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Contributions

All contributions to VECTOR may be sent to the Journal Editor at the address on the inside back cover. Letters and
articles are welcomeon any topicof interest to the APL community. These do not need to be limited to APL themes,
nor tust they be supportive of the language. Articles should be accompanied by as muchvisual material as possible.
Unless otherwise specified, cach item will be considered for publication as a personal statement by the author. The
editor accepts no responsibility for the contents of sustaining members’ news, or advertising. -
Please supply as much material as possible in machine-readable form,ideally as a simple ASCII text file on an IBMPC compatible diskette (any format). APL. code can be accepted as camera-ready copy, or in workspaces from I-APL,APL*PLUS/PC, APL*PLUSIi, IBM APL2/PC or Dyalog APL/386.
Except where indicated, items in VECTOR maybe freely reprinted with appropriate acknowledgement. Please inform
the editor of your intention to re-use material from VECTOR.

Membership Rates 1991-92
Category Fee Vectors Passes
UK Private £12 1 1
Overseas Private £20 1 1(Supplementfor Airmail) £8
UK Corporate Membership £100 10 5
Overseas Corporate £155 10
Sustaining £430 50 5Non-voting Student £6 1 1

The membership yeat runs from Ist May to 30th April, Applications for membership should be made to theAdministrator using the form on theinside back page of VECTOR.Passes are required for entry to someassociationevents, and for voting at the Annual General Meeting. Applications for student membership will be accepted on arecommendation ftom the course supetvisor. Overseas membership rates cover VECTORsurface mail, and may bepaidin sterling, or by Visa or Mastercard at the prevailing exchangerate.
Corporate membership is offered to organisations where APLis in professional use. Corporate members receive 10copies of VECTOR,andare offered groupattendance at association meetings. A contact person mustbe identified for
all communications.

Sustaining membershipis offered to companies trading in APL products; this is seen as a method of ptomoting thegrowth of APL interest and activity. As well as receiving public acknowledgement for their sponsorship, sustainingmembers receive bulk copies of VECTOR,and are offered news listingsin each issue.
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Advertisements in VECTOR should be submitted in typeset cameta-ready A5 portrait format with a 20mm blankborder.Illustrations should be black-and-white photographs orline drawings. Rates are £250per full page, £125 forhalf-page or less (there is a £50 surcharge per advertisementif spot colour is required).
Deadlines for bookings and copy are given under the Quick-reference Diary. Advertisements should be booked with,and sent to, Alison Chatterton, whose address is givenonthe inside back cover.  
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Somethings are
worth the wait

APL.68000 is not the only APL available for IBM’sRISC System/6000. But no other APL running on theRISC System/6000offers all these features:
. MicroAPL’s acclaimed windowing interface
° Seamless integration with X-Windows
. Adherence to OSF/Motif style guidelines
° Very close compatibility with APL2/370
. Binary workspace compatibility acrossplatforms
° High performance through MicroAPL’s unique"Portable Assembler" ™ technology

APL.68000 for the IBMRISC System/6000
Fourth to announce.First to getit right.
 MicroAPLLtd.

South Bank Technopark
90 London Road
LONDON, SE1 6LN
Telephone: 071 922 8866
Fax: 071 928 1006
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Editorial: Windows and APL
by Jonathan Barman

Windowsare wonderful! Most of you must be getting pretty fed up with those
sentiments which seem to be getting ever more strident since Windows 3 has
sold by the million.
Actually I think that windowsare pretty hot stuff. My conversion came about
after using OS/2 for about a year. As far as I am concerned the two key
ingredients are the consistency of the user interface, and the ability to have
several tasks running simultaneously.
The stated advantages of multiple tasks always seemed to meto berather thin.
Constantly switching from one task to another appeared to be a very
disorganised way of working. However, having used multiple windows and
multiple tasks I have now changed mytune. Mybasic ‘window set’ is APL in one
window,the favourite text editor in another, a mainframesession in a third, and
an appointments reminder running in the background. Hopping about between
windowsin order to use the best facilities in each seems to speed things up
substantially. APL can be used as a supercalculator and the results can then be
pastedacross into the word processor. Ofcourse, if substantial quantities of data
need to be transferred then you need functions andfiles, which comes down to
muchthe samething as runningseparate sessions.
The thing that really switches me on is the consistency of the user interface.
Window hopping demands consistency. Constantly switching between
mainframe and PC applications, where the user interfaces are so very different, is
quite difficult to learn and is a bore. Most of the OS/2 applications that I have
seen so far are very good, but unfortunately 1 have come across some which
don’t stick to the rules.
Applications written in APL need to stick to the rules, as does the APL
interpreter itself. Getting the APL interpreter to work with windowsis a one
time job, and one can only buy a version that has this feature. However, writing
an APL application that is properly integrated with windows meansthatthe
APL programmer must be able to access all the windowing facilities. There
should be no differences in the user interface just because the application has
been written in APL.All thelittle features should be present, the dialogue boxes,
standard editing of text, changing fonts, menu bars, buttons,etc.etc.
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An APLapplication simply running in a windowis not the sameas one whichis
fully integrated into the environment. If I change the printer driver will the APL
application know about it? The APL programmer may have taken great care to
create buttons which look and feel like the real thing, but what happens if I
changethe button colour?
APLinterpreters are now able to interface with windows. MicroAPL have had
APLintegrated into the Macintosh environment for some years. IBM, STSC and
Dyalog have all recently announced interfaces with X Windows. We should
expect a Windows3 interface to be announced‘real soon now’.In this issue there
are several articles explaining how the interfaces work and how you can use
them.
Windows programs seem amazingly complex, with several hundred function
calls and as many globalvariables to set or access. A very low levelinterface is
obviously desirable so that you can poke and tweak exactly what is needed, but
APL's interpretive overhead may makeit too slow for someof the very low level
activities - leave that for C programmers. APL needsa high level interface as well
as a low level one.
I have a nasty feeling that every APL supplier will produce radically different
highlevel interfaces. The big problem is that this is a chicken and eggsituation.
Until a high level interface is available it will be quite difficult to create serious,
window-integrated, applications. It will be quite easy to provide APL cover
functions to hide the awful window complexities, but I suspect that they may be
too slow for live applications. There may be a small band of dedicated
enthusiasts, but there probably won't be a large enough group of people with
strong viewsto influence the suppliers before somethingis actually produced.
The APL ‘hacker’ will not be interested unless there is an interface available
whichis really easy to use.
This is the first issue of Vector with substantial articles about windows.
Hopefully we will be able to have a constant supply of articles to keep you
informed about progress on this important topic.
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Quick Reference Diary 1991
Date Venue Event

4th - 8th August 1991 Stantord APL91: The Next 25 Years

20 September IEE London BAA Meeting
25 October IEE London BAAMeeting
22 November IEE London BAA Meeting

Starting from February 1991,all British APL Association meetings are held in the
TEE, Savoy place. Nearest tube outlets: Temple or Embankment.
Meetings are normally held on the 3rd Friday of the month throughout the
autumn and spring.

Overseas APL User Groups
The Vector working group is anxious to maintain contact with as many overseas
associations as possible. If you are running an APL group and would like to
receive Vector in exchange for your own newsletter or journal, please contact
Alison Chatterton at the address on the inside back cover. Wewill endeavourto
compile and maintain an accuratelist of contacts of overseas groups, and publish
this regularly with our APL Product Guide.

 

Dates for Future Issues of VECTOR
Vol.8 Vol.8 Vol.8
No.2 No.3 No.4

Copy date 5th Sept 91 1st Dec 91 1st March 92
Ad booking 42th Sept 91 1st Dec 91 1st March 92
Ad Copy 2ist Sept 91 12th Dec 94 42th March 92
Distribution October 91 January 92 April 92
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S DSB House, 15A George Street,

Croydon, Surrey, CRO 1LA
Tel: 081-680 5958
Fax: 081-680 5856

Mobile: 0831-228045     
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General Correspondence
From: Dick Bowman 5 May 1991
The final sentence on page 37 of Vector Vol.7 No.4 contains a couple of
inaccuracies which I would like to correct.
Having been part of the ACM SIGAPLExecutive Board for almost 4 years now, I
can say most emphatically that we consider ourselves to be an international
group rather than an American one. We welcomeparticipation from all nations
and direct our activities so that the benefits of SIGAPL membershipare as widely
accessible as they possibly can be.
On the subject of ASL/STATGRAPHICS‘competition’ - I can say that when the
Board informally considered the possibility of contributing to ASL funding,
although this was one ofthe factors which influenced our decision, it was not the
only one.

Dick Bowman
2 Dean Gardens
LONDONE173PQ

From: Adrian Smith 5th June 1991

I think someone should take STSC (and in the UK their agents Cocking and
Drury) severely to task for making potentially misleading statements in a series
of press releases about APL*PLUS/PCrelease 10. In particular, my attention was
broughtto this by a banner headline in “PC Shopper” magazine:

APL Under Windows
.. reading on I quickly discovered that this referred simply to APL*PLUS/PC,
and in my view anyone who boughtthe product and subsequently found that
the documentation quite explicitly stated “This will run under Windowsas a
non-Windowsapplication” would bejustifiably annoyed. You know andI know
that APL*PLUSrelease 9 runs quite happily under Windows, but this surely
does not excuse such a blatant attemptto con the public into making yet another
unnecessary upgrade.

