE oa_IMIVICIRIO!| LONDON, SE16LN
Telephone: 01 922 8866|JALPIL II)

Coo Access and Barclaycard
Orders accepted  
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The Education Vector
by Norman Thomson

The health and progress ofAPL andofthe British APL Association depend on achieving
growth within education. From the otherside of the picture the case which must be put
before educationalists is that there is no language which can claim such strong
educational merit in its own right as APL can.
Movementinto education should be seen in the broader perspective of APL's niche-
finding progress in the computing world at large. Thefollowingis an extract from a letter
from a consultant written to the San Francisco Area APL Users Group:

"Market acceptance in the larger corporate settings (outside actuarial departments) has net been
wonderful. Although there are companies with solid products which use APL as a base and which
are continuingto grow, they are for the mest part smaller operations.”

Here is another quotefrom the samesource,this time from a meetingreport:
“APLprovideslimited access to machinespecific functions.For all its power andutility, these two
limitations mean that somethings cannot be coded in APL,and others crawl."

Although these items appear to herald the demise or at least contraction of APL,
arguably they point to an entirely healthy situation, When computers meant mainframe,
performance scarcely mattered in choosing between languages. Now, however, that the
small PC has becomethe mostpopularpointofcomputercontact the difference between a
fast system anda slow onereally counts.
In thefirst flush ofAPL enthusiasmall fields of computeractivity were gamefor the APL
programmer. For APL, maturity consists of abandoning those fields in which its
performanceis worse or no better than other languages, and concentrating on those areas
in whichit isunsurpassed. PCs have hastened thereby theprocess of focussing APL‘onits—
regionsof excellence. If C makes the screen image movefaster, then let us use C to move
the screen image.
The words in parentheses above are significant. Californian actuaries are clearly in no
doubt about the excellence ofAPL on its ownterritory, and so too are (some)statisticians,
numerical analysts, accountants, and others whose professional business is to handle
numbers in the mass. The core of such applications demands that calculating power per
statement is a more important consideration than performance. Now ask in what other
field this is true. The answerof course is education, not just in the subjects listed above,
although these score a double bonus, but education in a wide range of subjects, for which
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the computer only has value as a teaching aid if the calculating power per statementis
high, and performance is a minor consideration. Absence of computer jargon too is
importantfor teachers - in what systems other than APL can freedom be guaranteed from
the profitless wrestle with system technicalities from which none but the brightest
hackers are immune.
For teachers,it all adds up to APL, and I-APL gives an opportunity to add education to
the list of professions which APLis best suited to serve. The other professions in this list
have discoveredit, at least in part, and manypractitioners cannotafford to be withoutit -
educationis a largerfield than any and now can affordto haveit.
In the UK,there are plansto hold two courses this summer, one at King Alfred's College
in Winchester which was last year's venue, and the other at University College,
Swansea. In both cases, I-APL will be used and a copy of the interpreter given to
participants. Instruction at Swansea will be on old IBM PCs, whereas at Winchesterit
will be on BBC micros. We expect therefore that the Winchester course will appeal
predominantly to school teachers, and the Swansea oneto teachers in higher education.
In airline parlance, we have doubled the capacity on the route and we hope that the
responsewill be that the traffic will also double!
Of course a leisure weekend is a precious commodity, and BAA members can help by
persuading their teacher friends that such a sacrifice will be richly rewarded. The target
is to have APL securely based at a selection of schools, universities and polytechnics, not
primarily for mundanereasonsofincreasing employmentprospectsor qualifications, but
becauseof its power through the computer to enhance understanding, appreciation, and
enjoymentofsubjects to which it can naturally be applied.

I-APL: Report of 1st Annual General Meeting
by Anthony Camacho

The AGM of I-APL Ltd washeld in public in the school of Architecture in the Wilkinson
building, Sydney University, Australia on 2nd February 1988. Directors present were: A
J Camacho, H A Peelle, D M Ziemann, S M Camacho, P G H Chapmanand L Alvord.
Apologies were received from E M Cherlin. There were severalinterested spectators.

Report
1. As this is the first AGM there were no minutesto be read.
2. The company was incorporated on 80 September 1986. The articles of

association were available for inspection there and until 8 Feb in room 3224 of
International House.
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3. The draft accounts were presented to 31 January 1988.It is intended to have the
company's financial year end on 31 March 1988 which is why the accounts are
not final. The total of donationsis £21,951.57 of which £20,700 has been spent
on programming and £825.81 on disks, printing, bank charges etc. There are
outstanding cheques for £2,920 to pay for printing the ILAPL Encyclopedia,
Tutorial and Instruction Manual and there are several hundred pounds of
expenses which project memberswill claim and some minoritemsof freight and
mailing to pay for. Overall the project will be about £1500 overdrawn by Feb 29
and when/if the VAT on the programming can be reclaimed, £1,200 in credit.
Products have been priced so that wewill recover their cost when twothirds of
the stockis sold.

The Chairman's report wasas follows:
Tam glad to report that the project has had a
successful 17 months. Paul Chapman's I-
APL/PC port is now available with an
instruction manual, a Tutorial thanks to
Norman Thomson and Linda Alvord and an
APL Encyclopedia thanks to Garry Helzer.
Ports to several other machines are well
advanced;in particular:
RC Piccoline Kim AndreasenBBC 'B' & Master Tony Cheal
Acorn Archimedes Tony ChealSinclair QL Tony ChealAmiga David AngierCBM 64 Andrew BaillieMicrobee lan Shannon
CP/M (generic Z80) Paul WoodsUnix Paul Chapman

 
Wedo nothaverecentdetails of the status of
the ports to the other machines. Anthony Camacho and Paul Chapman

atthe AGM of l-APL

Wehaveatleast two more booksin courseof preparation (by Tama Trabermanedited by
Norman Thomson andby Linda Alvord). We need help with porting and promoting APL
to educational institutions.
It was recorded that Norman Thomson hadresigned from the board of I-APL as soon as
there was any dangerof a conflict of interest with his terms of employment at IBM and
that Paul Chapmanand Linda Alvord hadagreedto join the board.
Thereport, the provisional accounts and the changesto the board were accepted nem.
con.
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APLin a Japanese High School
by Makoto Kikkawa

Makoto Kikkawa arrived in Sydney with some superb materialto illustrate her paper;
she used someofthis to accompany the talk she gave to the teachers on Education Day.
Thefollowing is an edited version of her printed notes:it is a pity that current technology
is still not cheap enough for us to reproduceherslides and colour printed overheads. They
were of magnificent quality, but they also illustrated in the most direct way that children
can produce inspired work if competently taught and givenflexibletools.

APLin a Japanese High School
Good afternoon,ladies and gentlemen, I am very happy to be with you here to tell you
what my fellow teachers and I are doing in using APL at Shokei Jogakuin Senior High
School in Japan.
First of all, I would like to tell you about the currentsituation in the use of APL in
Japanese high schools. I must confess that it is a very poor situation. 93% of Japanese
high schools own computers of somesort, but 51% of these schools own only one computer.
Amongthem as much as 79% are using only BASIC machines.Only half of the computer-
equipped high schools use the system for subject instruction, There are some disturbing
factors in the use of PCs for subject instruction. The biggest problem lies with the
teachers.
In Japan only Miyagi Prefecture high schools use APL for math instruction and are
trying to develop educational materials for APL-assisted math classes. 44 math teachers
from 33 schools out of 106 in Miyagi Prefecture established the Computer Study Group of
the Society of Mathematics Education in 1970. They have a meeting once a month to
study APL and exchange information to develop educational materials in APL. Their
contribution includes making text books such as “APL Text” and “Computer Assisted
Mathematics: Elementary Analysis" and the presentation of papers to the parent Society.

Shokei Jogakuin is one of the most active members of this group. The school began
offering math classes using computers in both regular andelective courses in the early
1970s. In 1982 we shifted the system from FORTRAN to APL. Since then we have been
working on the system very effectively, especially in using APL graphics. This was the
turning point in the use of computer education in Shokei. Currently 15 personal
computers are used with a ratio of 3 students per machinein regularclasses, and a ratio
of 1 to 1 in elective classes. At present, teachers are working on a formula manipulation
system with APL graphicsfor their classes.
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All Mathematics Courses Computer Related Education
school : Tars/ hrs?Year sblect. ‘Sublect week} Contents Textbook year
Ist : Introduction: {Q-1:fllustrated| 2
year |Math 1 : 5 |Visit Computer |Introductory Com; 4
(Ages: 3 center puter Guide (half
15-16) 3 day)

Elementary + Using graphics Computer Assist-2nd jAnalysis + 4 {to teach math ed Mathematics: 20
year : concept Elementary Analy-
KAges: i sis
16-17) |Math 2 : 4 None est.

rBasic Math 2 None 0
Algebra and: Using graphics

3rd Geometry: 2 |for linear trans- None 5
year t formation (esttages: Nath2 2 [Statistics None 8

| 17-18} :Differential
Integral Cal-| 3 None 0
rculus,
iMath 1 3 None 0

| rBasic Math 3 None 0
r Learning APL and] APL TEXTThe Computer| 2 |prawing graphics|éraphics In aPL| 7°         

Curriculum Table

The curriculum is divided into 3 majorfields for the use ofAPL in the classroom.
1) Anintroduction to computersforall freshmen.
2) Using APLin mathclasses.
3) Using computer graphics by both teachers and students.
 

Every year before the summer vacation we have given our "Introduction to Computers”
seminarto all freshmen. They are introduced to the computer system at our school, watch
the video tape "Computer", talk about the textbook "0 and 1: An Illustrated Introductory
Computer Guide" published by Shokei, and see computer demonstrations. During the
summervacation teachers take interested students and their parents to the Computer
Centre of Miyagi Prefecture.
I will show you what we are doing during these introductory lessons. Using the iota
function we show them the speed and memoryof the computer, which is characteristic of
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computers in general. Using the domino function we show them how wecan solve
simultaneous equations with the computer.
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Students’ responses are very quick. When we presented such a demonstration one ofthe
students said "Why do you give us these problems when the computer can solve them?”
At that time she was having a hard time solving the same problems by herself in the
math lesson. Another student remarked "That computer is an impertinent fellow even
thoughit's no human".
When using APL in math classes we teach them only the few APL symbols necessary to
solve problems, For example we use APL for a 3rd yearstatistics class involving 4 class
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periods;it is a study of the heights of students. The 1st period is used for naming data,
input and assignment to memory. Then the data is expressed as a matrix andis sorted. In
the 2nd period the students obtain data characteristics such as: number of subjects,
maximum,range, sum total, mean, standard deviation. In the 3rd period they study how
to make random numbers and how to make a sample ofstudent heights using random
numbers. The 4th period is dedicated to getting the frequency distribution program and
usingit, the students getting the frequency distribution of actual heights and of heights
simulated with random numbers. For these lessons the students have to learn only 7
symbols.
In the 3rd year in the elective "The Computer"class, APL itself is taught. Teachers use a
text "APL Text" which was published in 1980 by the Computer Study group.
While teaching APL we have found some problems.First, in APL the orderof execution
is from right to left. This feature is completely different from the orderof calculation with
which the students have been familiar since their childhood. Accordingly, if teachers do
notclearly tell students that the execution order is based upon the idea of composite
functions they often make mistakessuch as:

3x4-5 >>> (5-4) x3
Secondly APL employs unusualnotations. I will show you an example. Matrix productis
expressed:

AB >>>> A+. xB
but ABis not a matrix product in APL, A x B is the product of respective elements.
Third is index origin, which should be taught to be 1 in the same wayas theorigin of
natural numbers. However, when the teachers say this origin is changeable some
students think it is changeable to numbers other than 1 or 0. Accordingly,

5678 ......15 >>> (10s
 

 
andthen try iota11.
The most important use of computers in our school is APL graphics for teaching
mathematics. We have set our computer beside a blackboard and the graphics are
displayed on a 26-inch TV screen. At any time teachers can illustrate problems from
elementary analysis or algebraic geometry. The advantages are great: static math
concepts become dynamic images and theoretical expressions become real pictures.
Linear transformationsofmatrix data used to involve so manycalculations that only the
simplest examples could be used; but the computer can display linear transformations
quickly and easily. As a result, students are able to understanddifficult problems and
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concepts unexpectedly fast when using APL graphics. In other words, APL has great
valueas a tool for displaying math concepts.
Here isa graph ofY = X°-3X2-6X + 6, andits derivative Y'= 3X2-6X-6

 
LOO-RHArERS

-23

This shows parallel movementofa sine curve:
Y = sin X, Y + 2 sin 2X and Y = 2 sin (2X - 30degrees).

Y= SIN XYat SINCE K-30 1904
a
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This explains the concept of a tangential line. For explaining differential calculus, the
concept of a tangential line can be most effectively explained by the continuous
movementofthe lines.
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After several such lessons, students expressed the wish to do the same kindof graphic
work. The teachers realized that this would be of great help in studying math. The
students’ creation of their own graphics is certainly a good exercise in the algebra and
geometry that they have already learned in the classroom. It is mainly in "The
Computer"class that students start learning APL and then doing their own graphies
work.
With the helpof fellow teachers I wrote "Graphics in APL"for studentsto use in working
on graphics-This is a hand-written text of 50 pages specially-designed for-personal
computers (IBM JX). Students learn how to use standard commandsor standard methods
such as movementofpatterns, transformationofpatterns, animation and so on.
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For example, in making a pattern first tell them to draw the desired pattern on graph
paper to find all the pairs of co-ordinates of its points. Then, using the rho function, the
pattern can be described in an n x 2 matrix. The numbers on the right show the input
data used here.

Movement of Pattern
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For the movementofpatterns, data such as this is used. By adding the desired values of
movementto the first and second columnswe caneasily achieve the task.
For continuous movement, we must use looping algorithms, or the function definition
said to be defined "recursively". For students there seems no difference between the two
methods:they can use both techniques with ease.
Transformation is achieved by the following technique:

ub ax + by x! (\
cx + dy y! cd,

For convenience we rewrite them as follows:
)

a Cc
(sy) ( ) = (ax + by, cx + dy) = (x',y')bd

Then weexpressit as:
(n x 2 data matrix) +.x (2 x 2 matrix of linear transformation)

Similarity (Expansion, Contraction)
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Similarity, expansion and contraction, symmetry, rotation and shape-change are doneby
using the same techniques,
Using such techniques students did really splendid work, Here are examplesofteachers"demonstrations and work done by 3rd year students in "The Computer" classes. (Here
Makoto showedslides ofsome delightful pictures created by her students.]
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To conclude my talk I would like to offer some practical advice for all of you who are
interested in APL-assisted math classes.
Teaching Math through graphics:

a) Viewing speed should be harmonised with the students’ rate of understanding
and thinking.

b) Let them take notes or draw graphs by hand. Then visual understanding
becomes long-term comprehension.

c) Whengiving assignments,specify the techniqueto be used for them and if need
be the formula to be used. Evaluation of the work done by the students should
be limited to whether or not the required technique is well used, This is math
instruction, notfine art class.

As to schoolfacilities, we must have a good computer system with many functions and
capabilities. This is the mostcritical requirementofa computer-assisted class. APL is the
best, I think, but unfortunately it is very expensive. It is hard to fit into the school
budget. I hope the vendors will think this over and do something for teachers and
students.
Thankyou.
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APL Product Guide
Compiled by Cathy Dargue

VECTOR's exclusive APL Product Guide aimsto provide readers with useful information
about sources of APL hardware, software and services. We welcome any comments
readers may have on its usefulness and any suggestions for improvements.
Wedo dependon the alacrity ofsuppliers to keep us informed about their products so that
we can update the Guidefor each issue of VECTOR, Any suppliers who are not included
in the Guide should contact meto get their free entry - see address below.
Wereserve the right to edit material supplied for reasons of space or to ensure a fair
market coverage.
The listings are not restricted to UK companies and international suppliers are welcome
to take advantage of these pages. Where no UK distributor has yet been appointed, the
vendor should indicate whether this is imminent or whether approaches for
representation by existing companies are welcomed.
For convenience to readers, the product list has been divided into the following groups:

* Complete APL Systems (Hardware & Software)
* APL Timesharing Services
* APL Interpreters
* APL Visual Display Units
* APL character set printers
* APL-based packages
* APL Consultancy
* APL Training Courses
* Other services
* Vendor addresses

/—_ “Everyeffort has béénmadetoavoid errors intheselistings butno responsibility canbe ~~
taken by the working group for mistakes or omissions.

Note: 'poa'indicates ‘price on application’.
All contributionsto the APL Product Guide shouldbesentto:

Cathy Dargue,
60 Downhall Ley,
BUNTINGFORD,
Herts SG9 9TL.
Tel: 0707-325161 ext 2418
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COMPLETE APL SYSTEMS
COMPANY
Analogic
Dyadic

Gen. Software
Inner Product
NBT.

MetaTechnics
MicroAPL

PRODUCT PRICES(£)
The APL Machine
APL Coprocessor

(8M 6150

Altos 3068

Sung

Myriade
JBM PC
MBT Series 10
TORCH

Aurora

SPECTRUM
Atari 1040ST

160,000+

3,500+

15,000+

25,000+

15,000+

poa
2,000-6,000

poa
poa
poa

20,000+

7,000+
799

APL TIMESHARING SERVICES
COMPANY
Mercia
LP. Sharp
Uniware

PRODUCT PRICES(£)
APL*PLUS poaSHARP APL poa
APLAPLUS call

APL INTERPRETERS
COMPANY
APL Software
Cocking/Drury

Dyadic

PRODUCT PRICES(£)
Dyalog APL 1,000-8,000
APL*PLUS/PC Rel 7 475

Upgrade 6 ta 7 poa
Upgrade § to 7 poa
Run-time poa
APL*PLUS UNX poa
APL*PLUS VMS poa
APL*PLUS mainframe poa
Dyalog APL 795-10,000

Vol.4 No.4

DETAILS
AP500 array processor, 4 Mb data memory,80 Mb diskdrive.
32-bit coprocessor board for IBM PC. NS32000 cpu withFPP, up to 4Mb RAM, 16Mb virtual memory. Softwareincludes Unix V.2, Dyalog APL, graphics support, DOSinterface. Provides multimuser Unix/DOS environment.
Multi-user Dyalog APL system with Fast 32-bit RISCprocessor, FPP, up to BMb RAM, 210Mb Disk, 16 users.interface to SQL, graphics and APL support for standard18M peripherats.
Multi-user Dyalog APL system with MC&8020 cpu &MC&8881 FPP. Also features a LAN which supports [8M PCsas Dyalog APL terminals.
Multi-user Dyalog APL systems which can he configured as@ network of workstations and or a traditional time-sharingcpu. With its 25MHZ 68020 cpu, the Sun 3/200 is thefastest APL microcomputer on the market.Tl computer APL & APL operating systemIBM PCs supplied for turnkey applicationsUNIX/68010 based multivuser APL system68000/280 multiprocessorDetails on application -- IBM PC compatible
Multi-user APL computer using 68020 CPU. Std.configuration 2Mb RAM, 16 RS232 ports, 68 Mb harddisc,
720K diskette
Expandable multi-user APL computer using Motorola $8000.Std. conguration 1 Mb ARAM, 12/36 Mbdisc, 12 ports.
1 Mb Mono/Colour System, includes 1 Mb disc drive &mains transformerbuilt into Console.

DETAILS
STSC’s Mainframe Service ~ MAILBOX etc.
International Network application systems and public
databases.
STSC’s maintrame service

DETAILS
See Dyadic Systems entry
STSC’s full featured APL for IBM PC, PC/AT and PS/2. Nowwith virtual workspace, quad-MF, GSS graphics, Networkand VGA support.

Extension upgrades to release 7.
Closed version of APL*PLUS/PC which prevents userexposure to APL.
STSC's 2nd generation APL for IBM PC/AT, DEC, AT&T andother Unix computers.
Intagratad 2nd generation APL for DEC m/cs under VMSComponentfiles, quad-tns, nested arrays for VS APL underVM/CMS and MVS/TSO
2nd gen. APL for UNIX systems, ¢.g. IBM 6150, Sun, Vax,NCA, HP9000, AT&T, Altos, Apollo, Whitechapel, Sperry, ste.
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Gen. Software
IBM UK
Inner Product
M.B.T.

Mercia

MataTechnics
MicroAPL

Portable

LP. Sharp

Uniware

APL VISUAL DISPLAY UNITS
COMPANY
Dyadic

Farnell

Gen. Software
M.B.T.
Meta Technics 

APL*MYRIADE poa
IBM PC APL poa
VIZ:APL 250-350
APLAPLUS/PC 600
Oyatog APL poa
MBTAPL poa
VIZCAPL poa
APL*PLUS/PC Rel 7 475
Upgrades 5 to 7 325
Upgrades 6 to 7 145
APL*PLUS/UNIX poa
APL*PLUS/MAC 350
APL*PLUS Ral 6 475
APL.68000 1,000~-2,000
OL/APL (keyword) a7
QL/APL (APL chars} a7
APL.68000 Appie Macintosh 87APL.68000 Amiga 87
APL.8000 for Atari ST a7
APL.68000 for IBM-PC $95
APL*PLUS/PC - REL 7 450
PortAPL A195,

a275
22,995

Sharp APL/PCX 2575
1,000+

Sharp APL/PC 325
APL*PLUS/PC 495
Run-Time call

APL*PLUS/UNX callPortaAPL 2802,995

PRODUCT PRICES(£)
Lynwacd j300 1,560
Lynwood j500 2,295

SBM 3163 791

tBM 3164 1,093

Tandberg TOV 2221 995

Tandberg TOV 2271 1,185
Mellordata 400
variousIBM EGA compatible 299

DETAILS
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Runs on Texas Instruments TI990 range.
Event-handling & APs for full-screen I/O disks, diskettes,asynch. comms.
8-bit Zilog 2-80 CP/M
See under Cocking & Drury
See Dyadic Systems entry
Enhanced Dyalog APL for M8T hardware.
Customized for TORCH hardware
STSC’s full-teature APL for IBM PC, and compatibles. No64K object size limit.

Interpreter far UNIX systems: WICAT, CADMUS, CALLAN,FORTUNE 32:16, HP, 9000/500, OLIVETTI 382, SUN etc.APLfor the Macintosh. Sig workspaces, big objects, mouse,
icons etcDiscount on quantity.
Full implementation with componentfites, error trappingetc. for SPECTRUM, HP300, SUN, NCR etc.
Fuit keyword APL for QL with many extra features,
VSAPL compatible APL for QL with many extra features.

Full APL interpreters with support for windows, mouse,graphics etc.

IBM PC Software
Mackintosh
DEC VAX
For IBM XT/AT
For IBM mainframes
For IBM PC or PC/XT
STSC’s full feature APL for IBM PC/XT/AT, Compag, Olivetti
Closed version of APL*PLUS/PC which prevents userexposure to APL
STSC’s full featura APL for UNIX based computers.
PORTABLE SOFTWARE’s APL for APPLE MACINTOSH.
PORTABLE SOFTWARE’s APL for the DEC VAX,

Monochrome ANSI 3.64 APL vdu, 18-inch high qualityscreen, Tek graphics, focal macro keys.Colour ANS! 3.64 APL vdu, 15-inch high quality screen, Tekgraphics, local macro keys.Low-cost Manochrama APL vdu. Supports downtoadedDyalog APL font.
Low-cost Colour APL vdu. Supports downloaded Oyalog APLfont.
Ergonomic design APL terminal, §0-19200 baud, 15f8if5.anti-reex screen, low prola keyboard
Combined APL/ANSI ergonomic terminal as above.
Second-hand Elita 30454
Contact MBTfor details
Emulates EGA & Hercules, Half Card  
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MicroAPL

Shandell

Tektronix

insight VDT-1Insight GOT-1Concept201Concept 2016HOS2010

HODS2010G/GX

41145
4125

4128

APL PRINTERS
COMPANY
Datatrade

Dyadic

Inner Product

M.B.T.
MetaTechnics
MicroAPL

PRODUCT
Datasouth DS180+
Datasouth DS220
IGM 4201 Proprinter
Toshiba P3$1
Epson FX80
Anadex 9620
Siemens PT&8
TGC Starwriter
Facit 4565
Facit 4510/11/12
Quen-data
Datasouth 05180+
Philips GP300
Qume Letterpro20

APL PACKAGES
COMPANY
APL-385,

APL Software Ltd(mainframe)

PRODUCT
APL-385FSM-385DRAW-385DB-385GEN-385
AFM/AP~ Keyed Access- Interactive Link> Mail ExchangaCALL/APAPLPRINT

795
1,450
4,295
1,650
4,215

1495+

13,5004
21,550+

26,822+

PRICES(£)
1,295
4,695
poa
poa
500

1,150
620

1,180

poa
295

4,295
4,924
849

PRICES(£)
SO(PC},125(m!)

11,035,
2,650
1,325
2,650
4,030
2,205

Vol.4 No.4

Inexpensive APL VDU
With monochroma graphics
APL VDV with & page memory
Graphics VOU
ANSI3 64 DEC VT52/100/220 compatible. 15” tilt/swive!screen, low profile keyboard 8 page memory, windows,viewports, 80/132 columns,full overstrike, 2 or 3 comms,
ports, 55 PF keys, NVM storage.
As above plus Tektronix 4014, Retrographics VT640/D0640and ual 500 compatible. 1024 x 390 or 1024 x 780resolution.
19" D.V.S.T.:Graphics: 3120 x 4096 displayable; Intelligent:up to 800K memory; APL keyboard (option 4E)
19" 2D colour graphics; Workstation (1280 x1024);Intelligent: up to BOOK memory; APL keyboard (modAP)
As 4125 plus 3D wireframe

  

DETAILS
180 cps matrix printer with 4K buffer, 9 x 7 dot matrix andAPL option.
Letter quality; graphics capability, APL option {both
available with [BM Twinex or Coaxinterface).
100, 200, 40(niq) cps, matrix printer, with graphics. Supportsdownloaded Dyalog APLfont.24 pin high-quality matrix printer 100 eps letter quality, 192cos draft.
Soft char, set, 160 cps, 80 column
206 cps., 132 col, tractor feed
180 cps, 80 col, silent
40 cps, letter quality
40 cps letter-quality
Matrix printers
Low-cost APL Oaisy-wheet printer
See Datatrade entry
Matria printer with letter & draft quality and APL.
APL/ASCII Daisy-wheel printer

 

DETAILS
including ...
Screen development
Screen design
Relational W.S.
Miscellaneous Utilities

Interprocess Software for VM/CMS & MVS/TSO.
ComponentFile Management System [VSAPL/APL2}

Non-APL program execution {VSAPL/APL2)
Ourputto high speedline printer or 328x devices
(VSAPL/APL2]
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(microcomputer)

Seta~plan
APL IMPETUS.
Butel

Cocking/Orury(for VSAPL}

{for APL2)

imicrocomputer)

E&S

FILEMANAGER

ENHANCED FORMAT
ISP.
ose
DISPLAY CAPTURE
uUCF
ROS
PANEL
PFS
IPLS
REGGPAK

POWERTOOLS
REGGPAK
RDS
BETA-FONT
Impetus
Merlin
Merlin/PC
E'MENTS & SHAREFILE
SHAREFILE only
ENHANCEMENTSonly
COMPILER
FILEPAINT
FILESORT
FILECONVERT
FILEMANAGER:
TOOLS + UTILITIES
DATAPORT

SHAREFILE/AP
FMT
wspoc

STATGRAPHICSRel 2.6
Update 2 to 26
Update 1 to 26
APL*PLUS PC Tools

IRMA Module
Fin & Stat. Library
SPREADSHEET MGR
PROTOPAK
RMS.
AMS

2,205
750

2,205

poa
990

poa
5,000,
poa
poa
poa

poa
poa
poa
645
140
330
325

420
350
195
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Extends Format operator to full “Quad-FMT” status
(VSAPL/APL2}Input and Output Stack Processors for manipulatingterminal /O
with facilities for Error Trapping (VSAPL}
Allows terminat output to be collected and held for retrievalby an APL function (APL2)
User Communication Facility for data transfer between
users (APL2}
Retation Data Base System
Fullscreen management system
Program File System ~ APL Systems developmentaid
Project Management System
Regression Analysis Package

Assembler written replacement function for commonly usedCPU-consuming APL functions, includes a Forms Processor.
Regression Analysis Package
Relational Oatabase System
Multiple font PC character generator. Dealers required for
non-Scandinavian countries.
Hierarchical Planning System
Mainframe APL spreadsheet runs under VM/CMS, TSO,
VSPC
Version for APL*PLUS/PC
Component files, quad- functions & nested arrays for IBM
VSAPL under VM/CMS & MVS/TSO.

First APL compiler, Available with APL*PLUS enhancementsand Sharefile under VM/CMS & MVS/TSO
Print APL componentfiles
Sort APL component files
Convert non-APLfiles to APL filas
Extends APL primitives to database management
APL Software developmenttools
Powerful Information Centre spreadsheet incorporating dataexchange between APL and FOCUS,IFPS, SAS, APL/DI,ADRSII, LOTUS123, VISICALC, MULTIPLAN,DIF files
STSC's sharefile for APLZ
Full featured FMT for APL2

Integrated Statistics and graphics on IBM PC, AT, PS/2 and
compatibles

Utilities including: RAM disk, full screen data entry, menuinput, report generation,file documentor, exception handlingand games.
327x IRMA support.
Financial & statistical routines
APL-based spreadsheet for APL*PLUS/PC. Cell arithmetic;
transfers to ASCII, LOTUS
Packages for prototyping managementinformation systems- consisting of: PC & mainframa modules
Relational databases.
Multi-dimensional arrays
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FASTCODE
Gen. Software
H.M.W.

Inner Product

MBF.

Mercia

MetaTechnics

MicroAPL

RAMS
BMS
FMS
CMS
sos
FASTCODE, MONITOR
PROPS:
INPUT
PRINTPAK
VIEWPAK
4XTRA
Arbitrage
Basket
Menu-Bar
Viewcom
APL/ABASEII
APL/ABASEIII
APL/LOTUS
APL/WORDSTAR
APL/MULTIPLAN
CEMAS:
RHOMBUS
HASLEMERE
STATGRAPHICS 2.6
Upgrade 1.0 to 2.6
Upgrade 2.0 to 2.6
EXECAU*STAT
APL*PLUS tools
- VOL 1
- VOL 2FINANCIAL ANDSTATISTICAL UB.APL SpreadsheetMICROSPANLOGOL
MetaScreen
MetaPack
APL-IEEE48@
PLOT/PC
Browse
ADAPTA DLS
ADAPTA MSP
MicroTASK
MicroFILE
MicroPLOT
MicroLINK
MicroEDIT
MicroFORM
MicroSPAN

150
450
150
150
150
156

3,800
poa
poa
635
296
145
395

225
125
425

198,
250

99
495
99
g9
33

poa
poa
250
250
250
250
250
250
250
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Combined AMS & AMS.Dynamic nancial modelting & forecastingFull-sereen handler for APL*PLUS/PC. (AP124-based)Communications package.Scheduled ordering and stock control.
Assembler written monitor for APL applications inAPL*PLUS/PC.
Spreadsheet system for Product and/orProject Planning.Matrix manipulation package for data entry & reportgeneration
Block printing for VM/CMS
AP124 Protocol emulator for IBM/PC.
Front-end Foreign Exchange dealing / pos keeping
Arbitrage modelling
Basket currency modelling
pull-down menu for APL*PLUS/PC.
Control Viewdata from APL
Interface APL with dBasefl
Interface APL with dBASE Ill
Interface APL with Lotus
Interface APL with Wordstar
Interface APL with spreadsheet
EEC monetary and agrimonetary analysis.
Integrated Ofsu3suce System
Hotel Accounting System
Integrated stat. graphic system for PCs.

Easy to use Statistics for management,
IBM PC Utilities:1RMA3270 comms, full screen, RAM Diskreport generator
File documentation, screen editing. Exception handling.
Financial and Statistical analysis

APL spreadsheet — links to popular spreadsheet software.
Camprehensive APL tutor
Logistics management system for PC, Forecasting, inventoryControl, Scheduling, Distribution, ete
Full-screen handler for APL*PLUS/PC, based on VSAPLAP124
Comprehensive utilities package for APL*PLUS/PC.Includes:MetaScreen, MetaWS, Browse, Toolbox, Numeric Editor.
Controls IEEE488/GPIB Bus from APL*PLUS/PC.
20 & 3D Graphics package. Includes interactive diagramEditors.
Scrolling of DOSfiles, large APL variables.Production & purchasing scheduling for processmanufacturing.Job-shoploading & scheduling for multi-stage production.Product developmentaidsFila utitities and databaseGraphics for HPplotters etcGeneral device communicationsFull screen APL editorFull screen forms designComprehensive APLtutor
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Parallax

LP. Sharp

Sugar Mill
Uniware
(mainframe)

 

(microcomputer)

MicroGRID poa
APLCALC 400
MicroPLOT/PC 250
MicroSPAN/PC 250
PC TOOLS Vol 1 298
STATGRAPHICS Ret 1 495
STATGRAPHICSRel 2 535
ExecuCale 35,000
ExecuPlot 35,000
ACT poa
APS. poa
BOXJENKINS Poa
CONSOL poa
COURSE poa
EASY Poa
FASTNET poa
GLOBAL LIMITS poa
MABAA poa
macic poa
MAGICSTORE poa
MAILBOX poa
MIcROcOM poa
SAGA poa
SIFT poa
SNAP poa
SUPERPLOT poa
VIEWPOINT poa
XTABS poa
Stat 1 9129.95

STSC's ENHANCEMENTS 10,715

Vol.4 No.4

Ethernet & other networking
APL spreadsheet system
For APL*PLUS/PC product
For APL*PLUS/PC product

Mainframe~based electronic spreadsheet for VM/CMS &MYS/TSO with links to micro products.
Mainframe~based colour graphics with micro links.
Actuarial system
Financial Modelling
Forecasting technique
Financial Consolidation
APL instruction
Econometric Modelling
Project Management
Exposure management for banks
Record maintenance/reporting
Time series analysis/reporting
N-dimensiona! database system
Electronic Mail
Mainframe to micro tink
General graphics, most devices
Forecasting system
Project management
Business graphics
4GL - Info centre product
Survey Analysis
Statistical toolbox, menu driven

Quad-functions & nested arrays for {8M VSAPL underVM/CMS and MVS/TSO
Component files for IBM VSAPL under VM/CMS andMVS/TSO and for [8M APL2

FILEMANAGER-(EMMA)-——-5,715-_STSC'sdatabasepackage.

STSC’s SHAREFILE 10,715
PROGRAMMER TOOLS & 5,715UTILITIESFILEPRINT 5,715FILESORT 5715FILECONVERT 5,715
APL*PLUS COMPILER 21,430
EXECUCALC 3.995
STATGRAPHICS nsSTATGRAPHICS FCA 140
APL*PLUS/PC TOOLS- VoLI 325
> VOLZ 125SPREADSHEET MNGR 250
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First APL compiler. Complements APL*PLUS enhancementsand Sharefile under VM/CMS and MVS/TSO.
Mainframe spreadsheet compatible with VISICALC and partof LOTUS 3-2-3 under VSAPL {VM or TSO}.

Statistics & Graphics for PCs.
An add-on module to STATGRAPHICS:FactorialCorrespondence Analysis.
Inct, 327 x AMA support, RAM disk, full screen data entry,menu input, report generation, games.
Inct. Fite documentos, screen editor, exception handling.
APL spreadsheet with duilt-in ASCIL LOTUS and SYMPHONYinterfaces.  



 
VECTOR

APL*PLUS/PC FIN, &
STAT.LIBRARY
POCKET APL
UNIASM
UNITAB
The APL DEBUGGER
OVERLAYS
R:BRIOGE
DMA
APL2C
ADAPTA/OLS:

APL CONSULTANCY

350

140
275
240
108
250
380
340
295

33,333

(prices quoted are per day unless otherwise marked)
COMPANY
APL People

APL SoftwareTechnology

PRODUCT
Consultancy

Consuttancy
Buckland ManagementSystems

CamachoChapman
Cocking/Orury

Peter Cyriax

Delphi
Byadic
E&S
FASTCODE
Gen. Software
HMLW,
Inner ProductUoyd Savage
M.8.T,
Mercia
MetaTechnics
MicroAPL

Consultancy

Consultancy
Consultancy
Consultancy

Consultancy

Consultancy
Consultancy
ConsultancyConsultancy
Consultancy
Consultancy
ConsultancyConsuttancy
Consultancy
Consultancy
Consultancy

Consultancy

PRICES(£)
poa

poa

poa

poa
150-300
120-150
140-200
185-300
275-460
100-150
120-200
160-300

poa
poa

150-250
poa
FOO+
poa

VoL4 No.4

Collection of financial
and statistical utilities.
Smailer version of APL*PLUS/PC,
Collection of assembler routines for APL*PLUS/PC users.
APL*PLUS/PC spreadsheet~like data entry and validationsystem.
First released APL*PLUS/PC debugger.
Fast assembler routines to handle overlays in APL*PLUS/PC.
Interface between APL*PLUS/PC & R:BASE S000.
A version of EMMA {APL database manager) forAPL*PLUS/PC users.
Interface between APL*PLUS/PC and DATALIGHT Clanguage.
Production & purchasing scheduling for processmanufacturing.

DETAILS
Project managementfinancial applicationsrelationaldatabases. Difficult problems solved. Managementconsultancy. Links to non-APL systems, From consultantlevel to managing consultant. Documentation @ speciality.
Technical & business systems, micros, networking &communications a speciality.  
Business and Technical systems in commerce and industry.Oesigning, programming and implementing applications ofOA and statistics.
Specialising in programming & manual writing.24-hour programmer: APL, C, assembler, graphics; PC, mini, _
mainframe, network.
Junior consultant
Consultant
Senior consultant
Managing consultant
Junior Consultant
Consultant
Senior ConsultantSpecialising in management reporting systems and APL onmicrocomputers.
APL system design, consultancy, programming & training forDyalog APL, VSAPL, APL*PLUS, IPSA APL ate,
Systam prototyping: all types of information system,Specialise in improving performance of APL applications onmicras & mainirames.
System design consultancy, programming. HMWspecializein banking and prototyping work.On-site micro-mainframe APL, PC/DOS & AssemblerDecision support, particularly specialising in Sales &
Marketing systems.

 

APL*PLUS & VSAPL consultancy.
Management Information & Production. Engineering, APL -C/Assembler custom programming
Technical & applications consultancy.
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MT. Consuttancy
Paraltax Consultancy
QB On-Line ConsultancyRochester Group ConsultancyLP. Sharp ConsultancyUniware Consultancy

OTHER PRODUCTS
COMPANY PRODUCT
APL People Employment Agency
Mercia ALLCARO

MULTI-APL.
LP, Sharp Productivity Tools

Databases

VENDOR ADDRESSES
COMPANY
Analogic Corporation

APL 385
APL tmpetus Ltd
APL People

APL Software Ltd

CONTACT
Denisa Favorat

Adrian Smith
Cedric Heddle

Val Lusmore
Jill Moss
Phil Goacher
David Alis

APL Software Technology

Beta-plan APS
“Buckland Management
Systems

Bute! Technology Ltd.
Anthony Camacho

Payl Chapman
Cocking & Drury Ltd.

Datatrade Ltd.
Dalphi Consultation

John Hagger
Per Hultin
Kien Andreasen

John Buckland

Mike Munro

Romilty Cocking

Tony Checkseld
David Crossley

Vol.4 No.4

poa Specialise in Maintenance and developmentof existing APLsystems.
3750 Introductory APL, APL for End-user & Advanced Topics inAPL
200 Specialising in Banking, Financial & Planning Systems.
poa Specialise in MIS using Sharp APL
pos Consultancy & support service world-wide.
cal! dunior to managing consultancy in APL.

PRICES(£) DETAILS
poa Permanent employees placed at all tavels. Contractorssupplied far short/long-term projects, supervised.

495+ Memory managementunit, allowing 952K under OOS ~ extra912K APL*PLUS/PC workspace.
195+ Multi-task / Multimuser / Network APL*PLUS/PC with filelocking, etc.poa —_Uttlities for systems, operations, administration & analysts;auxiliary processors, comms software, intarnationa! network.
poa Financial, aviation, energy and socioeconomic.

 

ADDRESS & TELEPHONE No.
8 Centennial Drive, Centennial! Industrial Park, Peabody, Mass. U.S.A.
01961 Tet: 617-246-0300
Brook House,Gilling East, York. Tel: 04393-385
Rusper, Sandy Lane, Ivy Hatch, SEVENOAKS, Kent TN1S OPO Tat:
0732-885126
17 Barton Street, Bath, Avon. Tel: 0225-62602
17 Barton Street, Bath, Avon. Tel: 0225-62602
27 Downs Way, Epsom, Surray KT18 SLU Tel: 03727-21282
Jubilee House, Chapel Ad, HOUNSLOW TW3 1X7 Tal: 01 577-3541
14 Rosewaod Avenua,Alveston, Gristol BS1Z2 2PP Tel: 0454415737
46 Vicarage Road, South Benfleet, Essex SS7 1PB Tal: 0374550501
Stengrade 75. OK~3000 Helsingor, Denmark, Tel:45 2 21 48 48

 

Westwood, 9 Grove Road, Camberley, Surrey, GU15 2DN Tel:
0276 684327
Butet House, 3 Great Wast Rd, London W4 5QJ Tel: 061-995-1433
2 Blenheim Road, St. Albans, Herts ALI 4NR. Tel: St. Albans (0727)
60130
18, Trevelyan Road, London, SW17 SLN Tel: 01-767 4254
180 Tottenham Court Road, LONDON, WIP 9LE16 Tel: 01436 9481
155 Friar Street Reading RG1 THE. Tel: 0734-588835,
38 Billing Road, Northampton, NN1 S00. Tel: 0604-22289
Church Green House, Stanford-in-the-Vale, Oxon SN7 SLQ. Tel:
03677-384
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Dyadic Systems Ltd.
E & S Associates
Farnell International
tnstruments Ltd,

FASTCODE

General SoftwareLtd.
H.M.W. Computing Ltd.

18M UK ktd

tnnar Product Ltd.

Lloyd Savage Ltd

Mercia Software Ltd.

MetaTechnics
Systems
MicroAPL Ltd,

MTL.

Parallax SystemsInc.
Peter Cyriax Systems

Portable Software
QB On-Line Systems

Tha Rochester Group
Shandall Systams Ltd.
LPSA. Ltd.

Peter Donnelly
Frank Evans

R. Fairbairn
Roger Attard
Andrew Dickey
MLE. Martin

Ken Jackson

Chris Sell

Dominic Murphy

Philip Johnson

Gareth Brentnall

John Stanbridge
Bernadette Leverton

Ray Cannon

Kevin Weaver

Peter Cyriax
Richard Smith
Philip Gulmer

Robert Pullman
Maurice Shanahan
David Weatherby

Sugar Mill Software Corp.

Tektronix UK Ltd.
Uniware

Lawrence H. Nitz
Paul Morgan
Eric Lescasse

Vol.4 No.4

Park House, The High Street, Alton, Hampshire. Tel: 0420-87024
19 Homesdale Road, Orpington, Kent BRS 1JS. Tel: 0689-24741

Jubilee House, Sandbeck Way, Wetherby, W.Yorks. Tel: 0937-61961
Oavenport House, Bowers Way, Harpenden,Herts. Tel: 05827-69071
P.O. Box 281, Croton-on-Hudson, New York 10520, U.S.A. Tel:(914}
271-3200
22 Russel! Road, Northolt, Midda. UBS 40S. Tel: 01-364 9537

142 Feltham Hill Rd, Ashford, Middx. TW15 1HN. Tel: 07842-41232,
O1 286-7068
PO Box 32, Alencon Link, Basingstoke, Hants. RG21 1EJ. Tel: 0256-
56144
Eagle House, 73 Clanham CommonSouthside, London SW4 90G. Tel:
01-673 3354
Cambridge House, Oxford Road, Uxbridge, Middx, UB8 2UD.Tel: 0895-
59826
Aston Science Park, Love Lane, Birmingham B7 4BJ. Tel: 021-359
5096

Unit 246, 62 Tritton Road, London, SE21 8DE. Tel: 01-670 7959
South Bank Technopark, 90 London Read, LONDON SE&1 6LN Tel: 01~-
922 8866
7 Pine Wood, Sunbury-on-Thames, Middx. TW16 6SH Tel: 09327
80848
60 West Sth Street, New York, New York 10011, USA Tet: 212-475-
4001
213 Goldhurst Terrace, London NW6 3ER Tel: 01-624 7013
(Answerphone) 0860-377963 (Mobile)
60 Aberdeen Ave, Cambridge, Mass. U.S.A. 02138. Tel: 617-547-2918
5 Surrey House,Portsmouth Ad Camberley, Surrey, GU15 1LB. Tet:
0276-20789
164 Pinnacte Rd., Rochester NY 14620 Tel:716~461-3169
12 High Street, Chalfont St. Giles, Bucks HP8 4QA. Tel: 02407-2027
10 Dean Farrar Street, London SW1. Tel: 01-222 7033

1180 Kika Place, Kailua, Hawaii 96734 Tel: (808} 261-7536
Fourth Avenue, Gtobe Park, Marfow, Bucks SL? tYD. Tel: 06284-6000
15 Rue Erlanger,75016 Paris, France Tel: (1) 45-27-20-61
Tolax: 668348F UNIWARE
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APL Press Review
by Anthony Camacho

To help with future press reviews, please send any cuttings which mention APL (or
photocopies of them)with the date and full nameofthe publication written on the edge to
Cuttings file, Anthony Camacho, 2 Blenheim Rd, St Albans Herts AL1 4NR. Thanks to
those who have already been doingthis.
Thelast press review appeared in April 1987 and includeditemsupto February 1987. In
theory there should be a lot more material but I have not taken it upon myself to act as
cuttings agency or to look through old magazines. The items described below are just
those that found their way into the Editor's cuttings file. For a more complete account
next time we haveto rely on you to send in the cuttings.
To summarise everything would take up far too much of Vector. We believe not many
people would be interested in knowing much more than that APLis beginning to get
rather more mention than it used to do. I propose to describe each cutting as briefly as it
seems to deserve in approximate dateorder.

1987 Computer User's Year Book - Programminglanguagesentry
"APL... has spread by its intrinsic merits ... surprisingly, in view of its mathematical
background, it is quite popular as a means of implementing financial and managerial
problems... arrays... large repertoire of functions... terse ... special characters.”

1987 Excerpt from a Hewlett-Packard magazine
The article is called"... Selecting a Programming Language made Easy"and begins"...
we have prepared a chart that matches programming languages with comparable
automobiles.” Thus: "Assembler - A formula I race car. Very fast, but difficult to drive

|. _and expensiveto maintain.”or “COBOL- A delivery. van.It's bulky and ugly but it does
the work.” or "Pascal - A Volkswagenbeetle.It's small but sturdy. Was once popular with
intellectuals." or "Logo - A kiddie's replica of a Rolls-Royce. Comes with a real engine
and a working horn.” or "APL - A double decker bus. It takes rows and columns of
passengers to the sameplaceall at the sametime. Butit drives only in reverse gear and
is instrumented in Greek.”

13 Feb 1987 Computerworld EXTRA 55 col-in article by Alan John
Gives a little history and describes Sharp Australia's International Portfolio
Management System, mentioning IBM financial services using APL and C A Reed
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Associates. The article makes it clear that APL is used and liked by Australian
Guarantee, Ord Minnett, Morgan Stanley, Westpac, Dominguez Berry, NSW Intitute of
Technology and others although it appears that Australian Bank and Commonwealth
Bank maybe intendingto phaseit out.

30 Mar 1987 Computing Australia - full page article by John Lenarcic
"To the uninitiated APL could be as clear as hieroglyphics but John Lenarcic throws
light on its real possibilities." It begins with a little history "30,000 users [of IBM, Sharp
and STSC APLs} in US including Coca-Cola and Exxon." Thereis then a clear exposition
of some APLfeatures, a discussion of the extended character set; advantages (brevity, no
need to translate) and disadvantages (too concise for easy legibility, need special
attention to provide them) and someexpectation that with the arrival of cheap APLs on
powerful micros APL may have founda niche. APL is taught at The University of NSW,
the NSW Institute of Technology and at Swinburne Institute of Technology. The
prestigious APL88 International Conferencewill be held in Sydney from 1 to 5 February
1988.

14 May 1987 Computing- review ofMurray & Pappas book
The reviewer, David Albury, says the book is well written and easy to follow, concluding
"Certainly APL is an interesting developmentandit will be interesting to see just how
fast it catches on." There is another review in Vector 4.3.