Adrian Smith,
Brook House, Gilling East, York
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British APL Association
Summary of Annual Accounts

1990/91 1989/90 1988/89. £ £ £Receipts
Subscriptions 11787 12341 9835BCSservices 313 599 766Bankinterest 10652 9084 7260Vector advertising 8331 11546 2107Conferences and seminars 248 1170 39939Other 782 87 38
Total receipts 32113 35226 59945

Payments
Meotings 2223 3661 1194Administration 4510 4331 2839BCS services 313 599 766Outstanding Achievement Award 500 500 500APLStatistical Library 2738 3196 -Vector production and despatch 12308 10890 10080Education Vector supplement 4444 3091 1492Conferences and seminars 3358 - 40095Other 1366 337 1181
Total payments 31761 26646 58157

Assets summary:
Bank and other balances 81121 80769 72189Debtors 2928 6984 13145Creditors (1046) (642) -
Net assets 83003 87111 85334.  
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Notes to the Accounts
1. The pencefigures have been omitted, so columns may not add exactly.
2. Debtors are mainly advertising and subscriptions.
3. Creditors are mainly advance subscriptions, unpaid bills, and VAT.
4, The valueof stocks of Vector and the Software Library have not beenassessed.

Treasurer’s Remarks on the Annual Accounts.
The Association’s overall bank balance has increased over the last two years. As
the assets summary shows,this is largely the result of a substantial decrease in
the level of outstanding debts, chiefly advertising revenue. Payments for
advertising may now be considered to be up to date, so this will notbe a factor in
future. However, advertising revenuewill continue to fall because the numberof
advertisements placed in Vector has halved over the last two years. This may be
duein part to failure to meet publication schedules - advertisers please note that
Vector now regularly appears on time!
High interest rates have contributed significantly to income recently, but can be
expected to be'less importantin the present financial year.
Administration costs were higher in 1990/91 only because of exceptional costs
incurredin sorting out the accounts for 1989/90, and may be expectedtofall.
Following the change of venue from the Royal Overseas League to the IEE, there
has been a considerable reduction in the cost of meetings and there will be a
further reduction in the annual cost of meetings this year.
As has been explained elsewhere, the increase in subscription rates approvedat
the extraordinary general meeting in March was proposed by the committee so
that running costs would be met by subscriptions and advertising revenue,
leaving ourreserves to be available to spend on projects that will promote the
use of APL or otherwise benefit the APL community. The committee would
welcome suggestions for suitable projects.



 

 
Software ?

STSC - APL*PLUS PC

  

 

Full kit - Release 10........ vossettee £399
av Upgrade r9 - 710on.£165
pe Upgrade r8 - 710...£195

STSC - APL’*PLUSII
Full kit - Release 3.000.£999
Upgrade r2 - 78 ee £290
Upgrade rt - 73oe£320

Dyadic SystemsLimited
Dyalog APL PC 386ww.£999

MicroAPL Ltd
APL 68000 Level 1ow.£87

Please call for details on these and other APL productsSVCptima
Systems Limited

The Solution !   
 

OSB House, 15A George Street,
Croydon, Surrey, CAO 1LA

All the above are supplied to our standard terms and conditions. Tel: 081-680 5958
Prices, specifications and availability may change withoutnotice. .Prices exclude V.A.T. Fax: 081-680 5856  All trademarks acknowledged, Mobile: 0831-228045
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Newsfrom Sustaining Members
Compiled by Alison Chatterton

Dyadic Systems Limited
Dyadic is pleased to announce an implementation of Dyalog APL for Windows
3.0. The new productis called Dyalog APL/W andis based on Dyalog APL/X
for the X Window System. Dyalog APL/Wis written specifically for Windows
3.0 and makes full use of the Windows environment. It is a true Windows3.0
productand cannotbe run under DOSalone.
Like Dyalog APL/X, this new implementation will provide the APL developer
with the facility to concurrently edit/view functions and variables in separate
windows on the screen. The product also features the unique Dyalog APL
debugger which lets you step through an application watching the functions pop
up and down in windowsas they run. Dyalog APL/W will include a means to
invoke Windows menus, dialog boxes, scroll bars and so forth in end-user
applications.It will also provide DDE support.
In addition to a Windows3.0 environment, Dyalog APL/W requires a 386 or 486
processor with (ideally) 4Mb+ of memory. On a 386-based system, a 387
coprocessor is strongly recommended. The product runs as a protected mode
application in Windows386 enhanced mode. This means thatit can support very
large workspaces and even utilise Windows demandpagingif required.
Early trials (and this announcement was written in May) indicate that
performance will be every bit as good as Dyalog APL for DOS/386.
A detailed specification for Dyalog APL/W will be available at APL91, or can be
obtained by post from Dyadic or any Dyalog APL distributor.
As an Authorised IBM RS/6000 VAR, Dyadic is pleased to report significant
price reductions, and improvements in performance and specification across the
range. The new Model 320H now comes as standard with 16Mb RAM, 400Mb
disk and offers 38 MIPS and 11.7 Mflops performance. Based on this model, a
single-user workstation with a 16" colour 1280x1024 display, X-Windows, Motif,
and Dyalog APL costs around £16,500. A 10-user Dyalog APL system, using
ASCII terminals or PCs, can be put together for under £25,000.

11
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Cocking & Drury Ltd
First of all we'd like to apologise to you all for our non-appearance in the last
issue. We had anticipated a lot of the news in the issue before, but we should
have tried a bit harder to dream something up! We have a lot moreto tell you
this time around though.
Many of you will have received our publication ‘Upgrade’ around mid-June.
This publication, which used to be a regular feature in Cocking & Drury
activities, lapsed some years ago and we were pleased to be ableto re-instateit.
The 8 page issue contained news of developments at C&D, developments with
APL*PLUS, a user-story from London Life, a technicalarticle by Allan Gay on
migrating from APL*PLUSPCtotheII System for the 386 and more.
Anyone whodidn’t get a copy but would like one- give usa call.
At the time of writing (early June) we are deep in the throes of preparing for our
presence at Software Tools ‘91. We shall be showing APL*PLUSPC,II System for
the 386 and II System for UNIX. (Weshall also be showing the full range of
Smalltalk/V products- butthat’s anotherstory for someone else’s newsletter!)
The launch of the new APL*PLUSII for UNIX for the IBM, SUN and DEC RISC
machines has gonereally well. James Wheeler - Vice President of STSC in charge
of development- did a presentation in our training room to manyof ourleading
customers the day before his presentation to the BAA.
That - and our marketing work and several mentionsin the computerpress - has
led to a steady stream of enquiries and all our demonstration copies are currently
out on loan which bodeswell for future sales.
James also gave us an insight into future developments for APL*PLUS. DOS-
based machines remain dominant, in their view, with the 32-bit architecture
becoming standard but with an increasing interest in extending DOS with
Windows- and in UNIX workstations.
STSC strategies will be to concentrate R&D on 32-bit software, exploiting
Windows in DOS and X Windows in UNIX. There will be considerable
improvementsin interfaces to non-APLsoftware - Database managers, graphics,
SQL-based client-server databases over networks etc. But more importantly the
future of APL*PLUSwill include the ability to call APL from other programmes.
STSC have clearly committed themselves to developing APL*PLUStointerface
with the various GUI’s and to achieving the highest level of compatibility
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between them. The result will inevitably be to achieve even more sales for
APL*PLUSin thefuture.
Weat Cocking & Drury are delighted to be involved with these developments.
Weare currently celebrating the most successful year for software sales ever -
having set ourselves the target of £500,000 from APL*PLUS products in 1991 we
are happy to report that 21 weeks into the year we are ahead of target by over
10% and are now wonderingif we can makeit £600,000 for the year! We'll let you
know.
Our course programmeis busy - in the weeks surrounding the writing of this
news weshall have given 3 courses in Ireland and one on the Isle-of-Man. Our
course tutors are becoming well-travelled.
Onthe consultancy front we can report that we recently started workfora first-
time client, not new to APL but new to us, and that hasn’t been a common
oceurrence in recent months. There are several similar contracts currently under
negotiation, as well as new contracts with existing customers, and we have job
offers out to two consultants with more to follow. More newsonthat next time.

MicroAPL
In Vector 7.1, exactly one year ago, MicroAPL announced the launch of our
second generation APL - APL.68000 LevelII. In this issue of Vector, we hope to
do even better. We have two major product announcements to include, one of
whichsignals an entirely new area of operation for MicroAPL.
First of all we have completed work onthefirst significant upgrade to APL.68000
Level II. Version 2 of APL.68000 Level II removes most of the remaining
differences between APL.68000 and IBM’s APL2/370. APL.68000 Level II has
always been much closer in its specification to APL2/370 than any other APL,
even IBM’s own APL2/PC, and we have now further narrowed the gap. At the
same time we have managedto include some dramatic optimisations in certain
keyareas of the interpreter.
The mainfeatures in Version 2 of APL.68000 LevelII include format-by-example;
axis on scalar functions; extensions to selective assignment; N-wise reduction;
partition with axis. At the level of system commands and system functions we
have now implemented the name sorting and string range rules for system
commands and we have implemented ) SIS.
The optimisations we have implemented focus on simple cases of some of the
most widely used functions. For example, scalar integer arithmetic (e.g. +- FL)

13  
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has been substantially improved. Catenation operations with simple vectors have
been enhanced as have indexing operations with integer indices. The effect of
these improvements can lead to marked speed-ups - STSC’s benchmark 4 (Mixed
functions) is some 2.75 timesfaster! The final optimisation of note is with respect
to pick selective specification where, in some cases, speed-ups of two orders of
magnitude have been achieved.
Version 2 of APL.68000 LevelII is, however, just the warm-up act to our main
productlaunch of 1991. At APL91in early August, MicroAPLwill be launching
the first of a whole new series of implementations of APL.68000. Since early this
year we have been working on porting the source code for APL.68000 onto a
wide variety of RISC systems (Reduced Instruction Set Computers) and ourfirst
release is for the IBM RISC System/6000 family of computers.
The RISC System/6000 is making dramatic inroads into the workstation and
supermicro market and here at MicroAPL wefelt it to be an appropriatefirst
machine to support. APL.68000 running on the RISC System/6000 will bring
with it a number of powerful benefits for APL users. On the one hand we have
based our product specification on IBM’s APL2 specification (ensuring
compliance with large system APLs). On the other hand we have included a
numberof features in our APL.68000 which are of major importanceto the user.
There are a whole host of APL languagefeatures to complement and enhancethe
APL2 specification. APL.68000 on the RISC System/6000 will offer a fully
thought out and fully developed windowing interface for APL programmers to
use, The five years that we have spent developing windowinginterfaces on
machineslike the Mac and the Amiga haveallowed usto getthe interface right
without the burden of all sorts of inappropriate hang-overs from previous
implementations.
So whatwill APL.68000 for the RISC System/6000include? Firstly it will support
either dumb terminal connection or X-terminal connection. The windowing
interface will use OSF/Motif and will includeall the sorts of features that our
Mac usersare used to. Weare also including on-line documentationin the shape
of the entire APL.68000 manual. As usual we will not be subscribing to the
theory that binary compatibility is impossible. Any APL.68000file or workspace
from any other version of APL.68000 will be directly usable on the RISC
System/6000.
APL.68000 for the RISC System/6000 will be launched at APL91.
On closing note, our many Atari ST users will be pleased to know that we have
completed and are now shipping the upgrade to APL.68000 on the ST. All
registered users will have been contacted by post.

14
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Report of the Dutch APL Users Group
In Vector 7.3 the Dutch APL Users Group reported the start of the APL
ShareWareInitiative (ASWT). The recentactivities of ASWI wereas follows:

1. Thefirst activity of ASWIwasto decide aboutthe hardware platform and for
which APLsystem the software should be developed. The result of the first
discussion wasasfollows:

{ Hardware | Software 1
 

primary target | PC's } APL2/PC t
secondary target| Atari Mac | APL.680c0 IT |
 

2. The next activity wasto establish a set of standards aboutcoding and
documentation. The result of this has been submitted for publication in
Vector.

3. Thethird activity will be to compile a priority list of useful programs and
subsequently their specifications.

OnSaturday April 6th the Dutch APL Users Grouporganiseda fair at the OASIS
premises in Nieuwegein.
A numberof microcomputers and workstations were installed with all available
APL interpreters such as APL.68000 level I and II, IBM’s APL2/PC, Dyalog
APL/386, Dyalog APL/X, APL*Plus/PC and APL*Plus Il. Various people
showedtheir products andtheir applications (in alphabetical order):

+ Eke van Batenburg showed a simulationfor biological research in order to
answerthe biological question whetherleft-coiled snails can invade a
population ofright-coiled snails. Furthermore he demonstrated 2 games
which were developed for his son in 1 day using APL.68000.

+ In Tom Bonnema’s booth onecould get various public domain APL systems,
such as I-APL, TryAPL2, Sharp APL/PCandJ.

+ M.Bouwma demonstrated a very useful database package for STSC APL.This
package usedinvertedfiles and contained a numberof functions to create on-
screen dialogues in an easy way. A substantial amountof programming was
invested to ensurethe integrity of the database.

+ Louis van Geldrop showed a menusystem developed for APL2/PC using the
new AP124 processor. He also showed 2 packages already developedfor
ASWI: a componentfile system, an objectlibrary system and a system of
relational data functions for arrays.

15
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+ Oasis hosted the whole event. The smooth organisation was mainly dueto the
efforts of the people of Oasis. They received the visitors in a nice and
productive atmosphere, Furthermore, Oasis showed various APLinterpreters.

+ Jean-Jaque Riethoven showed STAR, a packageto analyse the folding of RNA
strings, using APL.68000.

+ Bernard Smoororganised an extensive display of APLliterature.
+ Fred Visser was presentwith I-APLtogether with English and Dutch

documentation.

The fair was attended by about 60 persons among whom ninecopies of STSC’s
Pocket APL wereraffled by Oasis Decision Support Systems B.V. The greater
part of the visitors were well-known with APL, but also some new faces were
discovered.

APL People Limited
Things have been very quiet on the recruitmentfront in the UKforthefirst half
of this year. We now havea lot of excellent ‘APLers’ looking for either contract
assignments or permanent vacancies. Any companies requiring skilled APL
personnel to work either here or abroad should contact me straight away! We
currently have a wide range of APL consultants and contract programmers
available at very reasonable rates!
Surprisingly business is booming for APL People’s sister company, APL
Manufacturing, whose production control software has recently been sold to
companies as diverse as Philips Electronics, Jaguar Cars, Peak Engineering, and
Marconi Defence Systems(to mention but a few!)

16
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Editorial
Welcome once again to Education Vector. This editorial will be my last as editor of
Education Vector, It seemsincredible that | have been doingthe job for three years now.
TempusFugit!It is with someregrets thatI relinquish my job - on the one hand I have
very much enjoyed the challenge of writing articles designed to encourage the use of
APL; on the other hand, it does take time, an all too precious commodity. In any case,
fresh ideas and enthusiasm generated by change is generally a good thing.
So I take this opportunity to thankall my readers who have expressed appreciation of
Education Vector, including those that havesent their contributions. (See for example
the Letters section this issue.) In addition I must thank Adrian Smith for his dedication
in type-setting so superbly all that I have submitted, not to mention exercising his
prerogative, both as type-setter and extraordinarily-capable-APL programmer, to
include apposite ‘extras’ from time to time! Thanks too to all members of the British
APL Association for allowing a very amateur APL programmerto benefit from close
contact with the APL professionals.
What of the future for Education Vector? First ofall its editorship is in the very capable
handsof my friend and colleague Alan Mayer(so only half the namehas changedin the
new editorial address!) Secondly, I am sure the British APL Association will continue to
send out copies of Education Vector to those on the mailinglist. If you are a reader
abroad, wish to continue receiving it, and have not yet written to me, please do so as
soon as possible, so that in the near future the Association can up-date its lists
accordingly.
If, however you wish to keep up to date with a somewhat wider spectrum of APL
activities, may | recommend that you become a memberof the Association and receive
those ‘glossy’ quarterly copies of VECTOR (see Letters). (A lot of the content of
VECTORistechnical, and perhaps writers of articles for VECTOR oughtto be little
morecareful to avoid the danger of being unnecessarily exclusive by using too much
unexplained jargon. Nevertheless, it does represent remarkable value for money- there
is no other APL journalto beatit. In addition the recent introduction of Random Vector,
which reports on the APLStatistics Library Project, should be of interest to many
readers of Education Vector.)
But back to Education Vector. To fill sixteen pages of interesting APL once a quarter is
not an easy task. But it is worthwhile, as manyof the letters I have received attest.
Please find that extra bit of time to write up yourlatest APL activities for inclusion in
these columns. APL professionals too havetheir role to play - not by usingits columns
just to demonstrate how clever they are, but by providing helpful hints on
programming, methods and idioms, tools for readers to make use of, and in short,
encouragementfor those of us whoarestill in the early stages of learning a language
that has so much to offer, both in terms of intellectual enjoyment and practical
usefulness.
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Letters
Since the plea in a previous column for readers(particularly those overseas) to
write in to say they wish to continue receiving Education Vector a number of
letters came my way which could be regardedas ‘fan’ mail. Their expressions of
interest in these columns have helped to make my time as Editor very rewarding.