May 1987 Acorn User- 2.5 col-in on 1-APL
This gives the bare details and address to write to if you are interested on I-APLfor the
BBC,
May 1987 Micro User- 9 col-in on I-APL ‘APL version for BBC’
"The preferred languagefor internal development at IBM for 20 years, APL can now be
shoehorned into a [school] microcomputer. I-APL will be demonstrated at Dallas this
month. It will conform to the ISO standard and wehopeitwill lead to some of the more
go-ahead schools using it. There will be no charge for software - only for manuals and
copying.

11 June 1987 Computing- 10 col-in stimulated by Vector Editorial
“A British Computer Society working groupis fighting a lonely battle to enlighten the
world on the benefits of the APL programming language.” Mainly negative comment-

we"got a bad reputation”, "expensive", "takes much longerto use it".
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25 June 1987 Computing - BAA summerschool and I-APL
The British APL Associationis helping to pay for a weekend summerschoolto encourage
wider interest in APL among UK mathsteachers. "I-APL has raised £20,000 to pay for
an interpreter on a numberofpopular microcomputers... BBC, Spectrum and Atari ST as
well as IBM PCs and compatibles.”

29 June 1987 Datalink - front col ‘APL challenges BASIC in schools’
This describes an ambitious attempt to replace BASIC as the preferred language for
schools, with assembler specialist Paul Chapman "holed up in Tooting" writing the
interpreter. "The free interpreter is a key response by the APL community to the
marketing failure which, they admit, has cast a shadow overthe futureof the language.
"]-APL may be a breakthrough in awarenessin schools.”

20 July 1987 Datalink - full page article by Anthony Camacho
Notjust another programming language, APLis a notation andit allows people to think
in parallel. The search for a precise way to specify processes using ordinary English will
fail just as the law has failed. It will always be necessary to think. The article restates
some APL advantages while acknowledging that bad APL can be as horrible as bad
BASIC. APLis simply the best way of doing mathematics on a computer.

Sept 1987 Practical Computing- 3.5 col-in assessment of APL
A really incompetent piece of work. I wrote to the Editor but he didn't print my letter.
"Excellent data type specification. Does not handle high volumesof data very well." The
author madeit up because there wasn't a bookin thelibrary.

Sept 1987 Personal Computer World- 2.5 col-in about I-APL
‘Headed"Enthusiasmwins"this givesthe barefactsand the addressto write tofora copy
of -APL.

Nov 1987 Commsof the ACM 10 col-in letter from J P Pastinelli
A responseto an article in which GOTOis considered harmful,this letter gives a oneline
solution to a problem from thearticle - find in a matrix how many all-zero rows(if any)
there are before thefirst non-zero row (or the end). The solutionis wittily explained.
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1 Jan 1988 Times Ed Supp - 4 column-inches about I-APL
“I-APL claimsto bethefirst all-machine truly portable language." BBC B programswil
produce the same results on IBM Mainframe, Sinclair Spectrum, Amiga, Applell,
Amstrads, Atari ST, Archimedes, PC clones and CP/M machines. "A gallon in a pint pot
and not a drop spilt." I-APL fits into 26K and will be free: the only charges are for
copying and the manuals. Address for enquiries given.

9 Feb 1988 The Australian - 15 column inches about APL & Iverson
“In one of the twists of irony so often seen in the computer industry, a computer language
primarily developed for teaching mathematics was shunned by academics and taken up
by the financial industry." Ken Iverson was interviewed abouthis efforts to introduce
APLinto Canadian schools - he got in a good plug for his method of teaching APL and the
L-APLproject also gets a mention.

Feb 1988 Computer Education- 1.5 page article by Jill Moss
APLis different because it was originally a notation. It uses symbols for functions like
mathematics and handles vectors and matrices. It is easy to learn and people who have
used it a lot find they can think with it. APL is the best way of teaching maths on a
computer.It is not just academic: APL is used by half of the top 100 companies- and Jill
Moss gives some simple examples of what such companies use APL for. I-APL gets a
mention (with the address) and so does a BAA schemeto provide mentors(free advisers
from the association) for schools. The recent summerschool at Winchester, arranged and
run by Norman Thomson,is described with a picture of Norman and Sue Fratter who
won the free APL computer (an IBM 5110) at the course. The BCS addressis given for
queries and follow-up.

Feb 1988 Electronics and Wireless World - 8 col-in about IL-APL
Under the heading “International programming language" this puts the I-APL press
releases into Electronics and Wireless world's own words. The ideas of portability, a
notation, home and schoo! machines, fast programming and ISO conformanceareall
covered. Professors Hawkes and Spence are mentioned and also the fact that we charge
for manuals and copying but the softwareis free.

25 Feb 1988 Computing- 3.5 col-in about APL as a control language
Richard Sharpe's column is about the results of a Grand Prix for fourth generation
languages. Problems arise when there is no clear best choice. "A second problem ... is
that the language APL did rather well. 217 points from thetests of flexibility - more than
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four of the 4GLs. Its strength in the Grand Prix highlights a central problem about
languages. The constructs and how you can use them in APL are very powerful, However
there is nothing in APL that forces structured coding, remarking or explicit data typing
and verification.” [I'm afraid the world thinks such attributes are valuable - without
them,as he says, you cannot distinguish a coding mistake from anerror in specification.]

7 March 1988 Datalink- 8.5 col-in front page ‘Sharp looks to Unix APL’
Undera picture of Ken Iverson,the article says "A new phasein the evolution of the APL
language has beeninitiated by leading APL firm I P Sharp. ... 1 P Sharp has unveiled
APL/UX... targeted at unix workstations... the most powerful APL yetwritten ... itis the
closest... to the ideal APL as defined by the language's inventor Ken Iverson.”

17 March 1988 Computing- 30 col-in letter from A J Camacho & picture
Under the heading "Call for robust self-discipline" this thanks Sharpe (25 Feb) for
reporting a favourable analysis of APL and suggests that the gain in flexibility from
weak typing is worth more than any benefit which mayarise from strong typing.It says
that there is no language which forces structured coding, but, if you stick to direct
definition in APL (available ‘free’ from I-APL), that makesit almost impossible to write
Spaghetti-BASIC programs. The address for order formsis given. The pictureisa plate of
spaghetti with the caption "Direct definition in APL could turn even the most basic
spaghetti into a structured program"- ifonly it could!

April 1988 Micro User- 5.5 col-in about 1-APL
The first all-machine truly portable computer language - 1-APL - is nearing completion.
Mainframe APLs are over 400K bytes of code; -APL runs in less than 26K. The
magazineis, of course, interested mainly in the BBC B version.
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THE APL DEBUGGER
reviewed by Alasdair Richardson

All programmers have to debug their programs, and APL programmers are no exception.
Tuse APL*PLUS/PC,andup to last year I was quite happy thatan interpreted language,
together with STOP and TRACE, makesthis an easier job for me than for programmers
in most other languages. Then at APL 86 I saw a product demonstrated which seemed to
offer the possibility of making debugging even easier. This was the APL DEBUGGER
from a French company UNIWARE.Shortly afterwards J ordered a copy, and have never
looked back.
So whatdoes this marvellouspiece of software do? Thebeauty of the debuggeris that you
can, with the minimumofeffort, actually watch your function executing line by line, see
the result of each line, and homestraight in on the line which is causing a problem. The
time saved when debugging can be very substantial, and the simplicity of use can save a
lot of swearing and cursing when you forget to put a STOP on theright line, remove
STOPSbefore )SAVEingete.
You are supplied with a workspace called DEBUGGER.AWS, which contains 15
functions and one variable. The functions are called deltaDEBUG,deltaDEBUG1 and so
on up to deltaDEBUG14,and the variable DEBUGFNSis simply a list of the namesof
these functions. To use the debugger you first )COPY the workspace into your own
workspace (the variable DEBUGFNSjust makesit easierto get rid of them afterwards by
quadEX DEBUGFNS), Then you insert 'goto deltaDEBUG'asthefirst line of the
function you wish to debug.It doesn't matter if you are debugging a stand-alone function
or one which is embedded in the middle of a complete system. The function can be
recursive, and you can debug more than onefunction at a time.
Whenthefunction you are debuggingis called, a flashing "WAIT" appearsatthe top right
of the screen,andafter a short time a window opensup at therightof the screen showing
that function. The currentline is highlighted in reverse video. Pressing RETURNtakes
you to the next line. As that line is executed, another window opens up at the top
containing the full line of APL, and underneath thefinal result if there is one. If the
result is too large to fit in the window,the cursor keys will scroll it so you can see the
whole result. Pressing RETURN again takes you to the next line. Diamondised
statements are executed one at a time, so unlike TRACE you can see the result of each
statement. Commentsarejust ignored.
Whena statementwrites to or reads from the screen, the debuggerwill recognize this and
withdrawall its windows so you can see exactly what your application screen looks like,
then pressing RETURNagain takes you back into the debugger. Pressing Scroll Lock
opens up an ‘immediate execution’ window at the bottom left of the screen, the size of
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which youcanalter if you so wish. In this window you cannot use any APL commandsor
branch expressions, but you can look at or alter any variables, test variations of APL
statements etc. You cannot use quadEDIT to alter your function, but if you find a
variable which has been given the wrong value you canalter it and carry on, or you can
enter a naked branchto take you straight out to APL.
There are a few (well documented)restrictions on the use of the debugger,and I will just
mention the most important here. It cannot be used for debugging graphics functions,
whichis a pity as the poor graphics programmercould really do with a tool like this, Your
application quadELX does not work when debugging. If you are using your error
handling purely for error trapping of course this doesn't matter, but if you are using it for
cutting back the stack or something you need to be aware thatit's not going to work.
Finally if you want to use quadSEG or quadPOKE in the immediate execution window,
you should read the supplied documentation carefully.
Thave been using the DEBUGGERnow for 9 months, and have comeacross only a few
very minorirritations. Pressing Ctrl/ENTERwill cause your function to go on executing
as if you were continually pressing ENTER,but the result of each line is still shownsoit
takes sometime. It would benice if you could indicate that you want to stop displaying
eachlineas it's executed after you have located your problem andif you don't want to
branch straight out to APL. Occasionally using the debugger does odd things to the
cursor, which have alwaysbeenirritating rather than important. Thus very occasionally
when branching out to APL I have been left with no cursorat all, necessitating going to
look up the correct POKE in the manualto get it back again, When using the debuggerin
conjunction with POWERTOOLS/PC (an extremely useful combination), returning to
menufields you find that a cursor appears where normally it wouldn't.
All in all the APL DEBUGGERis a tool I would highly recommend to any APL
programmerusing APL*PLUS/PC for non-graphics applications, If Uniware manageto
produce a release 2 allowing debugging of graphics functions andthe use of quadEDIT on
the currently executing function it will be just about perfect.
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PL/PC -"APLfor All"?
Reviewed by N.J. Small

Ever since APL was first implemented as a computer language there have been many
and varied suggestions as to how it might be improved. However, the introduction of
changes in the language has been slow,at least as perceived by the end user(i.e. the
programmer). This has been so for a variety of reasons, among which are: small user
base; concern about the "purity"of the language; complacency,
It would be only charitable to assumethat the last given reason is why there is no sign of
a full-screen editor in certain implementations. Similarly, the desire to avoid
adulterating the language explains why there are available few of the special functions
needed to do in O(n) steps (as immediately perceived as possible by the ex-FORTRAN
programmer) what requires O(n*2) steps in APL (not to mention the saving in storage).
Again,there are plentyof user-defined functions that require more than two parameters
-and whilst using nested arrays may befine for this in APL philosophy, they are hardly
computationally efficient; (sometimesit is nice to be able to pass arrays by address,too).

PL/PCis a new variation on the theme ofAPL.Its main enhancements over APL - control
structures (resembling those of Modula-2:for, while,if, ete.) and compilation - are hardly
new in concept; see for example Harris,1973 [1]. However, time has not eroded the
benefits obtainable from these features. Indeed, control structures have become more
valuable, owing to their ease of programming,flexibility, and clarity, because (i) the
problems that programmers are expected to solve have become more difficult and(ii) the
proportion of project costs attributable to programming and program maintenance is
increasing. The advantages of compilation areclear, butdifficult to quantify without a
non-compiling version. PL/PC performs what might be described as "ran-time
compilation", in the sense that a subroutine is compiled only on the first time thatit is
invoked after the workspace has been loaded.
Other additional features include: a built-in numeric editor; a number of new primitive
functions including Bessel operators and fast Fourier transforms; integrated numeric
types, including single-bit logical values, single-byte integers, and complex variables;
string as well as character data types.
There are some deviations from standard APLpractice: keywords are used in place of
special symbols; evaluation is from left to right; index origin is always zero; embedded
assignments are not permitted; the “execute” function accepts only primitive functions in
its argument- strings containing the namesof user-defined functions produce an error;
the state indicator is cleared when a workspace is saved, so one cannot interrupt a
process, save the workspace, and resume tomorrow.Thefirst two of these, and possibly
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the third, may be regardedas featuresof the language, but the remainder are definitely
restrictions.
The graphics facilities offered include turtle graphics functions, functions to draw conic
sections and polygons, and functions for "painting". Thus, plotting data, drawing a
picture,or doing dynamic graphics should not present too muchof a problem;there is not
much help, however, for the programmer wishing to do the kind of full-screen
managementrequired for menus, etc., and as actually used by the numeric editor (do-it-
yourself multiple windows are necessary).
In immediate execution mode, PL/PC is considerablyless friendly than it might be. In
particular:(i) the results lines are not cleared of any previous display, which can lead to
confusion when a command line is edited and re-executed; (ii) facilities for cursor
movementand the erasingoffieldsare rudimentary, comparing unfavourably with those
available in editing mode;(iii) there is no insert mode - only single character insertion
(in contrast to the editors described below); (iv) there is no scrolling memory.Also,it is
frustrating to have the screen cleared every time that an editor is invoked or a workspace
loaded.
There are two editors in PL/PC, a text editor for functions and a data editor for both
character and numeric data. The former is reasonably friendly and in particular has
tabbing to give indentation, allowing a marked improvement in the readability of
functions (there is no automatic formatting of functions); most of the facilities are
controlled by function keys and, unfortunately, these are not screened from any values
assigned to them using the DOS PROMPT command, which can be a problem.Thistext
editor makes use of a temporary disk file, which always contains the last subroutine
edited (in ASCII format); this last edited subroutine unexpectedly becomesfixed in the
workspace if one issues the edit command without an object name, say to edit a new
function ora textfile; if there is no temporaryfile and textfile is edited, error messages
are issued on leaving the editor as the interpreter attempts to fix as a subroutine the
contents of the (empty) temporaryfile.
 “The'dataeditor has a few quirks as well-It displays the contents of thevariablebeing

edited on the main part of the sereen, with a field at the bottom of the screen for the
contents of the current element displayed for editing. For numeric data, the format
specifications for these two field types differ, which can be confusing; also, with
sufficiently many decimaldigits it is possible to make a numberfractionally smaller and
yet induce rounding up. A moreserious bugis that the advertised use of break does not
enable one to abort an edit session. The editing of character variables is awkward as
there is no automatic movementof the cursor when a new characteris typed;for string
variables, editing is restricted by thesize of the editfield.
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Theuse of the two editors would be made easier if they were more similar in their use of
special keys.
The manual is rather thin considering the ground that it has to cover, but detail is
generally on the rightside of adequacy, though someonewithoutprior knowledge ofAPL
mightfind the going heavy.In one or twocases the explanation is definitely inadequate.
For example,in describing the use of the "file" command,for transferring data to or from
a file, the syntax is not explained and there is an unhelpful reference to the appendix;
fortunately, an example that worksis given. Incidentally, this file access method is well-
suited to direct access use.
There is no atomie vector in PL/PC, though the expression string (index 255) is
equivalent. What would be useful in the manualis a list of the characterset, if only to
avoidlossof timein finding substitute keys.
As might be expected, PL/PC takesupa lotofcore, leaving some 300k bytes free on a PC
with 640k bytes RAM, though there is some storage reserved for subroutines; the
documentation states that workspaces can be up to 330k bytes. Objectsizes are limited to
64k bytes (except for virtual objects used for file access).
In conclusion it may be said that the control structures of PL/PC makeit a lot easier and
neater to perform certain tasks than it is in APL - tasks such as (forgive my mentioning
it) looping or performing conditional calculations.Its additional functions and graphics
capabilities will prove useful for certain applications. However, ease of use is all-
important in the market at which this package is apparently aimed, and some
improvementswill be required in this direction; but most of the deficiencies described
aboveareof a fairly minor nature and could easily be overcome with little "polishing"
of the system. Then, perhaps, PL/PC will match the claim in the blurb of being "APLfor
all".
Reference[1] L.R.Harris. A logical control structure for APL. APL Congress '73, pp203-
210 (North Holland, 1973).
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This section of VECTOR is devoted to members’ notes and impressions of APL 88 in
Sydney, Australia.
The notes are by Anthony Camacho and Adrian Smith, and the photographs by Anthony
Camacho and David Ziemann. Where possible, readers are referred to the APL 88
Proceedingsfor moredetail.
The APL 88 Proceedings are available (prepaid) from:
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Waverly Press
P.O, Box 64145
Baltimore, MD
USA 21264
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Price to members
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Impressions ofSydney
by John Sullivan

Sydney is very much a mixture ofstyles. On first sight it appears very British: cars drive
on the left, Sydneysiders can spell, they play cricket, some of the place names are very
familiar, and there's a very good public transport system; but then you gradually notice
the American influence: words-only road signs, traffic lights go straight from red to
green, etc.; and then there's the bits that fit nowhere: most pubs shut at 8 p.m. on
Sunday,the people are very friendly, andit's safe for anybody to walk alone through the
park at night. All-in-all, Sydneyisa very attractive place. I like Sydney.

 

View of Sydney from Victoria Park
(Between the School of Architecture and the Plenary Lecture Theatre)

I went to Sydney for the APL conference, but it seemed such a wasteto go all that way
and not immerse myself in the culture and surroundings. I say ‘culture’ and I mean
‘culture’ because, contrary to what weareled to believe by the media, Australia does
have a flourishing culture, both of European origins and its own. On the day after I
arrived there was a free classical concert in the Domain (a large park in the centre of
Sydney) which was so oversubscribed that it was impossible to find anywhere decent to
sit within reasonable hearing distance of the orchestra. At the other endofthescale,
after the Conference hadfinished I decided to go to hear the "Magic Flute' at the Sydney
Opera House, and this was absolutely delightful. I was also impressed by the excellent
air-conditioning they have in the Opera House,it was completelysilent!
Pubs in Sydney generally are nothing like those in England.Firstof all they are a man's
world, usually the only ladies present are those serving behind the bar. Secondly the
Aussies like to drink their 'beer' out of very small glasses. Presumably this is because
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their beer is chilled so that you can't taste it, and they don’t wantto giveit the slightest
chance of warming up. (The other thing I didn't like about Australian beer was the
excessive fizziness, making it look and taste like the soda pop I used to drink when I was
very young.) Thirdly, Aussies don't go in for ‘rounds’like we do: although one person may
orderfor everyone, they all pay for their own.
Having complained aboutthe typical Australian boozer, I am now going to recommend
one! Close to International House was a pub called the ‘Duck and Swan’, which sells a
rangeof imported beer from all round the world, in addition to the local brew. They also
do a very nice line in British-style beers and stout (very tasty once they had been allowed
to warm up!) that are brewed in Fremantle, W.A,, and are sold by the pint. Thestaff were
very friendly, too, and I was presented with a large Australian-style beer glass (yes there
are a few large ones about) as a going-away present ‘for being such a good customer’
(makeofthat whatyouwill!), The food in International House reminded meofthe food at
Manchester,so I decided to eat out and sampleseveralof the restaurants in Glebe Point
Road, about half a mile away the other side of Victoria Park. There is a great variety of
restaurantsthere, from Vietnamese to Italian and German. Not one of them wasreally
expensive: you could eat a mealfor $15 (about £6) andfeel full. I also sampled a couple of
the restaurants in Kings Cross (those of you who saw Whicker’s World will remember
that Kings Cross is the red-light district), where the food is, if anything, even cheaper
and just as good.
Whena couple ofmy colleaguesheard that I had a ticket for the Bicentennial Test Match
they got down on their knees and prayed for rain. Sure enough,at ten past. four on theSunday, badlight stopped play, and the rain started at five o'clock. I didn't really mind,
however, because in the play that we did have, seven Australian wickets fell (including
one dubious LBW decision by their umpire!) and a good time was hadbyall.
Thereisn't enough room in a short non-technical article like thisto tell of all the things
there are to see and do in and around Sydney. I went to the Blue Mountains,so-called
from the blue haze exuded by the eucalyptustrees; I tasted wine from the Hunter Valley
whichcouldputttheequivalent wines from several Europeancountries_to_shame;_I
travelled on the double-deck commutertrains in Sydney, I hugged a koala in the wildlife
park. There wasn't enough timeto do all the things I wanted to do. I have decided:if the
Australians will have me, Iam going backthere for a holiday sometimesoon.
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Impressions ofAPL 88
by Anthony Camacho

APL 88 was held from 1-5 February 1988 in Sydney, Australia. Delegates were
accommodated in three students’ halls: International House, Wesley College and St.
AndrewsCollege. Ordinary sessions were held in three lecture theatres in the Wilkinson
buildingof the School of Architecture. Plenarysessions were held in the Stephen Roberts
lecture theatre, five minutes’ walk across Victoria Park.

 
The Entrance to the School of Architecture

The Wilkinson building is modern and the lecture theatres are smart, comfortable and
air-conditioned. (February in Australia is the equivalent of August in the northern
hemisphere and Sydney is about the same distance from the equator as Morocco.It was
hot. It rains quite often so the grass stays green and the parksbeautiful.) Thereis also a
large lobby wheretea, coffee and orange juice were served, and a large open space for the
exhibition and hospitality suites. The software exchange, with several PCs, was set up in
aroomoff the lobby.
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There were 46 presentations of submitted papers, four panels, two plenary panels, a
plenary for SigAPL, a special invited plenary on crystallography, and opening and
closing plenaries. The daybefore the conference there was an Education Day. Overthirty
Australian secondary teachers turned up and were addressed by Ken Iverson, Howard
Peelle, a teacher from a Japanese school, Makoto Kikkawa, and the I-APL team
introducing the hands-onsessions, Each teacher went away with "An APL Tutorial", "An
Encyclopedia of APL" and, if they had access to a PC, I-APL/PC andits instruction
manual. The hands-on sessions were held in the Madsen building by courtesy of
Professor KenSinclair.

 
Joey Tuttle Eugene McDonnell

Rob Hodgkinson Mel Chapman John Sullivan
Donald MacIntyre Howard Peelle

Dave Weintraub George Cherlin
Part of the Audienceat a Plenary Session

Below youwill find short descriptions of someof the presentations in APL 88 proper. The
papers themselves may be read in the proceedings - available from SigAPL. There are
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also longer reports of sessions not covered by printed papers. The selection depends on the
VECTORreporters’ choice of sessionsto attend.
The Conference committee had organised a smart yellow satchel with green APL 88 logo
and green binding for each delegate, with a name tag to help avoid inadvertent
exchanges,stuffed with:

a welcomefrom Sydney APLUG
the programme
the proceedings and photocopies of some extra papers
an envelope w.-1 tickets for T-shirt, theatre and banquet
a BAA leaflet
an ]-APL newsletter (no. 6)
an APL 89 badge
a SigAPLleaflet
maps of Sydney and the University
leaflets about public transport and tours
a pad of paper and a pen

Vector 4.3 arrived too late to be stuffed in the satchels but there was a copy for every
delegate as promised.
The T-shirts were yellow and of three sizes. The APL 88 logo wasprinted in green on the
front and the size in APL on the back. The three sizes were 'min overiota zero', ‘omega
domino omegato the power zero’, and 'power maxoveriota zero’.
The tickets were for the Everest Theatre at the Seymour Centre, next door to
International House, and the play was ‘Faces in the Street’ - a dramatisation by Frank
Hardy, himself a maverick,of the life of Australia's radical socialist poet Henry Lawson
(1867-1922). ‘Faces in the Street’ is also the title of Lawson's most famous poem, about
the poverty and despairoflife in Sydney written in 1888 - another centenary. Theplot
was somewhatcontrived (the principal character was a mental patient who thought he
was Lawson) to allow the distinction between fact and fiction to be blurred - this may
have helped with the dramatisation but it reduced the value of the evening as a lesson in
Australian history. Nevertheless it was an ideal subject for our group, most of whom
were visiting Australia for the first time.
The banquet wasin the refectory of the Holme building, which is decorated with murals
by Lo Schiavo. Oneof them ,"Mankind", is the largest mural in the southern hemisphere
-it runs the whole length of the refectory which must be over a hundredfeet. The setting
was magnificent and the banquetitself matched the setting. There wasa display of cold
food with glazed turkeys, hams, huge decorated fish, a cornucopiaof fruits and gateaux,
and a centrepiece which was a three-foot-high seahorse modelled in ice at the top of a
smallhill of crabs, lobsters and prawns.It not only looked delicious, it was. While weate,
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a consortof early musical instruments played. It was led by Peter Petocz who had also
presented a paper on Monday. The SigAPL outstanding achievement award was awarded
to Allen J. Rose, APL 89 and 90 were advertised, Linda Alvord appealed for us to draw
back into the fold APLers who had allowed their membership to lapse, and money was
raised for I-APL distribution in Australia by auctioning some of Donald MelIntyre's
models of regular solids (Phil Benkard made a convincing auctioneer) and raffling the
master and first copy of LAPL/PC. I have never attended a better banquet; it will be
remembered as outstanding for many APL conferences.
Overall the conference ran smoothly. From Warren Julian's openingto the final paper by
KenIverson nothing significant went wrong. The display equipment always worked, the
refreshments were always on time and there was even a substantial amountof press
coverage, some during and some after the conference. Even the university
accommodation and food were acceptable - only the really fussy went out for meals. Those
who wanted could go swimming before breakfast or watch the fruit bats (they have
wingspansoftwoor three feet) eating figs from the trees in the park after supper.
Ourverdict is that APL 88 was a best buy among APL conferences and that the people
whoranit, and the many whohelped, deserve our sincere thanks and congratulations.