From:Julian Vincent, University of Reading
T have been meaningto write this letter some time - 1 was a memberofthe British
APL Association for 3 years, receiving its very glossy publication Vector, and
findinglittle in it of interest, since ] am neithera totally committed APLer nor am
I terrifically computer-literate . I hack around in BASIC sufficiently to be able to
write routines for analysing data and controlling one or two bits of lab.
machinery. However | feel that as a supervisor of research students, and also
because I am curious about most things, I should acquire some knowledge of
various aspects of science and its analysis. Hence my tangential interest in APL.
However, your column was the only bit of Vector which I found to be
consistently interesting, amusing and (even!) useful. When I realised that it
would be sent to me even if I was not on the mailing list for Vector, I'm afzaid I
let the Vector find its own way home.
Sothis letter is by way of fan mail, perhaps to the extent that yourlittle pamphlet
is to me the most important bit of APL education I can pick up. Please keep
sendingit. If you need a subscription in the future, don’t beafraid to askforit!

From: Manfred Storn, Euskirchen-Kirchheim, Germany.
I am teacherin a secondary school (Hauptschule) in Germany and have been
taking computer lessons since 1982.
] first met APL 3 years ago, by accident, while looking for a programming
language - something like COMALonan Atari ST.I tried C and Modula 2, saw
MicroAPL and boughtit. Usually I get -APL or TRY-APL for my pupils to effect
the first interest for APL which can be handled more orless by intuition and
interactive work. Why write pagesof codeif there is APL available?
Wecan get a pretty good Germantranslation of Garry Helzer’s manual at a low
price, so that everybody can afford it. But 1 have a lot of difficulties writing
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complete programs which can be handled by anyone. In mostof the literature
there are lots of tricky or highly mathematical functions. But what I need are
simple menu-structured useful programs.
At the momentthe Education Vector seemsthe only script which can be used in
secondary schools without any further adaptation. The programming codeis
short enoughto putit into the computer without getting square eyes!
As a member of the APL-Club in Germany I get the APL-journal, butit isn’t
meant to be used for introducing APL to pupils. So I have to translate someparts
of the Education Vector.
Just a little information about myschool:it has 260 pupils in the age range 10-17.
Moststill use computer C-64 (even at school); there are very few pc's, buta lot of
Amigas (for games!) and some Atari STs. Languages preferred are PL-COMAL
and German LOGOfor the beginner. At the momentthereis a trend to let the
programsremain asblack boxes.

From: CE. Williams
T enclose a function MULCURFIT which allows Multiple Curve Fitting,the fit of
xy data pairs to the four common equations:-

straight line yeatbx (no restrictions)
exponential curve yraexp( bx) (y positive)
log curve y=atbln(x) (x positive)
power curve yoaexp(bln{x))} (x and y positive)

The data is entered only once and retained, being transformed when required.
The results are given with the correlation coefficient. This enables the bestfit to
be readily seen. There are somerestrictions since logs are used (see the
comments in brackets above). A test set of data pairs is included, together with
the results on I-APL on BBC2. J hopeit may be of some use to someoneoutthere!

V MULCURFIT;A:2B;M;MA;HB;N;SX;SY;R3Q32(1] ‘INPUT X AND Y YECTORS'tz] xacs] reO][4] Wepx ‘
CS] L:'INPUY REQUIRED FORM LIN(I),EXP(P),LOG(G),POW(W),END(E)}"
c6J +*(C180) =! IPGHWE')/I,P,G,W,E
£7] "INVALID CHOICE!
tel wL
{9] I:AeX o B+Y oO Ze1
£10} +PRO
{41} 'y=a+bx!
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2 Blenheim Rd 56 The Crescent
St Albans Milton, Weston-super-mareHerts AvonALI 4NR BS22 8DU
Disks are 860K PC disks except where specified. Other versions to special order.Please supply: frices include UKpostage

Oo. 01
Part. Item copies Price Total|-APL and related ProductsPC12 PC clone/Nimbus 360K disk & manual —_ £4.50ATI2 PC clone/N 720K 3.5" disk & manual __ £6.50BBC12 BBC 80Tdisk Master(& B with 32K sidews RAM) & manual ____ £4.50
A12 Archimedes disk and manual __ £4.50
Mi2 Macintosh disk and photocopied manual __ £8,50T3 Tutorial by Thomson & Alvord (45pp) __ £2.50
E4 Encyclopedia by Helzer (228pp) __ £5.50$5 APLin Social Studies by Traberman (36pp) __ £2.50P6 APLprogramsfor maths classroom, Thomson (185pp) _ £14.50Disks for |-APLFEMC Disk of Functions for Thomson's book by F Espinasse __ £2.00 :
FEK12 Mathskits 1 and 2 by Francis Espinasse _. £2.00FEK34 Maths kits 3 and 4 by Francis Espinasse _ £2,00
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ZVJ Zdenek V Jizba’s Lessons workspaces __ £2.00
FINN FinnAPL workspaces __ £2.00
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SAPL Sharp APL/PC manual[system] (350pp), disks & Tang. Math ___ £42.00
APLIPC Sharp APL/PC enhanced version 20 for PC & AT clones __ £55.00
APLI386 Sharp APL/PC enhancedversion 20 for 386/486 in real mode__ £60.00
DAPLIPC Disks only version of APLI/PC _ £21.00DAPLI386 Disks only version of APLIS86 __ £26.00
SAR Sharp APL Ref. Manual [/anguage] (qto 349pp) by Berry _ £18.00JPC ‘J’, (Advanced APL dialect): disk, Dictionary & Tang. Math __ £17.00
JMAG The Macintosh version of JPC above: Mac 3.5” disk __ £18.00
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EA Elementary Analysis by K Iverson (218pp) —_— £4.50
CNK Calculus in a New Key by D Orth (286pp) __ £5.00RCT Resistive Circuit Theory by R Spence (qto 279pp) _ £7,50TEY APL Quote-Quad: The Early Years (qto 465) __ £11.00
SBA A Source Bookin APL (qto 140pp) __ £5.50Al APLandInsight by Berry et al. (89pp) —_ £2.50FCP The Four Cube Problem by McDonnell (qto 27pp) _ £2.50SM Star Map by Berry & Thorstensen (41 pp) — £2.00
PA Probability in APL by L Alvord (120pp) __ £3.501A Introduction to APL by K E Iverson 1984 (st Opp) _ £4.00
AL APL Language Reference forforegoing (128pp) __ £5,00
IAT Introducing APL to Teachers (25pp) by iverson _ £2.00
IASE Intro to APLfor Scientists & Engs, iverson (26pp) __ £2,00
AE APLin Exposition by K E Iverson (61 pp) __ £2.00
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I-APL Newsfor Education Vector 8.1

1 Archimedes32-bit version - I-APL/32
Paul Chapmanhasfinished it! (He says I can’t write a paragraph without exclamation
marks and brackets), Although the precision and accuracy of the arithmetic is the
same as the previous version, this version gives access to all the available memory so
the maximum workspacesize is within a quarter megabyte of the memory installed.
The disk and notes on differences will be supplied to people who have bought the
previous version for £2 plus the packing charge from the enquiry address only. It
includes a version of DFILE.IWS which will read or write any size offile; previous
versions of I-APL only give access to the first 32K. It also includes mechanisms toconvert I-APL workspaces into |-APL/32 workspaces and vice versa. All the other
facilities of LAPL are available in the 32-bit version. We do not plan any other 32-bit
versionsof I-APL.
2 ISI Product Changes
ISIAPLO1, IS[APLO02 and ISIAPL03 have been superseded by new products. Instead of
upgrades to Sharp APL/PC these are each complete products. None of them isshareware. They each include the Sharp APL/PC system documentation, but if you
already have this then you may buy disks only without documentation which is much
cheaper. The advantage of the new productrangeis that the purchaser no longer has
to carry out any upgradeprocess. The new product runsstraight out of the wrapping.
A minordisadvantageis a slight increase in cost as now whatyougetis three disks in
the set instead of a single disk.

mainframe version 17 with 370 emulator as before. The
interpreter is shareware andis available on two disks from any ownerof a copy.Its
enormousrange of features andfacilities makeit impractical for anyone but an expert
to get the best outof it without the system manual.
APLI/PCis version 20 of mainframe Sharp APL.It supports APL characters on CGA,
EGA and VGA.It runs on 8088, 8086 and 80286 machines and the largest workspace
possible, with no shared variable processors and the minimum use of DOS memory,is
280K. There is a simplified session manager and editor and there is a simplified
asynchronous comms workspace. The FSCR screen workspace is fast. There is an
AP124 screen manager. There is a character mapping option which uses only the
standard IBM PCcharacter set. This can be used when there are no APL characters
available or to avoid CGA graphics which makes FSCR and the editor unuseable.
APLIB86/PC is version 20 for 80386 or 80486 machines only.It runs in real mode and
requires an XMSdriver. It gives all the APLI/PC facilities and runs about 40% faster
than Sharp APL/PC. There is a SHELLfacility which can run DOS commands and
programs in the 640K DOS memory when the interpreter and workspace are in
extended memory. Mostof the other options of APLI/PCare available.
Both enhancements give colour, and, if you have VGA, function key flip between 25
and 50 row screens. Both drop some Sharp features for the sake of speed (such as the
date and time stamp on file components and numeric arguments to Darbin and
Qarbout). Both require extra care with the DOS Shared variable processor.
Anthony Camacho 8 July 1991
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iz] ota=',7@
C13] 'b=', 74
Cas] o'r=t, aR
C15] +L
[16] P:A+X 0 Beey o 242
[C17] +PRO
Cig] 'ysaexp(bx)
Cig] ta=',#+@
C20] 'ba',yH
[21] 'r=',¥R
[22] #L
[23] G:A+eX o B+Y © 243
C24} +PRO