Workshop: Secondary School Mathematics using APL
notes by Adrian Smith

The DevelopmentofNotation
Neville Holmes
This wasa really effective introduction to the day. Neville was at pains to place APL in
the context of the long history of notational development, from Babylonian timesto the
present day. He madeit clear that these things take time, and that APL is just another
step forward in-acontinuingprocess". —
Hestarted with the classic example of the invention of a symbolic notation (writing)
around 8000BC.In ancient Babylon from 8000BC onwards, you can find scattered clay
tokens. These were the ‘despatch notes’of the time;if you sent off a consignmentof goods
with a courier, you needed somereliable way of ensuring that there was no ‘shrinkage’
along the way. What you did was to make an equivalentset of clay tokens (one per item)
androll the whole lot into a clay ball. This was then shipped with the goods;the receiver
broke the ball and could check the tokens against the physical goods delivered.
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Spot the flaw! A clever courier could just break the ball, remove the appropriate tokens,
and reassemble it to match the reduced cargo. To deter this, they took to pressing
matching tokens into the outside of the ball, so that the intermediary could not easily
rebuild it. Some 1000's of yearslater - the breakthrough!! They ceased to put the tokens
in at all, and then some bright spark had the idea of just scratching the marks with a
pointystick. So was born the notion ofwriting.

Counting has gone through much the same pattern. The Romans used a complex set of
hand signals to represent the numbers from 1 up to 100. These were transcribed into the
familiar Roman Numerals,and were used, together with simple tally sticks, for hundreds
of years. In fact decimal notation only drove out the tally-stick from official treasury
records aslate as 1826.
In both these examples,we see an evolution through:

- Rhetorical. Things have names, or individual symbols, The clay tokens were
images of their real counterparts; the Roman handsignals gave the names of
the numbers.

- Syncopated. The symbols are made easier to record; pictograms turn into
stylized groupsoflines.

- Symbolic. The whole thing is clarified into symbols which follow consistent
rules and hencecan be reliably manipulated. So it is with an alphabet (rather
than simplified pictures of sheep), and with the decimalnotation (rather than
with simplified pictures ofRoman hand-signals).

APLis to current algebra what the decimal system was to Roman counting,or a rational
alphabet was to Hieroglyphs.It takes the notation forward from its current synchopated
form to something which is genuinely symbolic. In the past, symbols have crept
gradually into the system (+ - around 1489, = in 1557, |A| in 1841, and « in 1933); APL
is the first attempt to give consistency and coherence to a whole mish-mashof arbitrary
rules.
Neville closed by just re-emphasising those dates! Ifwe get APL accepted in less than 300
years, we have donepretty well!

Reforming Maths Notation
Howard Peelle
Some 300+ colleges and universities are using APL. Only a dozen or so high-schoolsare,
and few (if any) elementary schools. Yet in APL you only need to write the mathematics;
other languagesforce you to carry so much excess baggage. Why is APL taking so long to
become accepted whereit is potentially most useful?
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Someofthe issues are:
- does APL provide you with too much? 60-odd primitives; are they too powerful?

In fact does APL do the maths for you?
- isit too symbolic? There are enough 'math-phobics’ in the world already.
- there are quite a few common ‘bugs’ in learning APL. Sometimes one symbol

(such as iota) is used in two very different ways; does this cause problems?
- weall talk about APL thinking’. Westill don't know whatthis means,or really

how APL changesthe way you think.
- does APL interact badly with the established world of Basic, Pascal ete?

These are things which must be tackled not only by the APL professionals, but by
teachers as wellifwe are to see a real spread ofAPL into elementary education.

Hands on 
This was the fun part of the day! 20+ teachers were grouped around 8 IBM PC's, andlet
loose on I-APL. At the end of the session, the copy of I-APL (complete with full
documentation) wastheirs to keep.

  Peter Petocz explaining a point
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They were helped and supported by 8 willing volunteers, who just about managed to keep
their collective hands off the keyboards for the duration of the session! It was (as usual)
quite hard to credit just how fast the teachers took to the systems, and indeed howlittle of
a barrier the keyboard was. In fact by the end of the morning I was just about convinced
that I-APL have got it right in going for their unique visual mapping, rather than
adopting somevariantofthe 'standard' VS APLlayout.

 
Education Workshop Helpers: Ian Shannon and Rob Hodgkinson standing

We broke for lunch (dragging away reluctant pupils and masters alike) and resumed
with Makato Kikkawa's splendid account of APL in a Japanese high school. Asthis is
documented in the Education VECTOR(page 21), I shall say no more here, except to
record the warm enthusiasm with whichit was received. A further hour's practice passed
quickly, before we returnedto the lecture theatre for Ken Iverson's talk.
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APLin Canadian Schools
Ken Iverson

Ken has been using APL in teaching since his days as a junior faculty member (in
Computer Science) in 1955. He had foundtraditional notation very helpful, but not
adequate; hence the evolution of APL which he used for over 8 yearsbefore it was ever
implemented on a computer.
In particular, the formal description of the IBM/360 (in APL) was a marvellous tool for
teaching, and was indeed used for debugging the real thing! Finally in 1981 Ken was
able to set up ‘a glorious week' with 15 APL terminals and 30 mathsprofessors. He was
already moving away from computer science towards mathematics, and whenhe retired
in 1987 he choseto devote all his time to the use ofAPL in maths andrelated subjects.

 
Ken Iverson with a Visitor to the Education Workshop

In the Province of Ontario, APL was apparently given a head-start when ‘somebody
sneaked it in’ to the standard offering of 5 languages on the schools micro. Are any
schools using it? "Not as far as I could find out". Clearly, easy availability of an APL
system is necessary, but is by no means a sufficient condition for success, APL be
warned!! The distributers of computer equipment are primarily in contact with the
people teaching computers,not the people teaching mathematics.
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For maths teachers, APL provides a coherent approach to teaching maths - not a
concoction of games and puzzles as typically used to teach programming!It prevents the
students escaping from high school thinking that algebrais all about letters, whenit is
really all about names,It is easy to learn - as is any language when you havea native
speakerto help youtry it out! In APL’s case the native speakeris sitting on your desk.
APL also gives you new insights, for example it makes it clear why "0 to the power 0"
should be defined as 1; or why 1 is not a prime. Ken concluded with someclearadvice, in
part as a reaction to the obvious enthusiasm of mostof the 20 teachers present: "Don't go
back andstart teaching APL.Learnit first. Then teachit!"
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APL 88 Opening Plenary Session:
Computingat the University of Sydney

by Warren Julian

Dr Julian generously made the University of Sydney School of Architecture available as
the venuefor mostofthe sessions of APL88. The School of Architecture has one of several
impressive computing laboratories which we saw around the campus and DrJulian set
himself to describe how computing in the University had changed over the 30 years from
the early 1950s mainframecalled SILIACto today's banks of PCs and Macintoshes.
Dr Julian recounted how, in the High and
FarOff Fifties, the then Professor of Physics
raised the $50,000 (estimated) and the
$75,000 (actual) needed to buy the new-
fangled machine from Illinois. The authors
believe thatit is his namethat is now carved
in stone under the eaves of the Physics
School in the august company of Newton,
Einstein and other luminaries.
In 1964 those original, precious 1024 words
were replaced with the help of some Texan
money by a KDF9 and 4096 words and
ALGOL.In due course IBM got a foot in the
door and by 1967 there was a 7040 and
FORTRAN on cards. In the School of
Architecture APL was introduced to
economise on programmers but in the
Computer Science Departmentitis still, as
so often, a novelty with which few students
are involved. Warren Julian

 
Gradually the emphasis within the Schoolof Architectureis shifting towards knowledge
engineering, someofit based on bought-in packages but including APL on Macintoshes.
A great deal of the work donearises out of the modern bureaucratic nightmareof codes
and regulations which constrain all those who wouldbuild in a crowdedcity.
It is interesting that the University is experiencing the same dilemmaas faces many
other computer users who have until recently been content with a time-sharing service
based on a central mainframe. Now that every Department has a bank of microcomputers
whatroleis left for the once mighty machine? Wegather that in Sydney, as elsewhere,
this debate is still active.
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Iterative Scaling of Marks
Peter Petocz

This talk described a consulting job, where APL's matrix features had been used to
advantageto get quick and accurate results. The basic problem is how to compare scores
on different tests when the candidature varies. For example students take examsin 5 out
of 20 topics offered; different subjects attract subjects of differing ability, so you cannot
just standardize the scores to the same mean and S.Devn, and add! How doyou give a fair
score to the minority who take the harder subjects?
Thesolution is a form of inter-subject scaling, using the standardof candidature in each
subject. Each subject is adjusted based on how the students did in all the other subjects (
w. ) until the whole set of marks converges. Typically 40,000 pupils take the N.S.W.
tertiary selection - so it mattersto getit right!
Forthe code and thedetails of the algorithm(it fits neatly on one page) see the APL88
Proceedings Page 263. Typically 3 or 4 iterations settles it (rounding to the nearest
integer helps!) and a ‘pressure test’ such as adding 10% to all marks in a particular
subject has noeffect on thefinal outcome.
Peter's final commentwas that (in a topic which has aroused vehement public debate)it
is nice to see the entire process expressed in a couple of simple APL functions, rather than
in pages of incomprehensible text in the Educational Supplements!
Linda Alvord noted that this would be a wonderfuloneto let the kids looseon... it is
something they really care about! You would certainly get some thoughtful reactions to
its fairness.

APL Applied in Music Theory
by Michael Kassler

The regularities of Western music have not yet been made completely clear. This
presentation described the work in progress by Michael Kassler to convert theories of
tonality proposed by Kollman (1756-1829) and Schenker (1868-1935) into APL. To do
this itis necessary to make the vaguepartsofthe theories precise.
The representation of polyphonic music naturally suits a matrix where the rows are the
parts and the columnsthepassageoftime:all notes in a column sound simultaneously.
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It was fascinating to see how the theories add decorations to a simple phrase. The
examples were shownin beautiful laser-printed music notation: a pity none of them was
played or sung to us.
Would it be possible to establish the APL representation of music as a computer
standard? Arethere any rivals to it?

Life: Nasty Brutish and Short
by E E McDonnell

The man whose life is discussed is John Horton Conway.'Life' is the game withcellular
automata. In APLit is possible to write functionsto calculate the successive generations
very concisely.
Donald McIntyre's version manages to be
both concise and easy to understand. Some
are impenetrable. Only those with some
interesting lesson for us were shown.
Defining globals as 'nasty' and exhaustive
testing of all possibilities as ‘brutish’, the
author worked his way through a series of
shorter and shorter LIFE programs ending
with one only nine tokens long, which is
certainly short (only twelve characters plus
the function name and colon). The globalis
a vectorof nested arrays each three by three.
The point of the exercise was to show the
importance of the new operators in APL. r= .
The nine-token solution uses both ‘cut’ and —7
‘rank’.

 
Eugene McDonnell

The whole waspresented with a dry wit: the audience wasfar from solitary and nothing
about the occasion was poor.
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Symmetries of the Firing Squad Synchronisation Problem
Revealed in a Nested Array.

by J Philip Benkard

The problem is to get a line of automata or
soldiers all to fire synchronously after the
ordertofire is given to a soldier at one end of
the line.
Eachsoldier can only communicate with his
immediate neighbours. Plainly if all are to
fire at once the message must be passed at
least to the other end of the line and back
again.
For example the message one way could be
the count of the position of each
soldier/automaton in the line, which could
be stored by each of them and then used on
receipt of the return message to begin a
count down, one count per message time, to
the firing time. This solution calls for many
message types and rather complex automata
- they mustbe able to count up to the length
of the line amongotherthings.

 

J Philip Benkard
Phil Benkard presented a solution which works on unlimited length lines with twelve-
state automata and a single message type described as a shoulder-tap. There are many
interesting symmetries involved, not least that of the matrix used to determine the next
state of each automaton from its current state and incoming messages. When the matrix
is expressed as a nested array thereis a large saving in space.
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Interactive Simulation Modelling using APL
Tatsuo Aonuma

Prof, Aonumadescribed the use of APL in teaching managementskills, especially in the
use of simulation. He uses APL in 2 ways:first he gives all students 10hrs APL teaching
so that they can do the basicstatistical analysis; then he uses his simulation generatorto
let them play with complex dynamic models without the need for a high level of APL
programmingskill.
Typically a multi-period planning model can be devised, tested and run with only enough
APLskill to define the relationships between the variables in the system. The simulation
generator takes care ofall the hard bits (rather like a spreadsheet, only much more
flexible) such as detecting circularity, and getting the equations in the right order. There
are lots of handy built-in functions to define lagged relationships, exponential growth
andso on,

Networking APLs
Gary Sullivan (on Zeidnerpanel)

Gary described the process of making IBM chips as'a bit like etching a truck from a solid
block ofsteel'. Typically there are some 300 stages in the process, and the same chip is
often competing with itself for the sametool set at different stages. The challenge wasto
cut costs and improve quality; they needed an ‘expert systems’ approachas there was no
well-understood modelof the plant.
The system was described as a ‘proactive embedded’ expert system; it takes the
transaction stream from the plant (some 240,000 transactions per day) and enhances this
to yield a state array of the plant. This can be compared with the plan to locate trouble
spots. The system uses both MVSand VM hosts, and PC's to handle the interaction with
the shopfloor. It has improvedtool throughput by between 20% and 80%.
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Plenary Session: The Past ofAPL

Ken Iverson gave the opening address, explaining that he would not repeat the credits
already given to so many of those who had contributed technically to the developmentof
APL but would try to cover those in other categories such as administrators,secretaries,
organisers, teachers and do-it-yourselfers. The Vector reporter apologises for any names
he missed.
Ken reminded us that when he began working with Adin Falkoff some years before
implementation, APL wasseen as toolfor developing and expressing thoughts.

 
KenIverson, Curtis Jones and Eugene McDonnell

Among the executives and administrators he mentioned A K Watson, who found
resources for the work, John McPherson, who was a vice-president of IBM, and John
Lawrence,the editor of the IBM Systems Journal through whosearticles Larry Breed, R
H Lathwell and Roger Moore were attracted to the project. Among secretaries and
operators Colleen Conway was mentioned. The first conference organiser was Garth
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Foster and the first course organiser was Al Rose wholed on to teachers such as Linda
Alvord. In Europe Reyner Cokeham and Yves Le Borgne, who attended thefirst course
outside IBM which was at NASA,Per Gjerlov, Gustav Tollet and Timo Seppala were
mentioned. Ken ended by quoting Fred Brooks, his co-author of “Automatic Data
Processing", who after spending some time in Australia said that the book "A
Programming Language” was better known here than in the USA.
Neville Holmes then spoke about APL in Australia. He had learned APL in the early 60s
from a Frenchman whohad broughtit back from the SRL. Then the Australian Bureau of
Statistics adopted it for specifications. The Sydney APL Users Group was founded in
1977 and has had as many as 100 members; there's also a Melbourne group. Neville
hoped that APL 88, the Education Workshop and I-APL would makeit possible to get
APLinto usein schools.
Dick Bowman,for the British APL Association, said that the Association had been set up
by Romilly Cocking. It holds six meetings a year and publishes VECTOR- 128 pages -
four times a year. The BAA ran “APL Business Technology 83" at Loughborough, APL
86 at Manchester and will run "APL-Ication" at Canterbury in Autumn88.
Kyosuke Saigusa said that in Japan there
were two groups. One is the APL
Association, founded in 1977, which
publishes an APL Journal, has 120
members and Ken Iverson as Hon.
Chairman; itis rather academic.
The other is the APL Club sponsored by IBM
as part of its marketing program and with
200 companies, mainly users of IBM
machines, as its members. It too has a
magazine, called APL-Club. As IBM seems
to be losing interest in APL, now would be a
good time for the groups to amalgamate and
consolidate their resources.

 
Kyosuke Saigusa

Marilyn Pritchard explained how the rules of the ACM had to be changed, with Alan
Perlis’ help to allow the formation of Sigplan Technical Committee on APL or STAPL.
She asked us to attend the SigAPL plenary later that afternoon if we wanted to know
more aboutits current state; at presentit is losing members atthe rate of 100 a year and
is spending more than its income. It has 1600 members and $30,000 in the bank so
eclipse isn't imminent. Linda Alvord has taken on the job of recruitment and re-
recruitment.
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Marilyn Pritchard Gitte Christensen

Gitte Christensen began APL in 1968 at a summerschool taught by Iverson. By 1973,
Denmark had five APL groups and the highest density of APL use in the world. In 1978
the APL subgroup of the Danish Data Processing Association was formed andit holds
meetings and conferences and will host APL 90 in Copenhagen. The Danish APLers are
working hard to get APL into schools and hope, with I-APL, to succeed. They are greatly
increasing their emphasis on "ground level" APL and on helping people to use APL
better.
Curtis A. Jones said the Bay Area User Group wasformed by the people who ran APL 81
in San Francisco.It has meetings at the Sharpoffices in Palo Alto. Membershipstatistics
are untrustworthy but the group may be growing;it is certainly addingofficers as now
there is a proper committee, whereaslast year there was only Curtis Jones himself.
Eugene McDonnell spoke about the past of the standardisation effort. The original
impetusarose on one of Garth Foster's courses when Clark Wiedmann asked "Whatis the
result of this expression on your system?" In practice, first APL/SV and then VS/APL
were the definition of APL, but it was unacceptable to have a notation defined by the
results from an implementationofit. In 1975 at Pisa an attempt was madeto define APL
in Backus normalform.IBMtriedto produce aninternal standard published at APL 79.
This may have been what sparked off RaymondTisserandto try to get ISO to take over
the IBM standard. Thatattemptroused the other US manufacturers to makegreatefforts
to have the standard set via ANSI. There have been 29 meetings of the committee called
X3; the first 24 or 25 produced the standard whichis soon to be the ISO and for which
Raymond Tisserand, Alex Morrow and Clark Wiedmann were given the outstanding
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achievement award at APL 86. Since then meetings have been doing preliminary work
on a standard for extended APL. The chairman is currently Lee Dickey. Gene is now
Recording Secretary of the ANSIgroup.

SigAPL Plenary Session

Marilyn Pritchard opened the session. SigAPL’sofficers are:
Chairman Marilyn Pritchard
Secretary Garry Helzer
Treasurer Andrew K Dickey

The budget is $45,000 p.a. and last year it was over-spent. The fund balance peaked at
$65,000. Membershipis now declining.
Linda Alvord spoke about halting the decline and asked for help in bringing back old
members whohad allowed their subscriptionsto lapse.
Lee Dickey spoke about Quote-quad. Each year it produces three issues and the
proceedingsofthe conferenceas a fourth. Recenteditorialinitiatives have produced some
"monolithic"issues such as Iverson's Dictionary of APL. Quote-quad needs moreletters-
the ‘year’ contest produced the record responseso far. It also needs a new products editor-
any volunteers? So far 189 algorithms have been published and whenthe total reaches
200 Lee hopes to publish "200 Algorithms from Quote-quad". He ended by asking for
contributions which are acceptable on floppy disk, via bitnet, usenet, csnet, edunet or
you-name-it net or even on paper.
Lynne Shaw spoke about conferences. The next will be a workshop at Syracuse 15-20
August 1988. APL 89 will be in New York in July. IFIP 89 will be in August/September.
APL 90 will be in Copenhagen. Conferencesfor ‘91, '92 and ‘93 are not finally fixed but
‘91 may be in Baltimore and '93 may be in Los Angeles.
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Function Rank
Bob Bernecky

This was for me (ACDS) on- of the most enjoyable, and mostfrustrating, talks at the
whole conference. The ideas Bob described are by no means new,but this was a superbly
coherent exposition of just how you can use the Rank operator to simplify and improve
your code. The examples he gavewereall thingsI felt I could immediately take home and
use.
The frustration arose from the fact that I have no chanceatall to use the Sharp APL
system in my day to day work! OK, I can play with their excellent public domain
PC/APL, but I want this Rank thing, and I want it now!! Why did it make such an
impact? I shall try to summarizeas briefly as I can.
The first major insight was to see that the
principle of scalar extension could quite
easily be applied to functions of higher
natural rank. For example Dominoapplies
naturally to rank-2 arrays;if it is given a
rank-3 array it should simply apply itself to
each rank-2 subarray, and re-assemble
(laminate) the results into a set of planes.
For somefunctions, such as ravel, there is no
natural rank, as it applies equally well to
any array.
Whatthe Rankoperatordoesis to restrict it
to the rank that you want. For example
"ravel at rank-2" on a 2 by 3 by 4 array will
yield a 2 by 12 result. It has ravelled the
rank-2 arrays and re-assembled the result!

 

Bob Bernecky

Of course you can do the same with defined functions. Say you have a simple routine
WCOUNTto count the wordsin a text vector; to count the wordsin each row of a text matrix
you just do "WCOUNTat rank-1"to the array. It does each rank-1 object, and assembles the
resultingscalars into a vectorof results, with one elementperlineof the original matrix.
The thing I really liked aboutall this is that it works without any magic tricks using
enclosed arrays. In other words you canuseit to cut out loops, and generally to simplify
your existing code, operating on your existing data-structures. See the APL88
proceedings on page 39 for a lot more examples.
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Data Base Management with APL2
Stockbridge and Eisner

This talk discussed the transition from a home-grown database to the use of DB2 via
AP127.It was interesting in the way the authors had ‘rediscovered the past’ in finding
that simple arrays (one variable per columnofdata)offered a far lower storage overhead
and a dramatic performance improvement,in the access to DB2data.
They had expended a dealofeffort getting round the SQL restriction that tables are
updated one row at a time. Compared with the power of the SQL ‘Select’ command,the
authors hadfoundit really frustrating to resort to a sequential serial process in the APL
workspace(rather than having AP127 takecareofthe looping internally).
Their solution to reducing the overhead wasto define a separate update table, put the
changes on this, then delete the affected rows from the base table and insert the new
versions at the end. They had defined a detailed 13-step procedure, involving flags to
ensure integrity at all stages, to control this. See APL88, page 314 for all the details.
There conclusion was that it worked, and had saved a lot of CPU cost, but they would
muchrather not have hadto doit!

Application-SQLInteraction
Stephen Deerhake

This paper was concerned with a way for the inexperienced SQL programmerto access
DB2effectively, and hence to isolate SQL from the APL application code, Typically it
allowed APL to get data easily from 5 or 6 tables, fiddle about in the workspace, and
reflect the changes back into the database.
The SQL knowledge needed was limitedto ‘Select...', and the APL2 knowledgeto arrays
of veetors. As with the above paper, the interface handles the update problemsfor you,
and the same commentsapply "Insert and delete are easy.... update is a real pig!”.
Again somelimitations in SQL were apparent;there is no way to get a random selection
of rows withoutfirst retrieving all the keys and then picking the randomly chosen rows
with a second'Select'; there is also no wayto get the first (or last) 10 matchingentries.

The final comment(in answer to a question) was that in a single user system, this all
worked very nicely, but "if you get into a multi-user system things getreal interesting-
fast"

77



VECTOR Vol.4 No.4

Plenary Session: The Present ofAPL

The purposeofthis session wasto bring out
the differences in the various interpreters,
and (more importantly) why t.ey had been
designed that way in the first place. In
generalI felt that the speakers achieved this
aim rather well, and that this was one of the
more successful joint sessions of the
conference.

James Wheeler (STSC and APL*PLUS)

 
STSC's objectives for APL are: James Wheeler

1. To provide a compatible APL system across most popular computing
environments. IBM mainframe (TSO/VM); DEC Vax (VMS/Ultrix);IBM PC;
Mac.

2. To build what the users want. They use ‘focus groups’ and market research to
drive frequent updatesof the system.

3. To supply a computing environment, not just the APL language. This means
decenteditors, file systems and good interfaces to the host machine, These are
provided with quad functions, rather than APs, for speed, reliability, ease of
coding and more readable programs.

They have moved to '2nd generation’ features, but these will not be available under MS
DOSoron the Mac,It is no longer the obsolete NARS experiment,but is now based on the
same axiom system as Dyalog and APL2. They provide similar functions and operators,
as well as the ‘strand’ notation. There are some differences in the detailed syntax of this,
but the long-term plan is for convergence with APL2.

Jim Brown (IBM and APL2)
SomeofIBM's objectives for APL2 were:

- all functions are equal. They can all be applied with operators, even FORTRAN
ones,

- you can assign whatever you canselect.
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- connectivity. You can use APL2 alongside all the other things on the system.
SPF, DB2, FORTRANandsoon.Letslet all the people who like these things
find out about APL!

- portability. SAA does not include APL, however there are experimental PC and
RTversions of APL. Nosign asyetofany interest from system 36/38 users

Jim suggested that the attitude of IBM to APL is continually changing; just at the
moment they have found that APL sells machines. "That is why I'm taking a year in
marketing!”

 
Jim Brown Paul Chapman

Paul Chapman(Himself and I-APL)
I-APL is portable and small; it will run on the sorts of machines youfind all over the
world. The extensions to the ISO standard are minimal, exceptfor direct definition which
is built in to the product. Interfacing to the environmentis kept to a minimumso that I-
APLwill run the same wayon all machines.
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Panel session on "APL Extensionsin Perspective”.
Panel: James Wheeler, Bob Bernecky, Paul Chapman,

Phil Benkard, Martin Gfeller, Eugene McDonnell

David Ziemann wasin the chair and asked each member of the panel to make a
preliminary statement about his objectives for his interpreter and his criteria for
selection of extensions.

 
David Ziemann and James Wheeler

James Wheeler said that the ISO standard was OKfor portable algorithms but not for
portable applications. In order to be able to offer customers portable applications STSC
had written their own internal standard. The extensions STSC had added were mainly to
improve the power andease of use for commercial programmers and the main route that
they had chosen to take for non-structural enhancements was the quad function. The
nested array enhancements were largely compatible with APL2. STSC were moving
towardsfull compatibility with APL2.
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Eugene McDonnell, Martin Gfeller, Philip Benkard and Paul Chapman

Bob Bernecky said that Sharp APL was ISO and ANSI compatible. Extensions to the
notation were to improve its value as a tool of thought, for example the ‘cut’ operator.
Sharp's main effort was put into changes which would bring benefits to their customers.
Some of these were concerned with improvementof performance and with facilities for
measuring performance and making faster ways of doing things accessible. Recent add-
itions have been theline timer and provision for hybrid machine-code/APL functions. A
second area of improvementis in the size of system that can be handled - to someof their
customers a system with a thousand userson line at a time is small! Eugene McDonnell
interpolated that Sharp also wish to include someof the good things from APL2.

 Jim Brown and David Ziemann
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So Jim Brown began by saying that he would like to include some ofthe good things in
Dictionary APL, such as ‘rank’. He spoke about the advantages of using PC
implementations as front-end systems to the mainframe; programming development
could be carried on without causing delays to mainframe work (or being delayed byit).
He spoke of extending the number of uses for which APL2 was seen as a suitable
language. For example there was to be a conference next August on AI and APL at
Syracuse, where he would liketo see usall. There are plenty of places where the current
picture of APL2is not complete andheis also exploring these, for example what would a
nested left argument to 'reshape' do? The other area of possible expansion is arrays of
functions about which there have been several papers at APL conferences.
Paul Chapmansaid that he was the only authorof an ISO conforming APL interpreter
who had used the ISO draft standard as his blueprint. He believed that ILAPL was the
only APL which could pass all the conformance tests. I-APL had to be conforming
because it was intended for use in schools who would find an international standard
product much more acceptable and mightbe reluctant to endorse any particular vendor's
product by adoptingit for educationaluse.
The enhancements to the standard he had
included were therefore few and only those
which were common and very likely to be
agreed as part of the core of the next
standard such as replicate and monadic
gradeofcharacter vectors.
Direct definition was a conforming
enhancement: it replaced what would
otherwise be error messages. It had been
included for its elegance and because so
much educational writing about APL used
it. He had also taken one enhancementout,
after it was working andtested, because it
would have made programs which used it
incompatible with other APLs. Paul Chapman

 
 Phil Benkardsaid ........ your reporter wasso fascinated he forgot to take any notesandit

is now completely forgotten. Let this be a lesson: either issue a written account of what
you say or put in somedull patches in which people can make notes. (Perhaps reporters
should take tape recorders).
Martin Gfeller arrived late because, as he said, the Pacific had taken his glasses and he
had had to get anotherpairat very short notice (half an hour) from anoptician in George
street. In Martin's opinion by the year 2014 we would probably not be using a version of
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APL which was upwards compatible from what we have now. He thought we werea bit
too satisfied with what we have.
Eugene McDonnell spoke about the past achievements and the currentintentions of the
standards group. He listed some of the proposals made to the group to show how much
they had to consider, They had chosen to exclude anything which was not a consistent
extension, not commonly available, not stable or which was machine dependent. The
purposeof the groupis to make programs and programmingskills portable and to extend
the applicability ofAPL.It is, as he said, too much work. The next meeting is at La Hulpe
in Belgium in April 1988.

Some comments from the audience:
Maurice Jordan, implying that APL had fallen so far out of the mainstream that it was
not even used for things it would be goodat, asked "Whyisn't relational database theory
expressed in APL?”He didn't get any answer.
Jim Lueas felt that Maurice was unfair to the extensions of APL. They could do the job
and the reasons they were not used were notrelated to the language standards. He also
asked Bob Bernecky whether'cut’ was complemented by a ‘paste’. Bob replied that it was
and the function was called'raze’.
Ray Polivka mentioned that at Minnowbrook there had been a transfer standard to allow
APLcode to be passed from one machine to another and askedif it wasstill alive. Bob
Bernecky replied that the ISO standard has the extended transfer form as an appendix.
Ray then asked whether all manufacturers would have it, and although not a direct
answer, Eugene wasable to tell him that it was approved in the committee by a vote of
eleven to zero.
Tom Pritchard spoke about simplicity andfelt that this was a desirable aim which some
extensions seemedto rate not highly enough.
Jim Lucas complained that this was too simplistic. English has no case endings,
Rumanian has cases: but which is simpler depends on arguable criteria.
Dave Ziemann had asked the panel members to supply him with questions which they
would have liked to ask if they had been in the audience. He read out the following:
"When are you guys going to standardise quote-quad input and output?"; "What are you
doing to reducestrife between versions of APL?"; "When you consider an enhancement
whatdoes the enhancementhaveto befor you to includeit?".
Both Jim Brown and Eugene McDonnell answeredthe last question; for Jim it had to be
Dynamic and Array;for Eugeneit had to be Parallel and Equipedal.
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Rob Hodgkinson asked whether it was possible to use a common modelling system to
allow each vendorto review other people's extensions, Was there, for example any chance
of placing the Sharp, STSC or IBM development modelsinto a software library?

ShadowsCast by Buildings.
Dr Warren Julian

Professor Julian has a long-standing interest in daylight and artificial lighting. He finds
APLvery suitable for this work - things like multiple reflections work out cleanly. He
has used APL since 1972, introduced it to students as soon as it was available and has
been a memberofthe Sydney APL Users Groupsinceit was established.
He was disappointed that so few people were
interested in specifying their own systems,
The work on shadows grew out of his
keenness do specify new work and his
interest in lighting. The effect of a building
on the microclimate of adjacent land is
complex,
In Sydney there are many new tall
buildings each of which adds a new pattern
of shade. Theeffect at different times of day
and year all may be important when it
comes to planning laws and appeals from
neighbouring landowners. It is worth a lot
off effort negotiating about about exact
position, shape and size to avoid legal
processes.

 

Warren Julian

He reviewed how the system works.It distinguishes the shadowsofinterest in solid from
incidentals which are hatched. He explained the way the printed functions work
together. Since the system uses latitude and longitude, it is not restricted to Australian
use.
The parts of the system which it was hardest to get working were those concerned with
Macintosh facilities. The APL is complex but it is logical and consistent, lends itself
easily to correction and gives good clues about what is wrong. Getting the Macintosh
tricks to work robustly ought to have been easier but lacked these advantages.
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Crystallography
Donald MacIntyre

Fortunately, the organisers of APL 88 had hadtheforesight to set a videotape running
for this entire session. I hope we can successfully transcribe enoughofit to make sense in
a future VECTOR;otherwise we shall just have to twist Don MacIntyre's arm until he
lets us have a written copy!
In essence, this was a marvellous paper, and was superbly delivered with the aid of
numerous props (mostly assembled out of ping-pong balls). His use of APL to express
many of the fundamentals of crytallography was wonderful to see. Just to give you a
flavour:

ifyou makean 8-rowtriangle out of ping-pongballs
then the numberin each row is +\8p1;

if this is the planeofa close-packed tetrahedron
then there are +\+\891 balls in each successive plane;

if you make a crystalout of successive tetrahedra,
then there are +\+\+\8p1 balls in each tetrahedron!

Thetapeof this talk is available from the APL 88 committee for the cost of copying and
postage; otherwise we shall do our best to give a much fuller account in VECTOR5.2.
Watchthis space.
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Notes on the Exhibition

This was very much a home-grownaffair. The IBM and STSC stands were the main
vendor represention, while C.A, Read Associates and Lois Hill (Interactive Barchart
Scheduling) were available to demonstrate their APL software packages.
From the general APL community point of
view, the two most interesting stands were
placed handily opposite one another: IBM
running APL2/PC on a PS/2 Model-60;
STSC running APL*PLUS/386 on a PS/2
Model-80,
The IBM offering may neversee the light of
day as a commercial product, so this was a
fascinating chance to get in and ‘have a go’,
STSC on the the hand are committed to a
mid-88 launch of the 386 product, so this
was really a preview, rather than a once ina
lifetime opportunity. David Selby with Paul Chapman

 

The thing that was amazing everyone about the IBM offering (including the authorof I-
APLpictured above!) was how on earth you get a complete APL2 interpreter into roughly
the same space as APL*PLUS/PC.Thefirst thing I tried in a clear workspace was OWA;
sure enough back it came with 397136, so far so good! The basic interpreter speed (FN
1000 = 13 sec) was very comparable with other APLs on similar hardware; the DAV
looked pretty ASCII (although I noticed that manyof the line-drawing characters had
been reused for APL symbols); the session manager was very mainframe-ish (no type-
ahead and a tendencyto say ‘INPUT’ whileit wasstill running).
Somebits ofAPL2 were missing, such as stranded assignment.It was also possible to do
some rather odd things like 'D10+'A' 'B' 'C''; after much persistent trying David
Ziemannfinally managedto crash it with a depth-4219 enclosure of ,1. I don’t think this
represents a serious problem in reallife! In summary,this had all the makings ofa really
good APL2 for small machines. If IBM choose to market it I'm sure a lots of mainframe
APL2sites will take it on as a development/training environment, and possible as a
seriousapplication delivery vehicle.
APL*PLUS/386is a full implementation of the STSC mainframe APL product,with all
the PC enhancements included. As its name implies,it is specific to the 80386 chip and
uses the full memory addressing capability available. Typically you would run in
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workspaces of 2 - 4 Mbytes. Upward compatibility from APL*PLUS/PC waspromised,
although most of the DPOKE commandswere not implemented in the version on display.
There is very little I can say about this APL, except that it worked, and worked
remarkable fast. FN 10000 ran in 27 sec (note the extra zero!) and floating point
appeared to approach mainframe speeds. I can think of few mainframe applications
which would not transfer to this environment and show a marked increase in overall
execution speed. In particular it re-inforces my view (VECTOR 4.3 page 43) that the
‘virtual workspace’ of APL*PLUS/PC Vn7is a temporary aberration, and that the 386
implementationis the real way forward.

Closing Plenary: A Commentary on APL Development
Ken Iverson

As Ken's paper was not included in the APL 88 Proceedings, we have asked his
permission to print it in full in VECTOR;I am delighted to say that he has agreedto let
us do this, with the agreementofthe editor of Quote-quad whoclearly hadfirst refusal on
all APL 88related material. This way, you will have a chanceto see the complete text as
Ken wrote it; so there would belittle point in filling up this VECTOR with extensive
notes on what we think hesaid!
The main topics covered were: the proposed 'Yoke' operator, which produces the
conjunction of two functions, and its use in expressing the common set manipulations;
function arrays; the use of the ‘box' function as a universal scalar encoding.

Closing Remarks: The Future ofAPL
Anthony Camacho

Most children are prone to asking their parents questions like "What are you doing,
Daddy?"; maybe there is some significance in the fact that in the Camacho household the
question was more often phrased "Daddy, what are you trying to do?!". Anyway,let's look
at someofthe things the APL community mightbetrying to do:

- recover old members. Obviously a valid activity, but a purely short-term aim.
- recruit new members among APLers. Anothervalid aim, but surely we wouldn't

be happyevenifwe achieved 100% success.
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- try to get the computing community to use more APL and less FORTRAN,PL/1
and the rest. Unfortunately we aren't going to get the DP departmentto replace
COBOL,which from their point of view probably does a better job anyway. (At
this point there was a vigorous interjection from the audience - Joey Tuttle -
along thelines of "Stop apologising for APL!")

- increase the numberof people using APL. What we need is people aged 20 who
already have 10 years APL experience! There is only one way to do this; get APL
widely used in education.

Ifyou start by regarding APL primarily as a Programming language,then thefact that it
also happensto be a notation gives youvery little. On the other handifyou regarditfirst
as a notation, then it is quite extroadinary. How manyother notations have been used by
so many people in the lifetime of their author? APL has one quite overpowering
advantage- it can be executed directly on a computer!
Here then is one final thing the APL community might try to do - set about replacing
conventional maths notation. When the 'Ant and Bee’ books in the Infant schools have
APL in them,wewill have succeeded.

Postscript

At the final plenary session Neville Holmes paid tribute to the great efforts of Rob
Hodgkinson, John Searle and Chris Craddock who had made APL 88 such a success, The
audience obviously agreed. As the applause was dying down, Dave Weintraub remarked
in a loud voice that he didn't think that Neville had been properly thanked yet.
Applause began, and went on and on as gradually the audience got to its feet to give
Neville a spontaneous standingovation. It was a good way to end.
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TECHNICAL SECTION

This section of VECTORis aimedprincipally at those of our readers who already know
APL.It will contain itemsto interest people with differing degreesoffluency in APL.
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Prize Competition: Rules
Entries must be in legible English or APL as appropriate and should preferably be
machine produced.
Entrants must declare the type of computer and the version and releaselevel of the APL
interpreter on which any functions were written.
The date and the entrant's full name and address must appearon each sheetof the entry.
Entries should be physically separate from other contributions such as letters, and
should be clearly marked “Competition Entry".
All submissions should be sent to the Editor.
Membersof the B.A.A. committee,activities working group or journal working group are
ineligible.
DOSformat diskettes containing APL*PLUS, IBM or SHARP APL workspaces are
acceptable; diskettes will be returned.
Unless otherwise stated, entrants should submit only one entry. We encourage
submission of alternative approaches, but the entrants mustindicate clearly which one
answeris the entry in the competition.
Non-membersof the B.A.A. are encouraged to enter the competition, If they should win,
thenpartof their prize will comprise free B.AA.A. membershipfor the current year.
Late competition entries may be acceptedifthe competition has not yet been judged.
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Prize Competition:
Missionaries and Cannibals

by Anne Wilson

Several years ago we entertained a visiting minister who had been a missionary in
Papua New Guinea. Amongstthetales he told were onesof talking to old men who had
been aware of their elders eating missionaries. The solutions to this problem are
dedicated to him.
The scenario is familiar. There is a party of cannibals and missionaries travelling from
onevillage to the next, The missionaries are safe so long as they are not outnumbered by
the cannibals. Luckily there are equal numbersofcannibals and missionaries!
Between the twovillages are several rivers which the party crosses by raft, These rafts
are made by the cannibals, and their size dependsonthe trees in the surroundingjungle.
As the rafts can not usually accommodateall the people in one crossing the missionaries
have to work out how manyto send across on each journeyof the raft. They obviously
want to keep the numberofjourneys to a minimum because they are anxious to reach the
nextvillage quickly.
Whatthe missionaries need is an APL program whichwill take as input the number of
missionaries and cannibals, and the size of the raft. It will return a 2 column matrix
showing the numberof missionaries and of cannibals on the raft for each journey, At no
place must the numberof cannibals be greater than the numberof missionaries, neither
on the bankor on theraft.
The program will be of the form:-

RAFT number-of-people, raft-size
where the number-of-people is the numberof missionaries, and the numberof cannibals
(as they are the same).

RAFT 2,3
missionaries cannibals1 11 0

2 1
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Technical Correspondence

Direct Definition

From: John Sullivan 16th Feb 1988
Direct definition seems to me an admirable vehicle for displaying algorithms in APL
(which may be why conference papers use it so much), but as everybody who has ever
written an application knows, applications contain far more than just algorithms. For
instance, any function that operates on supplied data should containall of the following
three items:

1. Documentation (comments)
2. Data validation
3, Algorithm

and unless some convoluted logicis usedit is pretty difficult to fit data validation and the
algorithm into a one-line function. Add to this the need to keep function lines short
(everybody in the BAA is exhorting meto do this these days!) and you are in trouble. And
if you can’t see the need for data validation, try executing FACTORIAL 2.5 using the
function on p.100 of Vol 4 No 3. You cannot assume that the users are going to get the
data right every time, and so you haveto provide codingto deal with data errors,
Anthony Camacho's MAT (Vol 4 No 3 p.100) provides a good exampleofdirect definition
usedto excess. This functionis really only a utility, yet it consists offive directly- defined
functions, some of which seem to do excess work for no good reason (see below for my
version of MAT). Multiply that by the numberofother functions you need to get even a
simple application working (even if you can use someofthe ‘subroutines’ more than once)
and you will easily get 200 or more functions in your workspace. I well remember the
reaction from the audience at the Royal Over-Seas League whentheslide displayed on
p.62 of Vol 4 No 3 was shown.It seems to me that we are beingtold to do two conflicting
things here: reduce the numberofnames in the workspace in order to make maintenance
ete, easy; and increase the numberof namesin the workspacefor the sake of using direct
definition.
I'm sure most of our members have workspacesofutilities, mainly because most APLers
come packaged with at least one. As an exampleoftheseutilities look at Vol 3 No 4
pp.127-8 {1]. Would anybody even consider converting theseto direct definition (or using
direct definition for them in the first place)? I wouldn't: I've got too much work to do.
Having said that, I'm sure there are occasions where a good set of directly-defined
functions could come in handy: for example,a suite of data-verification functions on the
lines of those shown at APL86 by Alan Graham.
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All of this direct definition mullarkey reminds meof an article I read some years ago [2]
which attempted to give the reader an introduction to LISP. I know that some people are
trying to write Al applications in APL, but that is no reason for writing APL in the style
of LISP.
Asfor writing MAT in an elegant way, here is my four penn’orth.

1. Get the right algorithm. Repeated screen input needs a (expletive-deleted) loop,
but you shouldn't do ANY processing inside the loop.

2. You've got a workspaceofutilities, so use them. The utility for converting a
segmentedstring (delimited vector) into a matrix is so well known it needs no
introduction. It comes in a variety of flavours, and the one I am using here
(ROWNAMES)appears in the standard APL ‘textbook'{3]. This function has a
left argumentthat defines the rowlength of the final matrix (use the null vector
for a default), which can be used to make MAT monadic.

This example uses direct definition as far as it goes because that is the reason for its
existence.

MAT: w ROWNAMES GETSCR ''
GETSCR: GETSCR wo DAV(OIO],V : O=pVel : w

Again, this suffers from the lack of a data validation routine (try MAT 2.5) butthis could
be overcome by making MATpseudo-niladic and replacing © by(20). More elegant than
Anthony's code? Maybe, but in a production environment whocares about elegance? This
codeis ‘better’ than Anthony's because it removes all but the barest essentials from the
loop (recursion is looping with the mechanism changed to confuse the innocent!), butit’s
probably not the best that could be written. The question remains,is it worth it? Why
waste half a week being ever-so-clever when you can get the results in half an hour using
other methods?
To sum up:direct definition is a useful addition to the tools of the APL programmer, but
it is not the be-all-and-end-all. An excessive desire to see everything coded via direct
definition can lead to a waste oftime and effort.

References
1. David Piper, ‘Using Name Association for Data Transfer’, VECTOR Vol 3 No 4.
2. Douglas Hofstadter, 'Metamagical Themas', Scientific American Vol 248 No 2

(February 1983) p.14.
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3. Leonard Gilman & Allen J Rose 'APL, an Interactive Approach’, John Wiley &
Sons,3rd. edition, 1984.
Yoursfaithfully,

John Sullivan
Research Manager,IT Systems & Library Support
MarketIntelligence Dept, Business DevelopmentDiv.
National Westminster Bank
LONDON EC3V 3NN

APL 88 Code Quality

From: David Piper 15 March 1988
Thave just been reading the proceedings of the APL88 conference and have been made
extremely angry at the quality of some of the published code. In today’s systems
development environment, when conpliance to standards and quality of code is given the
highestpriority, how can the APL community ever hope to be taken seriously when it
publishes such appalling code examples?
Superficially it is reasonable to argue that there are no standards in the APL world;
there are, however, widely agreed guidelines for writing APL. The following are just a
few that are broken:

- Widespreaduseofglobal variables
- Use ofexecute (even worse with TF’)
- Pepper-wise use ofEACH
- Non-useofarguments and explicit results
- Lack of comments(especially descriptive comments)
- Gluingoflines ofcode

Thescale of these violations is indicated by the following example, analysing the code of
a single operator:

- 10 uses ofexecute (6 with 'IF’)
- 2 occurrencesofoutput suppression, using

+Opexpression

- 4 occurencesof line gluing by strand notation, using
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+0 expression

- 2 global variables
Or again, in a single function:

- 20 lines ofcode
- 13 global variables set
- 38 uses of each (up to 12 in a line, 4 together)
-No arguments
- No explicit result

Two majorproblemsarise from the publication of such bad code.Firstly, the perception of
APL as a ‘gauche’ language is perpetuated amongst those on the fringes of the APL
community who perhaps disapprove of it anyway. Secondly, and I believe more
importantly, it encourages new users of APL to adopt the samehabits, thinking them to
be acceptable practices.
As a solution, I would like to suggest that papers submitted for publication in journals
and at conferences are scrutinised more closely, with equal weight (or even more weight)
being given to the quality of the code and the content. In order to make the authors work
easier, a set of general coding guidelines coul be published. This would allow the
assessment of code to be automated, papers violating the acceptable metrics being
rejected. Even more helpful would be a report sent to each author (even of accepted
papers) showing badpoints in their code.
I wouldlike to stress that not all was bad in the APL88 proceedings. Manyof the papers
and much of the code was of a high standard. Some even presented hope for a more
professional APL methodology. Notable here was the paper by Bob Bykerk describing the
developmenttoolbox developed for use within the ECC.
In future,let's have moreof the high quality code andless (preferably none)of the bad.