‘ [C25] ty=atbin(x)'
C26) 'a=',+@
C27] 'b=', 7H
C28] tr=',#Rk
T29] +L
[30] W:AteX o Beey o Zen
[31] +PRO
(321 'y=aexp(bin(x))![33] ‘a=',¥*Q
[34](353(367
C37] PRO: MA+(+/A)+N
(C38) MB+(+/B)+N
E39] §$X*((+/(A~MA) #2) + (4-1) ) #65
C40) SY¥*((+/(B-MB)*2)+(N-1))#.5
Cua] M+( (B+. %A) +) ~ (MAXMB))+((SXe2)x(1-37))

‘ C42] Q+MB-MxMAC43] R+(MxSX)+SY
Tuy] +(Z24)/44
t45]
fw6]
C47} +(Z=4)/32
[eal] #0

v

   

X+10 20 40
Y+,1007 .1790 .2960

      LINEAR: 0064157 b=.0424199 r=.99709
EXP: 078308 036398 97394
LOG: «230136 b=.140879 r=,99354
POWER: a=,01700 b=.777766 r=,99925

(Editor's comment:I hope I have typed the program correctly together with one
or two minor cosmetic changes. It is good to see this sort of program being
produced and indeed used.)
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Let's Integrate - Using APL
by Alan Sykes

Introduction
The great beauty about APL, and henceits great value to teachers, is the ability
to do such a lot with a few small programs. A few simple tools provided for
eager students to use can give as much stimulus as some very exotic teaching
software. The express aim of this article is to do just that, choosing the topic of
integration. No matter how rusty our Mathematics is, most of us can remember
whatintegrationis all about - ‘areas under curves’ is an adequate description for
most purposes.
Whereto start? Well, since everything is about areas under curves, and since the
simplest area to calculate is that of a rectangle, a useful tool is to be able to
specify a set of contiguous intervals (each interval of which will support a
rectangle of knownheight).

A GRID Function
As in one of my previousarticles, design is quite important. I require here a
function, call it GRID, which will calculate the end-points of ¥ sub-intervals of a
specified interval [a,b].

VY R+GRID A_B_N;A;8;N;0TO
{1] Ofo+1 © A+A_B_N[1] © B+A_B_WNE2] © N+A_B_NCE3]
£2] ReA+(+¥)}*(B-A)*O, 0

v

GRID 0 10 10
0123456789 10

GRID 0 2 20
0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 41.1 1.2 1.3 1.4 41.5 41.6

41.7°1.8 1.9 2

Notethat the last of the three arguments supplies the numberof intervals - not
the number of points. Of course this simple function could be made more robust
if required - obvious design features might include:
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{a) testing that the right argumentis numeric
(b) testing that the right argumenthas three elements
(c) testing that AsB andthat W is a positive integer.

Although this aspect is not central to the themeofthis article, some readers may
find it instructive to see just what is involved in providing such error traps.
Perhaps the easiest way to do this is to use ‘execute’ as I suggested in my
previous article. This is how GRID might be expanded to include the above
suggestions.

Vv R+GRID A_B_N;A;B;N;0IO
t1J A_B_N+,A_B_LN a force right argument to be a vector
C2] 2(0#140pA_B_LN)/'' "Right Argument must be numeric''9+0'
£3] 2(3*pA4_B_N)/'''Right Argument must have 3 elements''o70'Cu] GF0+1 © A*A_B_N[4] © B+A_B_N(2] 0 N+A_B_NE3]
{s] 2(A>B)/'''Interval mis-specified''o>0'
[6] 2((NeLN)vW¥s0)/''' Number of Intervals must be a

positive integer''9o-70'
C7] ReA+(+N)*x(B-A)%0,147

Having re-written the function with error trapping,it all has to be tested!

GRID 'FRED'
Right Argument must be numeric

GRID 2 2p1 234
Right Argument must have 3 elements

GRID2 14
Interval mis-specified

GRID 1 2 0
Number of Intervals must be a positive integer

GRID 1 2 10.5
Number of Intervals must be a positive integer

GRIDO 24
006.5 114.5 2

(Readers who have not gone through this exercise may now realise why it is so easy to
crash software. There is no particular difficulty in error-trapping individual functions,
but sometests could beeasily left out in whatis clearly a laborious process.)

Applying GRID
Back to our main theme- integration. As anillustration of how effective just this
onetoolis,let’s take a simple function to integrate - say the function FUN written
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below, given by the expression x exp(—x) , or in APL, Xx*-X, and integrate it
from 0 to 2

Y R+FUN X
(41) R+Xxa-X

v

As it happens, my integration is just about up to this calculation (making
numerical integration redundant, which however is not the point) and the
answeris given by [—x exp(—x) —exp(~x)] evaluated at 2 and 0. Hence
the correct answer isi — 3 exp(—2)

1-3x4*-2
0.59399%1503

As a simple approximationto the required integral, the range of integration may
be divided into ten intervals and the function evaluated atall these points:

GRID © 2 10
00.2 0.4 0.6 0.8 1 1.2 4.4 1.6 1.8 2

PUN GRID 0 2 10
0 0.1637461506 0,268128018% 0,3292869817 0.3594631714

0.3678794G12 0,3614330563 0.3452357495 0,329034K288
0.2975379988 0.2706705665

giving the heights of the rectangles. Hence an approximation is the sum of the
heights timesthe interval widths:

«2x+/FUN GRID 0 2 10
0,6172831122

Trying finer grids will of course give better approximations:-
«02x+/ FUN GRID 0 2 106

0.5966630121

.002x+/ FUN GRID 0 2 1000
O.5942644424

Given knowledge about the behaviourof the function (increasing from 0 to 1 and
then decreasing from 1 onwards) grids can be chosen (always to include the
turning point x=1 as an end-point) so that upper and lower bounds can be
obtained simply by checking which end-point of each interval has the smaller
(larger) function value. The easiest way to dothis is to turn the result of GRID
into a two column matrix, each row specifying the end-points of each interval.
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OPP+4
MAT+GRID 0 2 16
MAT<(~14MAT), [1.5] 14MAT
MAT one row for each interval

Qo 0.2
0.2 0.4 FUN MAT
0.4 0.6 0 0.1637
0.6 0.8 0.1637 0.2682
o.8 4 0.2681 0.3293
1 1.2 0.9293 6.4595 APL and its1.2 4.4 0.3595 0.3679 array operations!
2.4 1.6 0.3679 0.3614
1.6 1.8 0,3614 0.3452
1.8 2 0.3452 0.323

0.323 0.2975
0.2975 0.2707

=2x4+/[/FUN MAT Calculate Maximum of each row and use0.6367

«2x4+/L/FUN MAT Calculate Minimum of each row and use
0.5437

Hence the integral lies between 5437 and .6367. Now to close in on it byrepeating the operation with a finer grid. Butfirst, note that really I have beenrather naughty in applying FUW after creating MAT rather than creating MAT after
using FUN onthe result of GRID. So, subsequently, I shall reverse the order ofoperations. (To do so becomes important if the function to be integrated is
complex and evaluations take a long time.)

MAT+(~14MAT),(C1.5]44MAT+FUN GRID 0 2 100
«02x4+/(/MAT

0.5986

+02x4+/1L/MAT
0.5893

Hencethe integral lies between .5893 and .5986. Once more, take a finer grid:
MAT+("14MAT),[1.SIJA+HAT*FUN GRID 0 2 1000
+002%+/[/MAT

0.5945

2002%+/L/MAT
0.5935  
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So with one useful function and a few APL array operations,it is possible to
explore the very foundations of integration, wherebythe existence of the integral
is proven by a pincer movementfrom above and below.(There are some bizarre
mathematical functions for which this processfails!)

The Trapezium Rule
After the theory of integration, then consider some more simple techniques of
numeric integration. The first method used above, merely approximated the
function using a step-function - i.e. lots of horizontal bars. Since most functions
integrated in practice are smooth, it seems reasonable to approximate by
connecting the function points on the grid with straightlines. This leads to using
the trapezium rule to evaluate the area of each trapezium standing on each
interval. Each such trapezium has area equalto the average of the heights times
the width.If this is applied to all of them,then a formula for the integralis:

interval_width*((0.Sf(a)+f(ath}+f(atzh)+...+.5f(b)J

With a view to the next method, rather than taking the sum ofall the f values
and subtracting .5 times the sum of the first and last values, we will generate a
vector of coefficients .5 1 1 1 1 ,,,.5 using the expression .5,((N-
1)p1),.5. This can then be multiplied and added to the f values using +. * :

~02%(.5,(9991),.5)+.*xFUN GRID 0 2 100
0.593956

This is the basis of the trapezium rule, which can now be incorporated into a
function. To do soraises the interesting question of how to specify the function
to be integrated. The only way possible with first-generation APLinterpreters is
to pass in the nameof the function as a string variable. Consequently, the execute
function (see Education Vector April 1991) has to be used.
There is however a problem with passing function namesinto an APL function,
namely that care must be taken to makesure that nolocal variable names can
coincide with the function namepassedin.(If such a clash does occur, then what
is executed is the LOCAL variable.) A common way of avoiding sucha pitfall is
to use variable namesusing A or A. So with this in mind, our integration function
will haveasits left argument the nameof the function, andasits right argument
the parameter of the GRID functionto be used.
Here is the function 7R_INT. The key partis line 3 to the right of «, where a
string vector is constructed consisting of the function name, followed by a space
(very important) and the GRID command,all within quotes.
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V R«OFN PRINT tA_B_N;AA;AB;ON;AWT[1] AA+SA_B_NE1] © OB*4A_B_N[2] © AN*OA_B_NE3)[2] SWP+0.5,((ANV-1)p1),0.5[3] Re(4ON)x(AB-AA) *ART+.x2A4FN,! GRID OA_B_N'v
'FUN' RINT 0 2 100

0.593956

‘FUN’ TR_INT 0 2 1000
0.593994

Simpson’s Rule
So far so good: one top level function using a suitable tool. What next? Well, as
the trapezium rule supersedes the simple step-function approximation, so
Simpson’s rule which approximates a curveby fitting quadratic curves to each
interval normally supersedes the trapezium rule. The coefficients multiplying
the end-points of an assumed even numberof intervals are now 1424 242...41,
divided by 3 - otherwise the function is very similar - I have called it SMP_INT.

V R*AFN SMP_INT \A_B_N3A;48;AN;AWT[4] 6A*aA_B_W[1] © AB+4A_B_N[2] © AN+SA_B_N[3I(2) aW?+1,((AN-1)e 4 2),1
[3] Re(+3xANV)*(AB-AA)*AWT+.%*24FN,' GRID AA_B_N'v

'FUN' SMP_INT 0 2 100
0.594994

Notethatthis is accurate to the numberof decimal places shown!Notealso that
in some cases it is possible to evaluate the integral required by supplying a
definition, for example:

'(Xxu-X+' SMP_INT 0 2 100
0.593994

Hereis another example using the circular functions. First ofall, multiples of pi
are given by © right argument. Then 10 right argumentspecifies the sine
function (operating on angles specified in radians) and 20 right argumentgives
the cosine function.

ot (pi)
3.44159

02 (2xpi)}
6.28319

1oo.5 (sine of pi+2)
1
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200.5 (cosine of pi+2)
6.13658E17

'40X+' SMP_IN?T 0,{(01),100 (integral of sine from © to pi)
2

For a final example, consider calculating areas under the Standard Normal
probability density function.First to define NORMDEN:

Vv R+NORMDEN X
[41] Re( (02) %-0.5)%%-0. BX

v

Hence, to calculate the area under the curve from 0 to 1:
'NORMDEN' SMP_INT Q 1 100

0.941345

and so the area under the curve corresponding to mean plus or minus one
standard deviation is approximately 68%. Similarly,

‘NORMDEN' SMP_INT 0 1.96 100
0.475002

thusthe areato the right of 1.96 is .5-0.475,or .025

Producing Normal Distribution Tables
Witha little program to loop aroundanarray of appropriate values, tables of the
Standard Normal distribution can be constructed easily, though it may take some
time, depending on the speed of your computer. Hereis such an example:

VY R+DIM NORMTAB G;C
[13 Re(pG)po0 o CH1
[2] Jp:RCC]+0.5~'NORMDEN' SMP_IN? 0,G[C],100
[3] +((pG)2C+C+i)/ip
C4] R«DIMpRv

As an exampleofits use consider the rather coarse grid of values from 0 to 2.8 in
steps of .2

R+]+3 5 NORMTAB ~1+GRID 0 3 415

0.5 0.4207 0.3846 0.2743 0.2419
0.1587 o,1151 0.08076 0.0548 0.03593
0.02275 0.0139 8.198F3 46.66123 2,555F3  
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With the help of somelabelling programs (see the separate article) a table
suitable for printing can easily be produced.

'Z value/.0/,2/.0/.6/.8/' CLABEL '0/1/2/' REABEL R&

2 value +0 +2 4 76 +8

9 o.5 0.4207 0.3466 9.2743 0.2119
4 0.1587 0.1151 9.08076 0.0548 0.03593

0.02275 0.0139 8,198F3 4.66183 2.555E3

These calculations yield results which agree with commercially available tables
to four decimalplaces.

Monte Carlo Simulation for Integrals
Finally in this article, consider the possibility of Monte Carlo Simulation to
evaluate integrals. This is a technique of sampling the function f to be integrated
uniformly at random throughout the range of integration and calculating the
resulting sample mean. This is an approximation to the expected value of the
random variable f(X), (where X has a Uniform distribution on [a,b]) which in
turn differs from the integral required by a factor (b-a).
This approachis easily done in APL with the aid of a few moretools.Firstofall,
generate values uniformly at random throughtheintervala to b:

Vv R+N UNIFORM A_B;A;8;T
C4] A+A_BE1] © B+A_B[2] © 7+10000000000
[2] R+A+(B-A}*(0.5+7NOP)+T

v

10 UNIFORM 0 2
1,9456579 1,192201 0.097855169 0.015331741 0.50314947

0.19926829 1.4752251 1.70138 1,.8358242 0.75769372

Addto the toolkit a program to calculate the mean:
Vv R+MEAN X

C1] Re{+/X)+pXv
Now calculate twice the mean of a set of function values (twice because the
intervalis of length 2):

2xMEAN FUN 100 UNIFORM 0 2
0.5628702
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Again, such a procedure canbecalled from a program,called MC_INT
VY AR+AFN MC_INT \A_B_N;AA;AB;4N

{1i) SAt+ASA_B_N(1] © AB+OA_B_N[2] © AN+SA_B_N[3]
[2] AR+(AB-AA)*MEANSOFN,' ',(¥4N),' UNIFORM AA_B_N{1 2]'

v

‘FUN’ MC_INT 6 2 1000
©. 58683034

Of course, repeating the same commandwill give different estimates of integral.
Moreoverif you play around with it you will soon see that you haveto usea lot
of values to get a decent accuracy. So the technique is not used for simple
integration. It does howeverhaveits uses in more complex situations.

 

Labelling
by Alan Sykes

In a previous Education Vector I looked at one way of tackling the problem of
adding column and rowtitles to a matrix. Recently I have up-dated my method
of approach so that it was more automatic, but withoutthe facility to right- or
left-justify the column titles.
The programs do havetheir use in the production of educational material so I
have taken the liberty to include them in this issue and also use them in my
article.
I guess that many professional APL programmers have their own such utility
functions which may or may notbeeasily available to the general public. 1 shall
be delighted if the professional programmers who read Education Vector throw
up their hands in horror at what I producehere, as long as they write to me with
their preferred solution so thatit too can be madeavailable in a future edition of
Education Vector!
The programs are RLABEL, CLABEL, and DTB.To inputtitles as left arguments,
use a separator to create a character string, such as‘label 1/label 2/’ . The
function DTB provides an option of changing a character matrix of labels into
such a string, deleting thetrailing blanks in the process.
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Onetechnical problem with my approachis that 1 wish to be able to detect blank
columns of the array automatically. However, the row titles themselves could
contain a blank column. Hence I have used a character from (AV (OAV[256] for
APLPLUS), which is used to separate the row labels from therest of the table.
Here are the programs and a short demonstration of their use.