Yours faithfully,

D.B.Piper
41, Sandown Drive
Rainham
Kent ME8 9DT.
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In Defense of Dyalog

From: lain Hayward 31st March 1988
Concerning your review of Dyalog APL on the IBM 6150 in VECTOR 4.2, I feel it
necessary to put the record straight for the benefit of prospective users of Dyalog APL,if
not just outof fairness to the suppliers.
Myattention wasfirst drawn to this article by an indignant colleague who took exception
to your description of the ‘vi’ editor. Now, I wouldn't argue with that because you were
expressing an opinion based on limited experience of Unix, however further reading did
provoke me.
Firstly, you complained about the excess of system functions - how can you say that! It
seems to me that Dyadic have kept these to a minimum,preferring instead to allow you
to make your own,either by executing a Unix command from within APL,or else by
writing an auxiliary processor (just how much time it takes to write an AP is another
story). If you had taken the trouble to get to know the ones that they have supplied you
might have realised how valuable they are, For example have you thought how useful
the ONR (nested representation) would be when writing a documentation system? As for
Ove, it was the first function I had to write when I took delivery of MicroAPL’'s
APL,68000,just to be able to produce a satisfactory listing of functions on the printer.
Secondly, you complain that the ‘external variables' facility only serves to clutter the
documentation, and imply that the conventional component file system is quite
adequate.I for one think that the conventional componentfile system is the pits! Dyalog
APL lets you use realfiles, ones which other systems can read and write to. Overall
Dyalog APL's facilities for transferring data to and from the outside world are superb and
unparalleled. APL will never be widely accepted withoutthis capability.
The impression I get is that you didn't have time to get to know this product and that you
reacted in the way that many a beginner does when faced with a new, large, and
complicated system - complain thatit is too different andcriticize the manual.

Yoursfaithfully
lain Hayward
9 rue de Clairefontaine
1841 Luxembourg
Grand Duchy ofLuxembourg
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In defenceofVIA...

From:Bob Bykerk 30th March 1988
DearSir,
Referring to Dr Peter Branson's letter in VECTOR4.2; to remove all the duplicated rows
from a matrix, he should try the following:

(154 /Ra SRR) AR

Adrian Smith's review of Dyalog APL wasinteresting, but I think it is unfair to print
scathing criticism of a feature of a product that the author admits to having little
experience with (i.e. the VIA editor).
Isuggest that he takes a little more timeto learn a product before he criticizes it. Thereis
one thing that can bestated: the VIA editoris a different approachto editing, and can be
AT FIRSTdifficult to master, especially after using other editors such as )XEDIT, SPF
and OE017. However, after the short initial learning time, this editor can be very
powerful indeed, and certainly becomes intuitive. It is only a shame that there are not
more features of the Unix 'vi' editor available.

Yourssincerely
Bob Bykerk
55, Rue Charles Arendt
Luxembourg

Editor's note:
sorry vial It bit me rather badly, to the tune of around 15 minutes lost work,quite early
on. I'm afraid I never forgaveit sufficiently to have a really serious go. In fact with the
Dyalog session manager V is really quite adequate, much more so than on most other
systems.
Istand by my comment that you don't need three different ways to convert functions to
characters. If you have OCR you can easily program [ve and ONR and so on! APL used to
be all about orthogonality; it upsets me to see such a high degree of overlap between
supplied functions.
Maybe I'm Justgetting old and crabby! MaybeI'm just upset that no-one will give mea
Unix box to play with? Please keep the letters coming - anything except direct abuse gets
published,honest.
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From Dyadic Systems...

From:Peter Donnelly 11th April 1988
Thank you for your interesting review of Dyalog APL in VECTOR 4.2. I would like to
makeone or two commentsaboutthe article, which your readers mightfind informative.

1. Dyadic chose Unix becauseit offered portability, speed, multi-user support and
unlimited memory. Just the things for an effective APL environment. I agree
with you that there is resistance to Unix, but there is always resistance to
change, particularly when so many vested interests are involved. Today,
virtually all of the major hardware developments in computing (RISC, parallel
architecture, vector-processors) are Unix based. In my opinion, DP managers
who choose to ignore Unix are paying through the nose for their MIPS!
Yes, DEC may continueto ‘lock users in' with VMS,but Hewlett-Packard, NCR
and Unisys are firmly committed to Unix, as is IBM. IBM recently claimed that
it spends as muchtimeon its Unix product AIX, as on anyotherof its operating
systems, and underlined its long-term Unix strategy with the announcementof
the 'AIX Family Definition' in parallel with SAA.

2. You certainly don't like out editor, do you! Rightly or wrongly, Dyadic decided
to emulate the standard Unixeditor 'vi'. This has the advantage that users only
have to learn one set of editor commands; not one set for APL and another for
the rest of the system. I agree that ‘vi' can be difficult at first, but like many
other powerfultools (e.g. APL?) it more than repaysthe effort of learning. Lots
of our users swearby at.

3. Wetoo can provide instantaneous screen response. Dyalog APL/386 on an IBM
PS/2 Model-80 or a Compaq-386is every bit as fast as APL*PLUS/PC in terms
of screen handling. The particular screens you used in your evaluation are also
instantaneous when used in full-screen or graphics mode. They are however
comparatively slow at serolling. I expect that this was your problem.

4, I have to disagree with you about the error trapping. Having used many
different versions of APL I am convinced that Dyalog APL's error trapping is
more powerful and easier to use than any other I have encountered.
For example OTRAP*9 'E’ '+ERR!
means that if a DOMAIN ERRORoccurs in my function, the program will
branch to ERR. Surely that's simple enough!
IfIsay OTRAP+O "Ct '>ERR?
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10.

it meansthatif any error occurs in a function called by this one, the stack will
be ‘cut back’ automatically to here before executing the branch.
Using these two cases in combination, you can quite simply set up very
comprehensive error handling, without having to resort to complex lexical
analysis of ODM,
Dyalog APL also has OSIGNAL, which is very similar to JERROR, but that’s all
that’s needed for error-handling. Thereis no heapofobscure DFNS.

. We introduced ONR because a vector of text vectors is so much easier to handle
than either a matrix or a line-list. We retained OCR and (Ive for compatibility
with the ISO standard, and with other APLs.

. Really Adrian, there are only 54 system functions, variables and constants in
Dyalog APL (including 20 for the componentfile system) compared with 144 (a
gross) in APL*PLUS/PC.I don’t think it is Dyadic who should be accused of
taking the IK ITCHENS INK approach!

. Yes, you're partly right about modified assignment. Everyone who uses Dyalog
APL (including myself) falls over the same thing,i.e. that the ‘pass through’
values of modified assignment is the thing on the right, not the result of the
assignment. The problem is that what is theoretically correct is (initially at
least) intuitively wrong. Incidentally, we were not the first to implement this
feature; Burroughs APL hadit too.
You will be please to know that since your evaluation, we have enhanced our
graphics APs to take full advantage of nested arrays. Basically, the output
functions now accept nested arguments so you can draw more than oneobject at
a time. This means that you can avoid writing loops, so your graphics
applications run faster. The most complex of the demo charts youtried is now
caleulated and displayed in under 3 seconds.
Tam glad you liked our interface to Oracle. This seems to be very popular with
users. As you noted, you can improve on the standard database management
facilities by writing your own tools in APL. Several of our users have already
done so, and one customerhas even built a fully relational IC1 look-alike.

Finally, a note on performance. The IBM 6150 Model 20 you were using was superseded
last year by the model 125. This is 2 - 4 times faster than the old model, and outperforms
the Sun 3/140.

Yours sincerely
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Peter Donnelly
Operations Manager, Dyadic Systems Ltd
Park House, The HighStreet,
Alton, Hampshire GU34 1EN

Dyalog APL on the IBM 6151: A Reply

From:Allan Prys-Williams 8th April 1988
As someone whohas been using this system in workstation mode for eighteen months
now, perhaps I could be allowed to expand on Adrian Smith's review in Vector 4.2.
Obviously, my view is coloured by my comingto this system from mainframerather than
PC use, but I thought that his review was unfairlycritical in some ways, while missing
one or two actual problems.

Unix
Obviously, any system that gives real flexibility to the user is going to frighten DP
managers, but the AIX implementation is already based on a hierarchyof users.

- The superuser can do anything, but no-one logs in as superuser except for
specific purposes.It is too dangerous evenfor the administrator to use routinely.

- The system group can do many things that are fairly dangerous, such as
altering the status of printers. On my system, I normally work within this
group. On a DP-manager-friendly system, most commands would be moved to
havethis restriction, and only the managers would belongtoit.

- Ordinary users only need a very small set of commands, especially if their
profile causes them to wake up in APL. On my system I have a ‘demo’ user
configured so that colleagues can try things out without causing any damage.

T have to say that every time I find myself on e.g. a DEC mainframeI can't wait to get
back to UNIX. Only, don't let yourself get posted as the superuser of any UNIX system
that doesn't have explicit superuser's manuals. UNIX provides a friendly environment
for ordinary users by loading all the awkward bits onto the superuser, which can be
terrifying. The IBM6150/1 has good manuals,but the Cadmus I was on before had not.

Editors
The'vi' editor is pretty horrible, but the really good full-screen editor and file manager
provided within AIX - '[Ned’- is not compatible with APL asit uses the 'alt' key to control
editing functions. Indeed,if you start this up after running APLfrom theconsole,it won't
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workat all, In practice, I have found that using the full-screen cut and paste functions in
the session manager, combined with the del-editor, is excellent for generating new
functions, as you can test code in bits and then capture it into the function. Vi works
rather well for documenting things and going through changing namesof variables and
thingslike that, so one ends up using both. Many of the session-managing keys work
within vi, though the manual omits to say so. At least I have been able to give up using
things like '///4 A' and other del-incantations,

The APL
External variables are marvellous. Of course, they are only high-class componentfiles
(as you find out if the system goes down at the wrong moment) but they have the
tremendousvirtue of transparency. For database work, I can develop the system using
just basic APL and then convert any variables that are going to be changing, into
external variables of the same name. These are then sharable; backed up independently;
enable me to keep the workspace absolutely fixed; and I don't need to know where
(exactly) everything is. It is also, in emergency, trivial to bring them back into the
workspace as standard variables (a single left-arrow does it) when they can be hacked
around ad. lib,
The OKITCHENSINK commentis really an attack on the documentation. The different
waysof representing a function all do non-trivially different things, but you have to work
out the crucial differences for yourself. Personally, I find that the presence of minority-
interest goodies makes it much easier to get help from Dyadic over the phone at the
practically importantlevel of things like interfacing with Unixfiles or printers.

Windows
In workstation mode,it is practical to have separate full-screen windows open on several
different jobs (the operating system for when something goes wrong; the APL under
development;the editor for writing it up; a routine data-handling job that hasto be done
at the same time) andflip between them. This makes it practical to document what you
are doing as you doit, instead of as an afterthought. Not only does this savea lot of hassle
near deadlines, but you get new insights by trying to explain to an unknown reader what
you are up to, and thenjust flip back to the APL windowto try them out. The INed editor
allows windows into 3 or4 files at once with text capture from oneto another..
Conversely,it is most desirable to run APL in a window,not the main screen, so that you
haven't disabled the alt-keys when you run your next Unix application. You can even
run APLinside the mouse-driven Usability Services shell, though I find point-and-grunt
systems dreadfully slow.
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Personally, 1 have only noticed delayed response when the machineis definitely busy
elsewhere (multi-tasking plus a virtual system means that you can run monstrous
background jobs while thinking what to do next). Thisis a function of a single chip doing
many jobs, and as the 386 machines come in even PC usersare goingto have to get used
te it. Certainly the Prefect full-screen I/O utilities run with exemplaryefficiency, with
the only delays being caused by heavy data-crunching.

But...
There are quite a few I/O problems. While direct communication with the Proprinter is
exemplary for sending character arrays, capturing APL session output is hairy. If you
split the output to a monitorfile (the standard Unix technique) the result doesn't have
carriage returns at the end of lines and tends to print continuously across the page.
Personally I use monitored material inside files sent to the 'mm' word-processing
package, which gives full pagination and scope to comment, as well as eliminating
unprintable characters and adding CRs, butthis is the sort of elaboration that gets Unix
buffs a bad name.
Similarly, the console doesn't act as an APL terminalat all. If you view a file with APL
characters, they aren’t translated. So ifyou have a monitorfile going,all you get is ASCH
on the screen and no session-manager. A terminal emulator is supposed to be on the way,
but it will be just my luck if it works splendidly with the VT100 emulator, but not with
basic paging through file.

Summing Up
My unimproved workstation is vastly better than the University’s new Pyramid
mainframe with umpteen MIPS (and noslower, in reallife) and I will fight anybody to
keep it, but someofits idiosyncrasies seem to demand a dedicated user. However, this
also applies to every PC I've ever observed.

Allan Prys-Williams
Department of ManagementScience andStatistics
University ofWales
Swansea,
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Dissembling
by Allan Gay

If, like me, you find some of the APL examples in Vector tough going, you might enjoy
this account of what happens when high-level APL meets a low-level Assembly
Language.
There's no doubt that there's a slightly loony flavourto the application described. Please
bear in mind that it was thrown together in less than an hour,used briefly and, having
served its purpose,jettisoned unceremoniously.
Recently, I had occasion to write some System/370 Assembler. A client required a routine
to convert IBM mainframe TOD clock values embedded in accounting records to
somethingprintable.
The TOD- or timeof day- clock is simply a 64-bit counter, the bits being numbered from
0 on theleft to 63 on the right. The clock steps at a rate equivalent to incrementingbit 51
once per microsecond. A zero value correspondsto 00:00 hours GMT on JanuaryIst 1900.
The clock will wrap roundto zero again after approximately 143 years. Cometo think of
it, there's probably a Vector competition in there somewhere.
Tused MSDOSEdit on my Olivetti M21 to prepare the System/370 Assembler program
statements.I knew the client had an IRMA card,so I'd be able to pumpthecode through
to his IBM mainframefrom a diskette. The trouble was that I couldn't run a System/370
assembly on the 8086-based Olivetti to verify statement syntax and I couldn't test the
program either,
Ihad APL*Plus PC Release 6.2 and,at first, I toyed with the idea of programming the
algorithm in APL. Cogitation revealed that this would prove almost nothing. The APL
code would be at such a high level that it would have little in common with the
Assembler solution. It was evident that the real issue was the detailed mechanicsof the
Assembler program; wouldI, for example, accidentally overwrite a register value which I
needed later? Besides, APL*Plus PC already provides the FTIMEREPfunction for date
conversion. Writing another FTIMEREPwould prove nothing.
FTIMEREPwould, however, be useful for checking results. Admittedly, the TOD clock
value is not in microseconds but I could get my routine in syne with FTIMEREP by
inserting a 12-bit register shift in the real Assembler code after I'd verified it. What's
more, APL*Plus PC's WSTS quad function would be a useful sourceof testdata since it
yields the workspace timestampin microseconds.
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The next idea was that I code a simulation of the System/370 Assembler in APL to
produce somefake object code. I could then write somesort of executor to gallop through
this invoking APL functions which simulated individual System/370 instructions such
as Divide, Load Address and what-have-you.
That would have been fun but I feared the disapproval of my more favoured colleagues
who have hadthe benefit of C&D's System Design Course. There would have been some
dreadfully infra dig module couplings in such a system.If I were not to be debagged by a
screaming hordeof outraged purists 1 would have to be very circumspect. For Heaven's
sake don't tell them I thoughtofdoing such a thing.
The fact that the Assembler manualruns to over 400 pages had absolutely nothingto do
with mydecision to abandonthis idea. For the time being.
In the end, of course, I cheated. I wrote a function to simulate the System/370 Divide
instruction and transliterated the relevant Assembler statements into a crude APL
function which called it. Another function was then placed atop thelot to exercise the
code, convert the resulting date via a utility function which I already had to hand, and
report the converted date and the timestamp.
To simulate System/370registers, I just used APL integer variables, Because I was going
to throw the workspace away after use, I didn't bother to localise them. If I needed a
scalar,I'd just wang a vectorinto line without bothering why it was a vector in the first
place.
When I ran the DATETEST function, to my infinite gratification, I got an incorrect
result, It turned out that, although the Assembler code correctly implemented the
algorithm,the algorithm wasfaulty. Without going into the humiliating details, I'll just
confess that I had failed to distinguish between cardinal and ordinal numbers. There's
probably another Vector competition in that, too.
Finally, we come to the APL codeitself. When I reviewed it today, I formed the view that
code of such surpassing rambunctiousness should not be permitted to foul the august
pages of Vector. For this reason, I'd have preferred to leave it as an exercise for the
reader. On the other hand, bad code can have a heartening effect. It gives courage to
beginners and makesexpertssplit their sides.
The System/370 Assembler code hasyet to be tested on a mainframe, so don't accept the
extract below unreservedly. Here goes, and don't say I didn't warnyou...
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DATETEST OWSTS a
020CT87 14 5 25.800000

FTIMEREP OWSTS a
1987 10 2 14 5 25 800

Vv ReDATETEST MS;AQ;010
£1) gro¢l1 a
[2} SQ¢MSCONV MS A

Vol.4 No.4

SAMPLE EXECUTION OF THE APL SIMULATION.
A CROSSCHECK ON THE RESULTS.

USE ORIGIN-1 IN ALL FUNCTIONS.
RUN THE SIMULATED CONVERTER.(31 AQe 245 1000 1000 140 a GET YEAR & DAY AS ‘YYDDD' TEXT.[4] ReUTTSVC aQ a

(S53) a CONVERT 'YYDDD’ TO 'DDMMMYY’.
APPEND TIME OF DAY TO RESULT.[é6} ReR,' ',(® 60 60 60 T(1L0}—R9),'.', SRI1v

Vv R¢MSCONV MS
C1] A MICROSECONDS CONVERTOR - SIMULATED SYSTEM/370 ASSEMBLY LANGUAGE.£2] a
C3] R7¢MS A
[4} D 6,1000000 a
[s] R11¢R6 A
tél a
{71 D 6,86400 A
C8] R7¢R7-365 a
[9] ROCRG A
{10} R7¢R7+1 4
{llla
(12] D6,1461 a
£131] R10¢4xR7 a
Ci4j a
C15] R7¢R6E aA
C16] D 6,365 a
C171 a
£18] R10¢R10+R7+1900+1 aA
Cisia
[20] ReR10,R6

v

Vv D NN;REG;BY;EVEN;0DD
£11 REG¢1TNN[2] BY¢11NN
(32 a
T4] aA SIMULATE SYSTEM/370(51 A ('REG’ IS EVEN-REGIS'(él a
C7] EVEN¢'R’,SREG A
£8] ODD¢’R’ ,SREG+1 A
[9] #EVEN,'¢’,ODD a
(101 a
£11] EVEN, '¢BYI’,EVEN 9
[12] 2ODD,’¢L’,ODD,'+BY' aAv

MICROSECONDS IN.
R7*ELAPSED SECONDS. R6¢MICROSECONDS OVER.R11¢MICROSECONDS OVER.
R7¢ELAPSED DAYS. R6¢SECONDS OVER.
(FOR 1900).
RS¢SECONDS OVER.
CHANGE ELAPSED DAYS TO DAY NUMBER.
R7¢ELAPSED QUADYEARS. R6¢DAYS OVER.RLIOCELAPSED YEARS IN THE QUADYEARS.
R7 IS DAYS OVER (A PART-QUADYEAR).R7¢YEARS OVER. R6¢DAYS OVER.
RIOCFINAL ADJUSTED YEAR NUMBER
(+1900 FOR ID. +1 CONVERTS FROM ELAPSED).2-ELEMENT VECTOR RESULT: YEARNO AND DAYNO.

EVEN/ODD REGISTER-PAIR DIVISION
TER-NUMBER. ‘BY’ IS DIVISOR’)

DEVISE NAME OF EVEN-NUMBERED REGISTER.DEVISE NAME OF ODD-NUMBERED REGISTER.START BOTH WITH A COPY OF THE INPUT.
THE EVEN REGISTER GETS THE REMAINDER.THE ODD REGISTER GETS THE QUOTIENT.
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Are yourAPLskills and potential being recognised
and rewarded?
Cocking & Drury consultants have been implementing
successful decision support applications for 10ears, with clients who appreciate the productivity
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Using Quad-NAto Eliminate Workspace-Full Problems
by David Piper

Introduction
Muchhasalready been written about using quad-NA to speed up APL2 function code, A
lesser known (indeed undocumented) series of recent enhancements have been
implemented which allow workspace size problemsto be tackled using quad-NA, These
enhancements are unsupported in the currentrelease ofAPL2 (APL2 V1.R2).

Using Quad-NA
The Quad-NA system function is used to establish linkage with an object outside the
APL2 workspace. Typically this object is a function coded in a language other than
APL2, The right argument gives the function name with which linkage is to be
established. The left argumentspecifies the nameclass and attached processor through
which the linkage is made. The result is a boolean scalar, 1 if the association is
established successfully, 0 otherwise.

3 11 DNA 'FOOo' a Associate with function Fao
pA Linkage established

The clue to the newly implemented featureslies in the left argument. By changing the
specified nameclass, objects other than functions can be associated with:

4 11 ONA toPl' A Associate with operator OPI
1 A Linkage established

It must be emphasised at this point that the associated object takes only a minimal
amount of workspace. When an association is formed with a function or operator, only
about 12 bytes of workspace are used. This memory overhead is used to establish pointers
to the correct code outside the workspace.
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Saving Workspace
The largest objects in a given workspace are normally the variables to be used during
processing. Clearly, opportunities for saving workspace will be maximised by storing
variables outside the workspace, then associating with them as required:

Owa aA Current work area
1987103FIRST a Reference non-existant variable
VALUE ERROR

FIRSTA
2 4 QNA 'FIRST' a Establish association

1
pFIRST a What is its shape

200 86 100
x/pFIRST A Number of items

1600000OWA A Work area with variable
1987091

Note that in the above example, only 12 bytes of work area are used to store an array
containing 1.6 million items.
Just as in the examples above with associated function, the associated variable acts
exactly as a normal APL2 variable. The only difference is that the variable is stored
externally to the workspace. Associated arrays can of course be nested:

=FIRST

Existing variables can be placed external to the workspace simply by associating the
variable with the associated processor after it has been assigned. Once associated, any
assignmentto the variable updates the associated version rather than re-creating a copy
in the workspace.
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Owa
1987091

SECOND+(10 8 6p48071000)(15 Sp'ABCDE')
Owa

19850562 4 ONA 'SECOND' a Externalise the array
1 Owa
1987079

The space saving that can be achieved using associated variables is obviouslytremendous. The enhancement to Quad-NA which implementsthisfacility is referred to
as the Fully Integrated Reserved Storage Table (FIRST).

Saving More Workspace
Nowthat functions, operators and variables can be placed externalto the workspace and
accessed via name association, the only memory usage within the workspace is thatrequired by the interpreter. In order to minimise memory usage, quad-NA has beenfurther enhancedto allow the storage used by the interpreterto be stored externally also.
Theseareasofstorage are then accessed via nameassociation.

)CLEARCLEAR WS
Owa

2074824
“1 4 ONA 'APL2¢1
Owa3187688

Note the use of a ‘dummy’ name and nameclass on thecall to quad-NA.Theuseof the
name APL2 causes the entire interpreter storage to be removed from the workspace.Usingother namesallowsdifferent portionsofthe interpreter to be removed:
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“1 “4 ONA 'taPL2' a Get the interpreter storage back
1 Owa
2074824

1 4 Ona 'OFNS' A Only system functions moved
1 Owa
2215580

Note the use of the negative processor number in the above example. This is used to
dissolve the name association, and relocate the interpreter storage back within the
workspace.
The enhancement to Quad-NA which allows the interpreter storage to be moved outof
the workspace is referred to as Associated Processor Remote Interpreter Linkage
(APRIL).

Using No WorkspaceAt All

Onceall the defined objects have been removed from the workspace, and the interpreter
storageis also relocated, the only remaining use of memory in the workspaceis for the
associated object definitions (12 bytes perobject).

A third enhancement to quad-NA allows even these headers to be moved out of the
workspace. Referred to as Full Operation Off-Line (FOOL),this allows your APL systems
to run without using any memoryatall.

Conclusions
The three enhancements to quad-NA described (FIRST, APRIL and FOOL) allow
applications to be written with only very small memory overheads. The ability to store
variables outside the workspace reduces the required workspacefor a given application.
Memory usage is reduced still further when the interpreter is stored outside the
workspace. If the quad-NA headers are stored outside the workspace, memory usage
vanishes in a SPOOFofsmoke.
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Efficiency in APL
by Dave Ziemann

Introduction
This article is based on a presentation with the sametitle given at a meeting of the
British APL Association in 1987.It is by no means intended to be an exhaustive study of
the topic of efficiency in the APL environment,but rathera collection of ideas from many
sources suffused with some recent work experience optimising APL systems.I apologise
for any mistakes or omissions, and welcome any correspondence on this subject, either
through the pagesof this journalor personally at the Cocking and Drury Londonoffice.
First, let me briefly review the contentsof this article, so that you can decide now if you
want to read it or not; we will be covering a numberof areas:after a brief look at what
‘efficiency’ could possibly mean, and whyit is relevant, a review will be madeofthe tools
availablefor locating problem areas in APL systems. Wewill then look at some sample
techniques that can be used to optimise those systems. I also hope to demonstrate the
value of ‘knowing your interpreter’ in the optimisation effort.