Y R+ROWLABELS RLABEL TAB;T
[1] a computes the right argument for CLABEL
(21 a with rowlabs and formatted num table separated by OAV([256}
[3] a left argument either a matrix or a vector with separators
(4) 2(1=ppROWLABELS) /'ROWLABELS+BOX ROWLABELS'
[5] R+ROWLABELS ,DAV[256],(~a\a/T=' ')/T+¥PAB
C6] 2(O=A/RE3(pRYCZ2J]=' ')/' RR, tt

v

V R+COLLAB CLABEL TABLE;I;J;II; JJ;M;N;MM;NN;TI;WD
{1] a Puts column labels on the top of table
(2] a left arg is a set of labels either as string or matrix
[a] 2(1=pp TABLE) /' TABLE+(1,p TABLE) pTABLE'
ca] 2(0=4/TABLE[; (pTABLE)[2]]}=' '}/'PABLE+TABLE,'' '''
cs] 2(2=ppCOLLAB)/'COLLAB+DTB COLLAB!
té] TABLE+(~A\a/PABLE=' ')/TABLE
[7] I+(afPABLE=' ') 9 PI*(afPABLE=DAVE256])21 0 +(PI>pT)/cont
[3] T{i71+7I]+0 o I([PI+ 0 1]+ 1 0
[9] cont: J+I=19I o Ifd/ipI]+0 o IfpTj+is
(10) II+I/tpl o M+II-0,-it+IT
[141] TABLEC;IIC1}3+' '
[12] J*COLLAB="1+COLLAB 9 Jd+d/ipd o N*+dJ-0,-1tde
[13} COLLAB+COLLAB,(0.5]'-' © COLLAB(;JJ]+' '
C49} FCLIJ+ICII]4+3+(MEN)-M 9 FEIT] +70 II] +34 (MEN) -N
(15) I*I+4 0 J+d+1 0 WD+4/T
[Cis] R+(2,WD)+d/COLLAB o RUE;(RCisJ=' ')/t itpRi+t
€17] RR, [1] ((1+pPABLE) ,WD)+I/TABLE
£18] R+{ov\g~a7R=' ')/R

v

V L*BV BOX X:I3d3K;REP;M;F
[1] a converts segmented string to character matrix
[2] +(F+oeQNC 'BV')/ct o BY+"414X
C3] ct:X+#X,FpBY o E«(1,9,X)pX o +(~v/I*BV=,X)/0
[4] TeI/ipl o XCI}«' ' o Je1sT-0, Atl © K+(MelI) -d
cs) REP+(pX)p1 9 REP[I]+K © L+((pI),M)pREP/X

v

Y R*DIB MAT;T
[43 a drops trailing blanks on MAT
[2] a and returns a vector with separators /
(37 T+pa\GHAT=' !
Cu} Re {~,7,0)/,MAT,'/'

v
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X+?3 4p10

x
6 10
2 10
a §&
3. 2
7° 7
9 10

‘ROW 1/ROW 2/ROW 3/1 RLABEL +X
ROW 16 10 2 10
ROW24% 5 3 2
ROW 47 7 9 10

'ROW/COL 1/COL 2/COL 3/COL 4/' CLABEL
"ROW 1/ROW 2/ROW 3/' RLABEL 3X

ROW coL 1 COL 2 COL 3 coL

Row 1 6 io 2 10
ROW 2 4 5 3 2
ROW 3 7 7 9 10

'/COL 1/COL 2/COL 3/COL4/' CLABEL
‘ROW 1/ROW 2/ROW 3/' RLABEL 4X

COL 1 COL 2 COL 3 coL

ROW 4 6 10 2 10
ROW 2 4 5 3 2
ROW 3 7 ? g 10

MAT+3 So'ALAN BILL PETER‘
MAT

ALAN
BILL
PETER

DIB MAT
ALAN/BILL/PETER/

Readers may beinterested to know that these programsare currently used to
providelabelled outputfor several functions from the APLStatistics Library.
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Editorial
The official launchof the first three volumes of ASL took place at a British APL
Association meeting in London in March 1991. Jake Ansell presented Volume 1
(Basic Statistics), Tony O'Hagan demonstrated thefacilities of Volume 2 (Basic
Graphics) and Alan Sykes discussed the facilities and recent amendments to
Volume 3 (Regression and Generalised Linear Models). This issue of Random
Vector containsarticles on Volumes 1 and 3.
The article by Jake Ansell and Alan Sykes, in particular, illustrates someof the
reasons for starting the ASL projectin thefirst place. In much the same way that
collections of APL idioms and toolkit functions are a useful resource for general
APL programming,it wasfelt that the use of APL for Statistical purposes could
be encouraged bythe provision of a range of tried and tested APL routines. As
ASL enters the phase of public availability, 1 would like to recall some of the
guidelines for ASL laid down in 1989 (Vector 6.3 - ‘ASL after Gregynog’ Tony
O'Hagan):

+ ASL should consist of APL functions primarily to perform statistical
calculations, with basicfacilities for displaying the results, but without
attempting to develop a sophisticated userinterface.

+ ASL should be independent of commercialinterests, and the ASL functions
should be madefreely available for only a nominal charge.

+ ASL should be documented in bookform, giving detailed information on the
functionsincluding full code.

+ The even wider audience of users ofstatistics packages will need a user-
friendly front-end and more eye-catching graphics. There should be a real
commercial interest for companies to provide such a package. Commercial
exploitations of ASL for this and other markets should belicensed so as to
provide incometo continue the development of ASL. Thefinancial
managementshould be handled through the BAA.

Now that the documentation forthe first release of ASL is nearing completion,
we will be able to set the prices for the various elements of ASL. As stated above,
and in our other publications, it is intended that educational and personal users
of ASL will only have to pay for the duplication and distribution costs of the
software and documentation. Commercial users - either corporate or software
houses wishingto include ASLroutinesin their packages - will have to enter into
a licensing agreement with the BAA. As soon as wehavefinalised duplication
details and costs we will publicise the details, In the meantime - contact the ASL
committee.
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Tony O'Hagan announced, at the launch of the first three volumes of ASL, that
he will be standing down as Chairman of the ASL Management Committee at
the next ASL Conference due to the pressure of his real work. I would like to
take this public opportunity to thank Tony for all the work he has put into the
ASLproject over the last few years. He has contributedto the projectat all levels
- submitting code, testing other submissions, chairing Management Committee
meetings in a relaxed and effective manner and also making a number of
presentations on ASL.
As I mentioned in the last Random Vector, the next ASL conferenceis set to take
place at Gregynog between 30 Sept and 2 Oct 1991. The only costs for delegates
will be their travel expenses and we are keen to hear from interested parties who
wouldlike an invitation to attend. This will be an important staging post in the
ASL project as we hope to start considering the next volumes to add to the
library. We shall also be seeking nominations for a new Chairman at the
conference and also for an influx of new blood onto the various ASL committees
- another good reasonto attend(?).
As usual, I include the contact details of the current ASL Management
Committee whoare:

Deputy Chairman: Alan Sykes,
Department of ManagementScienceandStatistics,
University College of Swansea,
Singleton Park, Swansea SA2 8PP.
Telephone: 0792-295296

Manager: Jake Ansell,
Business Studies, University of Edinburgh,
William Robertson Building, 50 George Square,
Edinburgh EH8 9JY.
Telephone: 031-650-3806

BAA Representative: David Eastwood,
/Newsletter Editor MicroAPL Ltd., South Bank Technopark,

90 Lendon Road, London SE1 6LN.
Telephone: 071-922-8866

BAA Representative: JohnSearle,
4 Hawks Mews, Greenwich,
LONDONSE10 8RA.
Telephone: 081-858-6811 (home)
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Beaton’s Recipe for Least-Squares
by J.I. Ansell and A.M, Sykes

Introduction
An exhaustive search through academic papers on the subject of least-squares
algorithms would no doubt reveal enoughtitles to fill the space allotted for this
article! So why another one? The aim here is to look at the least-squares
algorithm that replaces ‘domino’ in the generalized linear regression models
volume(called ASLGREG) in ASL. As such,it updates thearticle by Sykes and
Ansell (published in Vector Volume 1 Number4, - see [3]) entitled ‘When
domino is not sufficient’. As this title suggests, it looks at a particular
implementation of Beaton’s least-squares operator, which in tum involves the
notion of sweeping on successive predictor variables. For the sake of
completeness, some aspects covered in that paper are also mentioned here.

Beaton’s Method
Householder’s least-squares operator (alias ‘domino’ to APLers) operates on the
design matrix of a linearstatistical model in which each column consists of the
values of one predictor variable. In contrast, Beaton’s method manipulates a
symmetric matrix of sums of squares and products formed from the predictor
variables followed by the y variable, by performing successive sweeps (see [1]).
The sweep onthe ‘k’th variable is given by:

VY S+K SWEEP S;T;TV[a] S+S-(7V0, xPVeSCK;])eP+5CK; KI[2] SUsK]+S(K;3+rv+|7[3] SCKs;K}+-+Pv
Where S denotes the sum of squares and products matrix. The values of 5 after
the sweep on the kth variable all have appropriatestatistical interpretations. In
particular, having ‘swept’ variables 1,2,...k, the top-left k by k matrix is minus the
covariance matrix of the regression coefficients; the first k elements in the last
column (correspondingto the y variable) are the regression coefficients, and the
bottom right-hand cornerelementis the residual sum of squaresof the y variable
after regression on variables 1 to k. Also note that repeating the same sweep
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twiceis equivalentto not having swepton thatvariableatall, a feature useful for
stepwise procedures.
As an example, considerthe regression data used in our previous paper.

P
R
E
P

BH
E
R
B
B
B

(+D+1,X1,X2,X3,[1.51¥
2.5 1.
2.375 1,
3.125 1.
1 0,
1,875 1.
41.5 i.
0.875 4,
0.125 1,
3.5 1.
1.625 1.

os Oo,
96 3
7 1.
87 1,
3 1.
73 3,
68 3.
o4 2.
47 Qo.
57 2.