Whatis Efficiency?
WhenI wasaskedto give this talk, it seemed clear what the subject matter was, but then
of course I started to think about it, and all was lost. In a vague attempt to regain my
footing I reached for a pocket dictionary (not Ken Iverson's); apparently ‘efficiency’ is the
‘ratio of useful work done to energy expended’. First we have to decide whatthe objectof
efficiency is. It could be the development of a software system, the operation of the
system, the execution of the system and prebably others too. For the purpose of this
article let us take the restricted view, and agree that what weare primarily interested in
here is program executionefficiency.
Weshould also assumethat the program doesin fact do useful work’, althoughas wewill
see later the removal of redundancyis a valid optimisation technique. What ‘energies’
are expended then, during program execution? Certainly electricity is consumed, and
possibly also such human resources as are required by the program's interaction withits
environment. Again, let us take a restricted view; most of us do not concern ourselves
with the quantityofelectricity that our beloved programs consume(although there were
rumours that during the early days of development of STSC's APL compiler the lights
went dim all over Rockville). What we are concerned with are the time and space
opportunities which oncelost are gone forever. In APL application terms weare talking
about:
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- CPU time
- Workspace storage
- Elapsed time
- Externalstorage

We are probably all familiar with the CPU time and workspace storage resources.
Elapsed time and externalfile storage considerations can also make or break an APL
application - these are often determined by higher-level design choices as well as by
questions of run-timeefficiency. The main emphasis of this article will be on thefirst
two, and in particular on minimising CPU time.

Why Make ProgramsEfficient?
So now we have arrived at what was probably obvious to you all along - that reducing
CPUtimeincreases program efficiency. But before we get stuck into the nitty-gritty of
optimisation, it is worth looking briefly at why optimising a program maybe worthwhile.
Actually, efficiency can be seen as just one out of a whole set of ‘program quality
characteristics’, each of which contributes to the overall quality of the program.
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Figure 1 puts efficiency into this context.

PROGRAM QUALITY
iN

7 oN
/ \

/ \
SUITABILITY MAINTAINABILITY

I l
| i

Reliability Understandability
Correctness Modifiability
Accuracy Testability
Useability Portability
Security
Efficiency

Figure 1: Progam quality characteristics

So increasingefficiency is just one way of increasing the quality of a program. The catch
of course, is that many of the quality characteristics compete, i.e. increasing one may
cause others to decrease. Your program is probablytoo efficient once you can no longer
understandit. (You may have had the experience of asking a colleague why a particular
piece of dense, uncommented APL code was written in such a compact way; the answer
probably was "oh yes, well, I had to write it like that to be efficient.) In fact it is not
necessary to sacrifice understandability for efficiency, if the right approach is adopted.
One of the first jobs the application developer should do when extracting the users’
requirementsis to gain a clear understanding of which of the quality characteristics are
perceived as important. This simple task is often overlooked in the rush to ‘start work’,
How do programsgetto beefficient? Hither by writing them that way becauseefficiency
was declared to be a critical quality factor, or more usually, by making an existing
program more efficient, which we can call optimisation. Ironically of course, it is often
harder to do things the second way,especially if storage efficiency is a factor.
Evenifyou cannotafford the time to directly considertheefficiency issue at the start of a
project, there is something you can do at this stage to makelife easier later on. Making a
program moreefficient is merely a kind of program modification, albeit an unusual one
which does not change the input or output. Any type of program modification can be
made moreeasily, quickly, cheaply and correctly when the program is highly modifiable,
and high modifiability is one of the attributes of a good system design. A system design
technique well-suited to APL is deseribedin [1].
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So a useful rule is: if you are expecting to make changes to your program, do a good
design. It is so much moreeffective to put early effort into creating a modifiable system
than to waste the time later heart-searching about what type of looping construct to use,
or whetherto truncate variable namesto three characters, or other such nonsense.
The fact of the matter is, however, that most of the code people want to optimise has
already been written, and so we do need to consider alternative coding techniques, about
which morelater.
Perhapsit is worth briefly reflecting on why efficiency in APL has become more of an
issue recently. APL is now expected to compete with packages and languages that it
could not have hopedto in the past. Users are not willingto put up with a language that
is insular, but expect it to interact with its environmentandto take full advantage of
external facilities. Consider as an example STSC's Statgraphics package, which
competes very successfully with other PC and mainframe statistical and graphics
systems. Although written largely in APL, the performancethat users expect can only be
delivered by a combination of efficiently-coded APL, C and Assembler. On the
mainframe side too, users want to exploit the particular advantages of their
environment, access fast Fortran routines and carefully monitor their APL applications,
to name just three examples at random, with a view to reducing the CPU loadings on
their machines.

Tools for Optimisation
Once you have decided to optimise a system,thefirst thing you haveto do is decide what
to optimise. It can be very tempting to think that speeding up everythingis the best way
to proceed, but do not be fooled. It is similarly a waste of time to say ‘OK,I'll rewrite
function XYZ because it uses a really inefficient algorithm’ when function XYZ only
accounts for 1% of the total CPU time in a run.
A better approach is to optimise just those areas that need it most. There are two main
advantages to this method:first, time is not wasted working on areas which will notyield
benefits; and second and perhaps morecritical, the overall maintainability of the system
is not compromised. The goal is to achieve a large increase in efficiency while retaining
theflexibility of an easily readable, modifiable, testable and portable system.
These observations underline the need to carefully and accurately monitor application
execution time. You cannot start optimising until you know whatto optimise, and you
cannot know whatto optimise until you know whatis slow. So let us review the tools
available to the APL optimiser. Figure 2 is a list of execution monitoring tools available
to usersof different APLs- apologies for any omissions.
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APL interpreter Tools available
VS APL - APAT (APL Performance Analysis Tool)
APL2 R1,R2 - Migrate APAT
APL2 R2,R3 - OIB
APL2 R3 - TIME external function
APL*PLUS Mainframe - OMF
APL*PLUS PC R6 - Fastcode monitor
APL*PLUS PC R7 - OMF
SHARP APL (experimental) - OFM

Figure 2: APL execution monitoring tools

IBM's APATproductis rarely seen;it will give the CPU time for each function line, and
list the functions consuming most time in descending order. APATis itself written in
APL, and works by modifying the APL application on whichit is used. A review can be
found in [14]. Users ofAPL2 Release 2 or 3 could try to migrate APAT,or use the quad-IB
system function, as described in [2]. Correctly used, quad-IB will yield the number of
times each line of code is executed, and the CPU time per line. The quad-IB facility
actually provides a whole rangeof usefulfacilities, of which function executiontracing is
but one. (APL veterans may be amusedto learn that 'IB' apparently stands for 'l-Beam’,)
Release 3 comes with an externalfunction called TIME for measuring the performance of
APL2 programs.
Users of APL*PLUS Mainframe or APL*PLUS PC Release 7 can use the built-in
monitoring facility accessed via quad-MF, This system function will monitor the
execution of all the functions named in its right argument. A typical use is given in
Figure3.
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21 OMF ONL 3 a Monitor ALL functions in ws
RUN A Run the application to completion
JCOPY 3 MFFNS GRPCUMSUM GRPLTIMES
CUMSUM ONL 3 A Display CPU info for each function
LTIMES ‘FOO’ a Display CPU info for each line of Foo

Figure 3: Use of APL*PLUS Mainframe Monitor Facility

This article is not the place for a full description of the outputs of the CUMSUM and
LTIMESfunctions, but a synopsis of the information produced is useful. The CUMSUM
function produces listing which includes the following pieces of information for each
function in its argument:

The function name
The total CPU timespentin the function
The function's CPU time as a % ofthe whole run
The cumulative % CPU time
The numberof timesthe function was called
The maximum numberoftimes any one line was executed
The numberoflines in the function
The function size in bytes

The above information is displayed on a single row per function, ordered so that the
highest CPU consumerappearsat the top of the list. The LTIMES function applies to a
single function name, andyields information relating to each line of code in the function.
Thedisplay includes the function listing with the following data appendedto each line of
the listing:

The CPU timespenton theline, excluding sub-functions (HERE)
The CPU timespenton theline,including all sub-functions (ALL)
The numberoftimes the line was executed
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The HERE time ignores the time spent in any defined sub-functions called by the line,
and so identifies code lines whichare intrinsically expensive. The ALL time accumulates
the time spentin all of the sub-functions invoked as a result of executing the line, andis
crucialfor identifying CPU-critical ‘function trees’ in the workspace. This encourages the
optimiser to recast the algorithm of a function with high ALL time sothat it no longer
needs the expensive sub-functions.

Optimisation Procedure
Theprocessofoptimisation involves the followingsteps:

- Timethe application with specific, known inputs
- Make optimising changes
- Re-time the application with the same specific, known inputs

Clearly one can iterate on the last two steps until the objective has been achieved, or
until resource limitations preclude further study.
In large, complex APL applications it is especially important to identify the objects of
optimisation.It is initially tempting to view the object of optimisation as the entire ws;
after all, we want to speed up the slow functions in the workspace don't we? In fact there
may be more thanone top-level function in the ws, and in anycase there are likely to be
manypossible ‘execution paths’in a large system.
So the focus of attention should be a specific ‘theme’ in the workspace, combined with a
given set of data. I am using the word themehereto refer to exactly one execution path
through the application. This path is determined by all of the inputs to the APL
interpreter and the application during the run, which must remain unchanged for the
timing runs performed before and after optimising changes have been made. The job of
‘optimising the ws' may therefore be a larger task involving the optimisation of multiple
themes.

Once you know thedistribution of CPU time in the application theme under study you
can start optimising. Most unoptimised programs obey the apparently ubiquitous 80-20
rule, which says:

- 80% ofthe CPU time is spent in 20% ofthe code
In some cases you find an even stronger skew, with over 90% of the time going into a
single function or even a single line. Optimised systems usually show a more even spread
of CPU time among the CPU intensive functions. In general, the greater the skew, the
easier the work of optimisation. The golden rule is:
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- Concentrate youreffort whereit will do most good
Sometimesit can be hard to know when tostop optimising a system. This depends on the
original distribution of CPU over thecritical functions, but once a reasonable job has
been done on the hogs,it is probably timeto stop. Thepointis that it is not usually worth
trying to squeeze out an extra few milliseconds once you have halved CPU time.It is
interestingto reflect on the fact that:

A speedup factorof 2 saves more CPU time than a subsequent speedupfactor of
1000

Optimising changes can be classified according to modifications made at three distinct
levels:

- Line level
- Function level
- Function-group level

An exampleofa line level changeis the replacement of one code fragmentby another. In
a function level change, the whole function is rewritten, or completely replaced by a new
one, Thelast type is more subtle and can often give the most gains. What happensis that
acertain function appears high on the CPU-hoglist, and one is tempted to immediately
concentratea lot of effort on the function. This may not always be the most successful
approach.
In these cases it is useful to look at the calling function - the function that invoked the
CPU-hog.Ofcourse,the calling function maynotitself be a hog, but it may be possible to
rewrite it so that the reference to the offending function is no longer required. Effectively
you are rewriting the algorithm, and in doing so replacing one group of functions by a
new group. In such casesit is essential to have a clear understanding of whatthe code is
doing,i.e, to understand the application.

Techniquesfor Optimisation
Now that we know whatto optimise, we should review the techniques available for
effecting the optimisation. This depends on which APL youare using,but the options can
be classified by the following categories,in no particular order:

- Recode using APL
- Recodeto use fast-functions
- Recode to use an alternative programming language
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Recodeto use operating system services
Modify application to use IBM files moreefficiently
Modify application to use an APL componentfiling system
Modify application to use more appropriate data structures
Use APL compiler
Upgrade your APL

Vol.4 No.4

Thefirst on the list - recode using APL - is one of the most commonly used, and detailed
exampleswill be saved until after the other techniques have beenbriefly addressed.
The phrase 'fast-function' is used here to refer to a function which has the external
attributes of an APL function,but is actually implemented using a lower-level language.
Generally fast-functions implement commonly used and well-defined APLutilities, e.g.
table lookup functions. Many vendors now supply workspacesof fast-functions with their
interpreters, while others offer them as add-ons.
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Here is asummaryofsomeofthe software available for some popular APLs:

APL interpreter Available fast-functions
VS APL ~ third-party functions
APL2 R2 - supplied external functions

- third-party external functions
- third-party OFMT external function

APL«PLUS Mainframe - supplied FASTFNS worskpace- extra FASTFNS with APL*PLUS compiler
APL*PLUS PC - supplied ASMFNS workspace

- third-party assembler functions
Dyalog APL - external functions

Figure 4: Available APL fast-functions

The following example shows how the fast-function technique is used in practice. In a
recent job, a VS APL system was migrated to APL*PLUS Mainframe with a view to
optimisingit. (Manyofthe examplesin this article come from the APL*PLUS Mainframe
system, because much of my recent work experience has been with that system.) After
monitoring the CPU intensive application, which was designed to analyse and print
multi-level product-tree information, it was discovered that more than 95% ofthetotal
CPUfell on a single line. The offending line was merely doing a table-lookup between
twolarge integer matrices of product code numbers, whereall the codes in one table were
knownto exist in the other. The notoriously CPU intensive ‘and-dot-equals' method was
employed. The line was recoded to use a supplied fast-function for performing numeric
table lookup. This simple change yielded a 90% speedup over the whole application
theme.
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Figure 5 summarisesthe original and replacementcode lines,

pMAT
1000 10eCODES
100 10

I¢1++/#~v\MATA.=8CODES aA Original line
I¢MAT MATIOTAN CODES A Replacement line

Figure 5: Using a fast-function to speed up numeric table lookup

Users of APL*PLUS/PC are well-advised to study the contents of the distributed
ASMENSws,which containsa hostofuseful fast-functions. The workspace also contains
‘segmented-string' fast-functions which permit the processing of delimited character
vectors more quickly, andin less space, than whenusingthe traditional character matrix
representation. Other good sourcesafpartition-function techniques include [3] and [4].
Whenthefast-function you need does not exist, and you are feeling particularly brave,
you might consider trying your hand at developing your own low-level programs. Figure
6 summarises available foreign language execution facilities for a variety of APL
interpreters.

APL interpreter Facility
VS APL CALL/AP
APL2 ONA
APL*PLUS UNX OCALL, OXP1
APL*PLUS VMS ONA
APL*PLUS PC OCALL, APL2C
APL. 68000 AP1
Dyalog APL asH
IBM PC APL OPK, AP2

Figure 6: Foreign language execution facilities from APL
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In one VS APLapplication developed by a colleaguebefore the daysof fast-functions,the
critical part turned out to be a numeric table lookup similar to the case described above.
It was known that the rows ofboth argument matrices were in sorted order, however. The
technique used wasto write a small 360 assembly language program which used a fast
binary-search algorithm to do the lookup. The assembler program was invoked from VS
APL via a shared-variable link to the Interprocess CALL/AP auxiliary processor, The
original APL algorithm was never implemented because it would simply have taken too
longto run [5].
APL2 users can now write specialised programs in Assembler, Fortran, Rexx, PL/1, (and
now even APL?itself), and interface to them via the quad-NA NameAssociation facility.
A similar facility is available in the APL*PLUS VMS system. APL.68000 foreign
language routines can be accessed via the AP1 auxiliary processor via shared variables,
and Dyalog APL externalfunctions can be executed via the quad-SH (shell) function.
APL*PLUSPC users can write their own assembler programs and invoke them via the
quad-CALL system function. Those interested in developing this skill should review the
excellent tutorials (6} and [7]. For jobs too large to attempt writing assembler code, or
those involving floating-point arithmetic, the APL2C interface from Lauer Software may
prove suitable. A colleague has produced excellent results interfacing in this way to C
programs,in the area of processing tabular control-break data prior to producing reports
in APL*PLUSPC[8].
The host operating system can sometimes offer a solution to efficiency problems. On
mainframes, IBM's System Sort utility or Computer Associates' CASORTutility can be
used to sort large files more efficiently and easily than an equivalent APL program. At
the other endof the scale, DOS commandscanbeused to great benefit from the PC APL
environment. For example, the DOS PRINT commandis an asynchronousprocess, and so
when invoked from within APL*PLUS PC,large files may be printed without delaying
subsequent APLprocessing. This is particularly beneficial on 80286/80386 machines.
A goodfile design is essential for both ordinary IBM files accessed via shared variables,
and for API, componentfiling systems. Techniques for improving IBMfile access times
usually involve changes that minimisefile i/o. For example, this might be done by
playing around with file record lengths or by introducing an in-workspacefile buffer.
(See references (9 10 11]). An APL componentfiling system can provide excellent
opportunities for the efficient processing of APL data, especially when multi-user access
is required.
Choosing appropriate structures for the major data objects in an APL system is also
crucial, both for time andspaceefficiency. This will be briefly covered later.

122  



 

VECTOR Vol.4 No.4

If an APL compiler is available, recoding CPU-intensive functions for compilation is
another avenueopen to the optimiser.
Butfor now, we should return te a most popular optimisation technique, the one we will
concentrate on most - recoding in APL.

Recoding in APL
Fourtechniques can be identified when using pure APLto recodeforefficiency:

- Changethe idiom
- Remove redundancy
- Use dynamic function-fixing
- Usea better algorithm

Changing the idiom is a common technique. The use of fast-functions falls into this
category. In a recentproject a line of code was sped up by 26% by replacing theoriginal
idiom by a different one. The original line, which catenated two large numeric matrices
(see Figure 7), was buried inside a long loop, where the boolean compresssion vector B
had been pre-computedoutside the loop.

Z¢(B/MAT1) ,MAT2 A Original idiom, B pre-computed outside loop
ZeMAT1£;11,MAT2 a New idiom, I pre-computed from B outside loop

Figure 7: Example change of idiom under APL*PLUS Mainframe

The new idiom uses a pre-computed index vector I to index the columns of MAT1, rather
than compress them.Thisis a faster operation in VS APL and in APL*PLUS Mainframe.
In the same system, the original author was able to rewrite a sub-function in order to
avoid transposing the argumentandthe result, as shown in Figure 8. The new function
used a modified algorithm to unpack the un-transposed codes matrix. Removing the
transposes saved 29% of the CPUtime, and this saving wasincreased to 47% by using
fast-functions.[5].
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Ze8UNPACKACODES &CODES a Original line

ZeUNPACKACODESAUP CODES a New line

Figure 8: Avoiding two transposes saved 29%

A good understandingofthe application can often allow redundantcodeto be identified
and removed.In one system for example, the line of code in Figure 9 was being used to
remove the rows of matrix MAT which were entirely zero. Not only is the inner-product
algorithm expensive, but it turned out that the whole line was redundant; the operation
had already been performed at an earlier stage of the processing. Removalofthe line
produceda significant benefit.

Ze (MATV. 40) ¢MAT

Figure 9: Remove expensive redundant code

In the same system it turned out that about 10% of the CPU time was going into the
calculation of control totals on the reports. When questioned, the user admitted that he
never looked at these totals, and offered the opinion that they were "something the
programmers wanted". Removing the contro} total calculations entirely might be a bit
drastic, but modifying the application to provide the user with an option to omit them
was an acceptable solution.
Savings can also be made by ensuring that invariant operations are removed from loops-
‘loop hoisting’. Again, this is only worth doingif the looping function provesto be a large
consumer of CPU time. In critical cases a vector of case-statement labels formed by
repeated catenations inside a loop can be replaced by a line that uses a pre-computed
vectorof labels, as in Figure 10.

LP:9(L1,L2,L3,14,L5,L6)£CASE] a Old line

BRVEC¢L1,L2,L3,14,L5,L6 A New lines
LP: >BRVECI CASE]

Figure 10: Loop hoisting in critical cases

124  



 

VECTOR Vol.4 No.4

Redundantoperations can also be removed from within interpreter loops. For example, I
recently cameacross a lineof code similar to the following one, in which the dyadic-iota
was consumingquite a lot ofCPU time:

I¢BITVEC/SHORTVECLLONGVEC

A reduction in processing time was achieved by performing the compression before the
expensive lookup, without changingthe result:

I¢SHORTVECLBITVEC/LONGVEC

It is better to apply any selection operations as soon as you can in order to avoid
unnecessary processing.
The technique of using quad-FX to dynamically fix a function is a type of ‘compilation’
which all APL users can exploit. I hesitate to mention it however, because it has one very
serious drawback. The general idea is to build a character matrix which contains the
lines of code that are to be executed, but using run-time knowledge to minimise the
processing. The character matrix is then fixed to create the function. The approach may
be indicated when the following conditions arise:

- Heavy processing inside a long loop
- Conditional code, much branching
- Execute is being used to execute constructed expressions

The benefit is faster code; there are no conditions, branches, executes or constructed
expressions of any kind. The very serious drawback is that the code is usually much more
difficult to write, debug, maintain, modify or optimise, because it is harder to
understand.
In one VS APLoptimisation effort this technique was taken to the limit; no less than 19
functions were dynamically fixed by the system, many of whichstill appeared at the top
of the CPUlist. In this particular case,all other avenues had been explored, and only this
approach madethe application feasible. (This was before the days of fast-functions and
compilers.) This is a very rare case - in general the disadvantage far outweighs the
benefit for applications programming, and the method should be avoided.
It is easier to justify in APL ‘systems programming’or for building utilities of a special
nature.[13].
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Use a Better Algorithm
Before you can use a better algorithm you have to know what is wrong with the current
one, and how to make improvements.
Because APL is an interpreted language,theefficiency of ‘small array’ problems can be
considered distinctly from that of ‘large array’ problems, When applied to small arrays
all the APL primitive operations take about the same amount of CPUtime, because all
the CPU is spent analysing syntax and managing memory. This meansthatthe total
CPU timeis determined by the total numberofdistinct operations, On the other hand,for
large arrays the interpretive overhead is relatively small compared to the time spent
processing the elements, and the CPU timeis determined by thetype of operation being
performed. To summarise:

- SMALL ARRAYS
- All primitives equivalent
- Most CPU in the syntax
- ==> CPU determined by the NUMBERofoperations
- LARGE ARRAYS
- Interpretive overhead small
- Per-element time large
- ==> CPU determined by the TYPE of operations

This begs an interesting question; how large is a large array? On the APL*PLUS
Mainframe system, the expression V+V takes about 700 machine instructions to
analyse the syntax and perform setup operations, and only 7 machine instructions to
actually add each pair of elements. This situation is summarised in Figure 11.

Vt

Number of elements in V

 

1 100 10,000
Overhead 700 700 700
Addition 7 700 70,000

Figure 11: Number of machine instructions to perform V+V on APL*PLUS MH

126  



 

VECTOR Vol.4 No.4

Notice that for a singleton vector the overhead dwarfs the timefor the addition, whereas
for 100 elements the CPU spread is balanced between overhead and productive
processing. As the array growslarger the percentage of the time spent doing useful work
increases, reaching 99% for 10,000 elements. This is why it is generally better to process
arrays of data in APL rather than loop round processing scalars.
So, to get back to the subject, when optimising small array problems, the approach is to
remove as much syntax and redundant baggageaspossible, thereby producing as concise
a solution as possible. For large array problems the techniques are different; we must
look at the type of the operations being used, and in particular, the ‘order’ of the
algorithm.
The ‘order’ of an operation is a way of describing how the processing time is expected to
increase as the numberofitems to be processed increases. All of APL's scalar functions
are order-N,or linear, operations, that is to say the time to complete the operation is
linearly proportional to the number of elements processed (N) when the arrays are
relatively large. For example, we would expect the time for the expression V+V to
double when the number of elements in V is doubled. Other primitives are associated
with higher orders, the worst offenders including the inner and outer product, and the
eases of index finder and membership wherethe interpreter performs a naive search.
Theorder of common APLprimitives are listed in Figure 12.

ORDER FUNCTION
N Scalar functions, eg + - x +

Some cases of t and € in advanced systems

NlogN vA
Some cases of . and € in advanced systems

1.5
N Inner products, 8
2

N Outer products
Some cases of t and € in advanced systems
All cases of t and « in VS APL

Figure 12: The order of some common APL operations

In VS APL the membership and index finder functions are notorious, achieving no better
than N-squared time.In fact it is usually possible to write cover functions to these search
operations which are actually faster than the primitives themselves. [15 9]. In more
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advanced APL systems, such as APL*PLUS Mainframe, these functions employ
sophisticated algorithms the behaviour of which depends upon multiple factors, so that
log and even linear time can be achieved.
The overall order of a complex algorithm may be determined by looking for the highest
order of operation in the algorithm. One approach to optimisation could therefore
attempt to recast the N-squared operations as lower-order algorithms, with a view to
reducing the overall order.
As an example, consider the following example, taken from an STSC Newsletter article
by Jim Weigang {12]. Figure 13 shows three variants of the COUNT function, which
simply counts the numberof 1s in its argument, the numberof 2s, etc. COUNTuses an
obvious APL approach - but the outer product makes it an N-squared algorithm.
COUNT2 embodies a more subtle algorithm,using grade-up to sort the argument- this
makes it order NlogN. Finally, COUNTS employs a very naive 'BASIC-style’ looping
solution, No operation in COUNTS is worse than linear, so the function as a whole is
expected to have a linearorder.

COUNT1I 4775211519
310120201

¥ Z¢COUNT1 W
C1] aA Outer product makes this an N-squared algorithm
{21 Ze+/Cvorl/Wo.5Wv

Vv ZeCOUNT2 W;L;I;F
C1) a Sort, find last occurrence of each number, compute frequencies[2] A 4 makes this oder NlogN
C3] WeWlaW] Oo Lew#1OW © LE CO#eW)/pW1e1
C4} IeO,L/tpL © FecCisT)-"1LI
tS] ZeCOrl/Wie0 Oo ZEL/WI+Fv

¥ ZeCOUNT3 W;I
fl] A Uses <W> as an index to increment appropriate result element
{21 A Scalar operations make this order N, a linear algorithm
(31 ZeCOTl/W)p0 O I*pW Oo 3(I=0)/0
C42) LP:ZCQWOlI]+ZCwlll]+2
C5} 9(O<I¢I-1)/LPv

Figure 13: The three COUNT functions
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The relative APL*PLUS Mainframe CPU timings as reported by Jim are listed in Figure
14. The first column is the numberof elements in the argument, and the other columns
show the function used. (The last column gives the results obtained for running the
COUNTSfunction compiled with the STSC APL Compiler.)
The results may surprise those belonging to the parallel-is-always-best school of APL
thought.Let's ignore the compiled function for a moment. For small arguments COUNT1
is the fastest because it uses the fewest operations, however,for larger arguments the
order of the operation determines the time taken, and COUNT2is the fastest. Even
thoughit is linear, COUNTS cannot hope to beat COUNT2 becauseit processes scalars.
(You could say that COUNTS,althoughlinear, has a very highcoefficient of linearity.)
You may be surprised to see that the looping COUNTSis at least twice as fast as the
parallel COUNT1 for anything up to about 1,000 elements. Overall though, the
COUNT2function is probably the best one to store away in your utility workspace.
The high coefficient of linearity can be removed by compiling COUNTS. Freed of the
interpretive overhead,the compiled version of COUNTSreveals the great potential speed
of the linear algorithm.

N COUNT1 cCOUNT2 COUNTS coUNTS
compiled

1 7 19 14 6
10 10 24 7. 8

100 179 50 622 19
1,000 15,740 357 6,327 136

10,000 WS FULL 4,113 62,752 1,490

Order: N-squared NlogN N N

Figure 14: Relative CPU times for the COUNT functions

As another example, consider the Index GENerator utility function IGEN, which
produces a vectorofindex sets catenated together (see Figure 15), The timingresults are
shown in Figure 16. Also included are the times for IGEN4 compiled, and for the
equivalent vendor supplied hand-crafted fast-function OIGEN. Someof the solutions are
sensitive to the magnitude of each element, and someto the total numberof elements.
Timings were therefore performed on two different sets of data which produce the same
lengthofresult.

IGEN 3 0 4 2
2231223412 Vv ZeIGEN1 Wil:B

(1] a Nested array solution
C2] Ze >,/U'Wv
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Vv ZeIGEN2 W;L;B .

[1] a ISO APL solution using outer product
Cal] Levt/W
c3] Be(W-~O10)0.2L
C41] ZC,B)/,CpBieL

v
Vv ZeIGEN3 W;W1;V . .

[1] a ISO APL solution using indexing
{2] W1eCW#0)/W
C31 ZeC+/Wldel
C4] Ve1-71LC+010) ,W1
{51 ZC~1L+N\OLO ,W1lIev Vv Z¢IGENS W I;T3N;C
C6] Bet\Z [1] a ISO APL solution using looping

v {21 Z+(+/W) pW{31 Iento(4) JeOlo+' tppw(51 Neo(6) LP:4(I=3)/0(7) CewWET?[8}  Z(N+tCIerc[9] Nen+c(10) Ier+i{11] 3LPv
Figure 15: The four IGEN functions

To put these timings into some perspective, consider that the nested array approach,
when applied to the 1,000-element vector, takes nearly 1 CPU Second.It is of course
much easier to write and to read (once you have mastered ‘iota-each' and ‘catenate-
reduction’). As usual, if you are willing to put in a little more effort you can do muchbetter. The preferred solution in the absenceofthe fast-function or the compiled function,
is IGENS.
In more complex algorithms the overall order is not always as obvious as these exampleswould imply. 'Catenate loops’ and 'take/drop loops’ are good examples of subtle N-squaredalgorithms,for instance. Consider the code fragmentin Figure 17, which showsa simple loop in which records are being appended to the end of a matrix. Maybe the
function PROCESSis readinga vector from an IBM file via a shared-variable.

?7100p100 ?1000p10
uw IGEN1 22 360
e.: IGEN2 9 10
Cl IGEN3 Ss 6
loop IGEN4 14 117IGEN4 compiled IGEN5 2 8fast-function OIGEN i 1.5

Figure 16: Relative CPU times for the IGEN functions
Timed on APL*PLUS Mainframe R5
Each unit = 2.7 Msec.
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MAT¢(0,W) 90LP: ...REC+PROCESSMAT¢MAT,[1] REC
?LP

END:

Figure 17: A typical catenate loop

Every time you go through the loop, a copy of MAT is made, a copy of REC is made, the
new result is formed, which is then assigned to MAT again. This is unfortunate for two
reasons:firstly a lot of data is moving around.If MATstarts off empty, and ends up with
N rows, we can say that the average number of rows of data being moved by the
interpreter will be half N. But we will go round the loop N times, so the total amountof
data being shunted around will be half-N-squared. Hence we have an N-squared
algorithm.
Secondly, this data copying places demands on the interpreter to continually allocate
new blocks of storage, which is expensive and may well cause a fragmented workspace.
Don't worry, this is not as painful as it sounds, but it could result in a costly garbage-
collection operation when a new block of storage is required each time throughtheloop.
The problem can be reducedto linear time by replacing the catenate loop by an indexed-
assignmentloop instead. The simplest case, when you know how manyrowstherewill be
in advance, is shown in Figure 18. In othercasesit is still possible to use this technique,
but you will have to extend the matrix once the available rows have beenfilled.

MAT¢(N,W) 0
LP: ...

REC¢PROCESS
MATII; 1¢REC
Ter+1
9LP

END:

Figure 18: An alternative to the catenate loop
using indexed assignment

To give you an idea of the saving possible, I recently performed such a replacement in a
system which was reading integer vectors via IBM's AP 110,in a situation where a block-
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read wasnota possible solution. The resulting function ran 21 timesfaster. (Subsequent
compilation gave an overall 50-fold speedup.)
A similar problem occursin a ‘take/drop’ loop, a template of which is shown in Figure 19.

LP: >(0€pV)/END
PROCESS VI1]
Ve_lly
3LP

END:

Figure 19: A typical drop loop

Beneficial results are again obtained by replacing the code by an indexed assignment
method. I would like to thank Clark Wiedmann for these examples, taken from his
excellent APL*PLUS Compiler course.
The aim is to reduce the overall order of the algorithm as much as possible, hopefully
achievinglog or even linear time. In many cases you can replace a search type algorithm
by a linear indexing operation. For example, suppose that you want to remove the
duplicates from a set of integers in a known range. You may use the commonutility
called DUPSOUTor NUB,shownin Figure 20. The dyadic-iota in NUB can takea lot of
time,especially if the vector is a very long one. If you do not mind getting the unique
elements in ascending order, then you can use the alternative function SNUBRANGE,
which uses a linear indexing operation. You have to know whatthe largest element in
the set will be, and passit in as the left argument.
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f1)
{21
[3]

£1)
[21
£31
(4)
[5]
(61

Vv Z¢NUB W
a <Z> is the NUB of the elements of the vector <W>
Ze (WLW) =LeW)/W

v

Y Z¢A SNUBARANGE W;B
a <zZ> is Sorted NUB of integers in set <W>
a Elements of <W> must be in the RANGE OIO to <A>-~0I0
BeAedBIW]¢12¢B/.pB

A These timings made on APL*PLUS PC R7 on an Olivetti M21
I€?5000e10000
Q1¢NUB I A 26.4 Seconds
Q2¢10000 SNUBARANGE I A 1.6 Seconds
Qi64Q13=Q2 A SNUBARANGE result is sorted

Figure 20: Alternative NUB function for integers in a known range

Another example is the use of dyadic grade to replace inner-product table lookup
algorithms by equivalent order NlogN code. Figure 21 shows a typical function for
removing the duplicate rows from a character matrix. Dyadic grade-up on the character
matrix is used to bring matching rows together prior to deleting the duplicates. If your
APL system hasthis facility, you can use it to develop a complete set of fast character
matrix manipulationutilities.
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Vv Z¢MATNUBAIP W;1;U;B .[1] A Remove duplicate rows of matrix <W>
C2y
C31 ZeCv*<\WA, SQW) eWv

Vv ZeMATNUB W;1;U;B .
[1] A Remove duplicate rows of character matrix <W>
(23 aA Uses dyadic grade for speed
C3]
C41 TEL] ¢+\¥/U4 “LeucwLICOAVaH; J
(sl BeCrel)=i1r
6] 2eBAW

v
A These timings made on APL*PLUS PC R7 on an Olivetti M21
AcONL 3eACAL7100p1TpA}

100 13
eQL¢MATNUBAIP A A 54.9 Seconds

18 13
eQ2¢MATNUB A a 0.9 Seconds

18 13 Q1=Q2
1

Figure 21: An alternative to inner product in MATNUB

Know yourInterpreter
The APL philosophy largely protects the user from the idea ofdata-types, although under
the covers APL interpreters are not all the same. Most systems use different internal
representations for each type ofdata.
The more you know about your system the better, especially in terms of the data
representations, and how they behave under commonoperations. How muchstorage does
your APL take to represent an integer? A decimal number? A boolean value? Also, an
understanding of the primitives and how they may be used to produce alternative
solutions to problems is valuable.
As an example,look at the common problem ofselecting records from a large matrix,
consisting of many ‘records’ and few ‘fields’. This operationis typically performed prior to
special processing on the data, and may evenoccur within a loop, where the records to be
selected have been pre-computed before enteringthe loop.
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The choices before you are whetherto use indexing or compression, and whatorientation
of your matrix to choose, i.e. whetherto select rows or columns.To do some timingtests 1
set up a random 1000 by 20 matrix MDEEPandtwo boolean vectors BR and BC which
can compress rows and columns of MDEEP respectively. From these were computed
MWIDE,the equivalent ‘wide’ form of the same matrix, and IR andIC,vectorsof indices
corresponding to BR and BC, which can be used for indexing. The results for timings
under APL*PLUS Mainframe R65 are summarised in Figure 22.

Integer Floating Boolean
MDEEPe 21000 2010 «9X?71000 20p10 1000 20e1 0
MWIDE¢8MDEEP 18.8 32.2 12.7
IR¢BR/1teBR 1.3 1.4 1.4
IC+BC/tLeBC 0.1 Q.1 0.2
BR/¢MDEEP 5.6 10.4 5.3
MDEEPCIR; 1 16.6 20.9 15.2
BR/MWIDE 22.4 16.4 33.0
MWIDE[;IRIJ 16.3 21.1 19.1
BC/MDEEP 22.0 25.1 29.9
MDEEPE;1C1] 13.2 16.7 14.8
BC/MWIDE 2.2 4.3 1.2
MWIDELIC;1] 10.6 14.0 9.5

NB:
BC/MDEEP 21.5
&BC/MWIDE 15.3 4

cpu time in Msec. using APL*PLUS Mainframe R5.
Figure 22: Timings for alternative matrix selection expressions using

APL*PLUS Mainframe R5.

Similar timings were observed with VS APL,the predecessor to APL*PLUS Mainframe.
However, the followinglist of observations relates to the specific set of timings above,
and should not be assumedfor other APL systems,or for different environments. APL2
users beware: you may be surprised to find these results reversed. Interesting points to
notice include:
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- Transpose is expensive
- Compressing rowsis faster than indexing them
- Indexing columnsis faster than compressing them
- Thesamepattern is observed whenselecting ‘wide’ records
- Selecting rows of the wide matrix is very fast
- Noextra surprises with the floating data
- Compressing columnsfrom a boolean matrix is very slow

We can surmise why someof these results pertain. The fast selection of rows, especially
long ones, could be caused by the use of a ‘block move’ instruction for transferring
contiguous bytes of memory from subject to object matrix, possible because arrays are
stored in their'ravel’ order.
The comparative slownessofthe boolean columnselection operations can be explained by
realising that the interpreter is engaging in much tedious unpacking and repacking of
the 8-to-a-byte bits.
Asimilar experiment on APL*PLUS/PC R6,with 2-byte integers and 8-byte reals, gave
the results in Figure 23. Indexing columns was again faster than compressing them
(about 14%), but this time indexing rows was also faster (about 8%) than compressing
them.

Integer Floating
MWIDE¢ 210 1000e99 ~5x?710 1000p99

I¢B/tpB 0.1 0.1
B/MWIDE 1.0 2.1
MWIDEC ;1T1 0.9 1.8
MDEEP¢&MWIDE 0.8 0.9
BY¢MDEEP 1.0 1.9
MDEEP[I;1] 1.0 2.1
cPU time in Seconds, using APL*PLUS PC R6 on an Olivetti M21 with
8087 maths coprocessor.
Figure 23: Timings for alternative matrix selection expressions using

APL*PLUS PC R6.
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Have you ever thought of setting OCT to zero? (All those with virulent OCT phobia should
quickly skip the next few paragraphs.)
Whenperforming certain comparison operations APL shows tolerance when deciding
whether two quantities are equal. This comparison tolerance usually applies for floating
point numbers and large whole numbers, and is controlled by the setting of the system
variable 0CT. Most APL systemsput a limit on the largest value of OCT in order to ensure
that no two integers can be tolerantly equal. This allows the interpreter to skip the
tolerance calculation for integers, producing the answer more quickly. For floating point
numbers however, a tolerant calculation is performed.
But this applies even to whole numbers which are not integers, for example in
APL*PLUS/PC,a number which exceeds the 2-byte limit of 32,767. Consider the lookup
expression V iota V, performed on a vector V of one thousand 8-byte whole numbers,
perhaps a set of packed dates or times. Figure 24 summarisesthe findings for three APL
systems,

Tolerant Comparison
Ve?1000p1E10

Viv Viv
Default OcT ocreo Speedup

APL*PLUS PC R7 87secs 78secs 10%

APL*PLUS MF R5 25msecs 5msecs 80%

VS APL 792msecs 796msec

i i le numbersFig24: The effect of DCT+O when comparing large who:
$ APL*PLUS PC timing on Olivetti M21 with 8087 co-processor

With the default setting of Oct, APL performsthe tolerance calculation. When (CTis set
to zero, some systems will skip the calculation (or perhaps some machines perform a
hardware multiply-by-zero very quickly), The poor performance of VS APLis due to the
naive dyadic-iota algorithm. Savings can often be made, with particular impact in the PC
environment.

By the way, do not forget to reset OCT to the default value afterwards, or you might
encourage your application to behavedifferently thereafter. The proper way to restrict
the effect ofresetting (CTis to localise it in an appropriate sub-function.

137



VECTOR Vol.4 No.4

I apologise for the absenceof results from other systems. I am not attemptingto sell the
merits of any particular APL in this article - I just make timings on those systems
available to me. Perhaps someonewill send VECTORsimilarresults for other systems,
particularly APL2.
Perhaps a more common example is the comparisonofalternative methodsofjustifying a
character array. The two code fragments of interest are:

Zel-+/a\o' *t=WIOW a Right-justify: rotate booleans

Zel-+/a\' '=oW)OW A Right-justify: rotate characters

It turns out that VS APL and APL*PLUS MFare faster rotating booleans than
characters, whereas APL*PLUSPCisfaster rotating characters than booleans(actually
2-byte integers).
It is worth repeating that system-dependent optimisations of this kind should be made
with care, since the benefits may not transport between different APL interpreters, or
even betweendifferent releases of the same interpreter.[9].

Data and File Design
This was not supposed to be an article about data designorfile efficiency specifically, but
the presentation on which it was based included foil containing these efficiency tips
relatingto the design of data structures in APL:

- Doa data design for the major data structures
- Keeplogically distinct data in separate structures
- Donot mix different data types together in one structure

- it wastes space
- ishard to modify
- it causes the interpreter to work hard packing/unpacking
- anested array maybeeffectively used to store logically related data of

different type in a single structure
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Consider the orientation of matrices
Consider data-packing techniques

- using base value/representation (decode/encode}
- by modifying data types

Imagine you are the interpreter, doing the work
Andtheserelatingto efficiency with files:

Doa file design
Structure files - have a directory
Estimate CPU and elapsed time requirements
Minimisefile reads by

- increasingfile block sizes
- ‘caching’ data in the workspace

Use host services wherepossible
Accumulate file update requests and apply them at once
Store frequently accessed data in the file directory

Some aspects of improving file efficiency in the IBM environment are covered in
references {10 11).

Efficiency with Nested Arrays
Notalk on efficiency would be complete without reference to this topical and contentious
subject. The foil from the presentation contained the following hard-learnedlessons:

Do careful data structure design
Keep logically distinct data in separate arrays
Use the simpleststructure possible
Avoid using ‘mixed! arrays for the major data structures
Use the ‘each’operator wisely
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It is tempting to believe that packing every single piece of data into one great big nested
array is somehow ‘efficient’. If you do this you will undoubtedly regret it; it is hard to
understand and modify, difficult to write appropriate data access code, and can lead to
serious performanceproblems,in particular with regard to file i/o. It usually results from
an inappropriate(or absent) data design.
Similarly, do not get suckered into using a ‘deep’ array when a ‘shallow’ one will do; why
use a vector of vectors when a matrix is just as good? (If the ‘inner’ vectors are all the
samelength then it is certainly inappropriate.)
J learned this the hard way - my first excursion with APL2 resulted in a depth five data
structure, each level of which correspondedto onelevelofcorporate consolidation. As the
system developed it became harder and harder to traverse the structure and to perform
arbitrary operations at the level I wanted, Modification to the structure (e.g. adding a
new intermediate consolidation level) became unthinkable. Luckily for me the system
was built for demonstration and teaching purposes only (a purpose for whichit is now
very well suited).
Later on it turned out that the whole lot could be replaced by a depth two matrix. This
had a numberof advantages: it was simpler, easier to understand,easier to ‘traverse’,
much easier to modify (adding a new consolidation level now meant adding a new row to
the matrix). In addition it became apparentthat an identical structure could be used for
anotherpartofthe system,and that a commonsetofaccess functions could be written.
Last year, a colleague achieved a threefold speedup of a customer's application by
replacing a depth four structure by a depth two structure, and of course modifying the
access functions,
For most commercial applications a depth two nested array is deep enough.
This is no reason to shy away from ‘second generation' APL code however. Nested array
facilities can be very effective, rewarding us with excellent productivity gains, in the
area of systems programming (testing, debugging, one-off utilities) as well as in
applications.
If you do have nested arrays, then use them freely. Part of the system testing phase
should include a monitoring exercise; you may wellfind that, the CPU bottleneck is in
some nested array code. At that stage you can take the time to recode the offending
fragment into traditional APL. In this way the best tradeoff between productivity and
efficiency can be obtained. Thetrick is neverto let the real hog code reach the user.
The APL2, APL*PLUS and Dyalog ‘each’ operator can be a rather good little CPU-
gobblerif used carelessly, however.It really is just a hidden loop - something that most
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APLers would normally recognise as undesirable. A small example will demonstrate the
perils of ‘each’.
Suppose you have a vector of character matrices, of varying sizes, and you wantto left
justify each one. You might think "Ah yes,first I have to find where the blanks are". Fine
- 50 you write on a piece ofpaper:

veer

"Hmmm,because ‘equals’ is pervasive (you cleverly remember), I now have a vector of
boolean matrices, so I need to do an and-scan on each one- I'd better use ‘each’." So you
write:

a\Uyver ot

"Right - now to add up the numberofones in each row of each boolean matrix", you
continue:

H/T ANVE!

“All I need to do now is rotate each matrix by each of the integer vectors I've just
produced":

LMeC+/" AN "VS! FjOvV

Then you proudly sit back and look at the result. You type it in. It works! (So it must be
right.) Maybe you even embedit into a utility function called LIUSTEACH.
Whatyou havejust doneofcourseis to commit at least two cardinal APL sins; you looped
three times and you re-invented the wheel. The nasty specksall over the screen are whatAlan Graham of IBM referred to as ‘pepper’ in a presentation at APL87. They may not
make you sneeze,butare just as irritating.
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What you should have doneof course is to remember the LJUSTutility you wrote ages
ago. It looked like this:

Vv ZeLJUST W
[11 a <Z> is character matrix or vector <W> left justified
C2) ZEC+/ArO! '=WIOWv

It works fine on ordinary old character matrices, so you can apply it to each character
matrix in the vector of matrices:

LM¢LJUST’V

This approach has some advantages:
- Itexploits an existingutility
- Itis easier to write, read and understand
- Itis easier to modify
- Itexecutes faster because it uses only one ‘each’

This emerging coding style with 'each' can be summarisedasfollows:
- Solve the problem for SIMPLEarraysfirst
- Put your simple array solution into a defined function
- Use the defined function with the each operator

Finally, I would like to write about the benefits of using an APL compiler. I wouldliketo,
but this article is already overlong (it could certainly do with optimising). If there is
interest, this topic rightfully deserves an article of its own.
If} may finish by stealing another Alan Grahamline, I should remind you that if your
program has not yet been optimised, then it must be pessimised.
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British APL Association
Software Library

Order Form
To: Dave Ziemann

Flat 3, 63 Queens Crescent
London NWS 4ES, ENGLAND

PLEASE SUPPLY THE DISKS CIRCLED BELOW:
o 1 2 3 4 5 6 7 8 9 16 12 #12 «#13 #14 «15 #16 #17

48 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
36 37 38 #39 40 41 42 43 44 #45 #46 #47 «48 «49 «50 51 52 53
54 55 S56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
72 #73 #74 #75 #76 %77 #%78 $%(79 80 81 82 83 84 85 86 87 88 89
90 91 92 93 94 95 96 397 98 99 100

TOTAL NUMBER OF DISKS ORDERED (please double-check):
at 2 Pounds per disk : BAA Member's rate

OR at 3 Pounds per disk : Non-member’s rate

I want to join the BAA, and enclose
the 10 Pounds annual membership fee :

Postage and handling : 4.00
Add 2 Pounds for orders outside the UK:

Total order - remittance included:

 

Your signature:000
Your name:
Full address:
 

 

 

Please make cheques payable to the British APL Association.
Payment can be made in US Dollars - pay 1.5 US Dollars for each Pound.
All orders must include payment - allow 30 days for delivery.
BAA membership year runs from 1 May - 30 April. People joining part
way through the year will receive appropriate back numbers of Vector.
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BRITISH APL ASSOCIATION
Membership Application Form

Please read the membership informationin the inside front cover ofVECTORbefore completing this
form. Use photocopies of this form for multiple applications. The membership year runs from 1st
May — 30th April.
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applicants should contactthe Treasurer in advanceifan invoiceis required. Please enclose a stamped
addressed envelopeif you require a receipt.
Send the completed form to the Treasurerat this address:
Mel Chapman, 12 Garden Street, Stafford ST17 4BT, UK.  
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VECTOR is the quarterly Journal of the British APL Association and is distributed to
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Group of the British Computer Society. APL stands for "A Programming Language” - an
interactive computer language noted for its elegance, conciseness and fast development
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