625

75
375
75
125
5
5
875
625

2
1
2
1
3
2.2
2.2
2.4
1.7
2.2

Now form the sumsof squares and products matrix:

10
18.
14,
24.
24.

U+S+(&D)+.*D
18.5 14,37

5 44,094 27.794
37° 27.794 21.804
125 34,203 32.276
6 39.575 30.684

21,125
34,203
32.276
§3.328
45,05

21.6
39.575
30,684
45.05
49.12

Now sweep on the first three columns,i.e. regress y on the constant vector, x1
and x2

3 SWEEP 2 SWEEP 1 SWEEP S
“4.9034 0.040355 1.2030.040355 “0.11619 0.4245
41.203 0.1245 “0.99359

"4.885E°15 0.8 2.52.6029 “4,5763E3 0.90615

“4,885E15 2.6029
70.8 “1.5763E3
2.5 0.306451.5099B714 5,99522°15
8.995215 2.3546

Hence the regression coefficients are given by 2.6029, “1.5763EF3 and
—0.30615,as verified by using ‘domino’:

YEDC;1 2 3]
2.6029 ~1,5763E3 “0.30615
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Also, the residual sum of squaresof the y data after regression is 2.3546, which
mayalso be verified by the raw APL code:

+/TxT+Y-DC;4 2 3)+.xB+YRD[;1 2 3]
2.3546 :

the kth diagonal element(the pivot) plays a crucial role in the sweep operation
since it is used to divide other quantities. A pivot close to zero may lead to
considerable numerical inaccuracies. however, the sweep makes no distinction
between the ytvariable and other variables not so far swept on. Hencethe pivot
represents the residual sum of squares for that variable when regressed on the
variables swept so far. For example, the 4 4 element of the result of the sweeps
above, equal to 1.509914 showsthat the variable x3 can be represented as a
linear combination of the previous variables:in fact the figures in column 4 show
that X¥3=(~.8xX1)42.5%X2.

Collinearity
Whenpredictorvariables are (near-) linearly dependent, as in the example above
(a situation labelled collinearity), the use of domino either produces a DOMAIN
ERRORorlargeregression coefficients which have huge variances and which are
highly correlated. In simple terms, duplication of information confuses the
algorithm, and results can sometimes owe more to the small details of the
algorithm thanthe original problem.
A simple way out of this dilemma is to miss out the variable(s) which
duplicate(s) information. This is where the pivot plays its role. Before pivoting
on the kth variable, s[k;k] can be related to the correlation coefficient of the kth
variable on those that have been pivoted. Henceit is possible to decide to not
include the kth variable if 1 minusits r-squared valueis, say, less than .001 - the
criticality parameter.
Frane in his paper on checking the tolerance in regression calculations (see [2])
showedthatprior to using the kth pivot,it is also easy to see whether,if the kth
variable had been included previously, variables currently included would have
failed the inclusion test. In either case, the kth variable is omitted.
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Frane’s illustrative example uses the correlation matrix C of three predictor
variables given below.

¢
1 0.99498743710662 0,.099498743710662
0.99498749710662 1 9
0,099498743710662 0 1

If the sweep operatoris applied to variables 1 and 2, then the pivot for the third
sweepis .01, which is abovethecriticality parameter .001.

2 SWEEP 1 SWEEP C“100 99.499 9,9499
99,499 “100 “9.9
9.9499 “9,9 0.04

However,if variables 2 and 3 were sweptfirst, then the pivot for sweeping on
the variable 1 is then less than .001.

3 SWEEP 2 SWEEP C1E74 0.99459 0.0994990.99499 “4 00.099499 06 “4

The Basic Design
It is clear from the above discussion, that Beaton’s method can thusbe applied to
producethe covariance matrix of the estimates, the estimates, the residual sum of
squares, and information on what variables are nearly linearly dependent on
previously included variables. In addition, as the consecutive sweeps are
performed,the residual sum of squares of the intermediate models can be ‘taken
downandused in evidence’.
Hencethe result of the weighted least squares routine AWLS takes the form of
ann by [n+3] matrix m suchthat:

(a) MU1tN; 14] is the covariance matrix of the estimates
(b) MC;N+41 is acolumnofthe regression coefficients
(c} MOE;N+2] is acolumn of the consecutive residual sum of squares
(d) MC;4+3] isa boolean vectorwith a zero value indicating that the

corresponding variable has been omitted, for one of two
possible reasons.
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The function BEATON (also supplied in ASLGREG) illustrates this form of
output. It operates, using a right argument equal to the sum of squares and
products matrix, and a two-element vector left argument specifying the
criticality parameter and the numberofvariables to be swept.

-001 3 BEATON §741.9084 0.040355 1.203 —4.885E™15 2.6029 1 2.4640.040355 0.11619 0.1215 ~0.8 "4.5763E-3 1 2.4491.203 0.1215 "0,99359 2.5 “0.90615 1 2.9546“4.885E715 ~0.8 2.5 1.5099F-14 5.9952E-15 0 0

.001 4 BEATON S71.9034 0.040355 1.203 “4,885E715 2.6029 1 2.4640.040355 0.12619 0.1215 “0.8 "1.5769F°3 1 2.4491.203 0.1245 70,99359 2.5 -0.30645 1 2.3546“4,885E715 0.8 2.5 1.5099F71% 5,9952F-15 0 2.3546
Because of the collinearity already noted, these two statements provide nearly
identical results. Note the succession of residual sum of squares, namely 2.464
(after fitting the constant term) 2.449 after additionally fitting x1, and so on.
Applying BEATONto Frane’s correlation matrix of predictor variables gives the
followingresult.

.001 3 BEATON ¢
~100 99,499 $,9499 4 0.9904

99.499 ~100 “9.9 1 0,01
9.9499 “9.9 0,01 0 6.01

Thus the function BEATON incorporates a check for both possible occurrences of
collinearity. As such it follows the methodology suggested by Frane, and also,
according to the paper by Clarke(see [1]), that employedin the RoyalStatistical
Society’s generalized linear modelling package GLIM.

The Constant Vector
Most(but not necessarily all) regression models include an intercept term (the
constant vector). Sweeping onit essentially converts the sums of squares and
products matrix S to the equivalent one where each variable is replaced by the
same variable centred about its mean. However, this conversion is subject to
potentially large rounding errors, and should be avoided. (This is the essential
reason why, in our previous paper, Beaton’s method wasout-performed by, for
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example Bjorck’s method.) Hence to apply Beaton’s method successfully this
factor must be taken into account.

The Final Recipe - AWZS
Theresult of applying AWLS has already been described above. But whatareits
parameters? First the left argumentis a two-element numeric vector consisting of
the criticality parameter and a boolean value, with 1 indicating that the constant
vectoris included, 0 that it is excluded. The effect of this flag,if set, is that the
sums of squares and products matrix calculated is that centred around the mean.
All regression results are then transformed back to standard form before
delivery.
Secondly,the right argumentis a segmented string indicating in order the names
of the design matrix, the y-variable, (optionally) a prior-weight vector, and
(optionally) a boolean vector indicating predictor variables not to be included.
As an exampleillustrating its use consider the following quadratic regression
problem.

DES*(110)e.%*0 1 2
YV+(DES+.*1 “1 2)+7504710p100
rv

21 16 60 64 49 27 4108 113 175 233
YVBDES

49.483 “17.46 3.4583

-001 1 AWLS 'DES/YV/'
1.3833 “0.525 0.041667 49.483 1 45874

“0,525 0.24129 70.020833 ~17.46 1 10926
0.041667 ~0,020839 4.893923 3.4583 i 4641.6

Notice howthe last column gives sufficient information to test that the quadratic
term is necessary - this is exploited in ASLGREG by the provision of a
PESTHYPOTHESIS function.
Nowrepeatthefit missing thelast pointout.

PW+(110)<10
«001 1 AWLS 'DES/YV/PH/'

1.649 0.67857 0.059524 39.833 1 22060
“0.67857 0.34134 “0.032468 “44.173 a1 6507.4
0.059524 “0.092468 3.2468E9 2.7273 1 4246.5
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As a final example, consider the data used already, contained in the matrix D
(with the y-variable in the last column).

2001 1 AWELS 'DE;1 2 3 4}/D[;5]/'
1.9034 “0.040355 “1.203 o 2.6029 1 2.464

7O.040355 0.11619 “0,4215 0 “4,5763E 3a 4 2.449
“1.203 70.1245 0,99359 Qo 70. 30615 1 2.3546
0 o o 0 Qo 0 2.3546

The penultimate column showsthat variable x3 has not been included, becauseit
is linearly dependent on x1 andx2.

Accuracy Considerations
How well does the proposed algorithm 4WLS perform according to the bench-
markintroduced in our previous paper? The answeris: very well indeed.In that
paper([3]), Greenfield’s data (depending on two parameters n, and m) was
analysed by different methods and the numberofsignificant figures correct
quoted. For n equal to 0 and m bigger than 4, domino gave domain error, and
other methods gave varying numbersofsignificant figures.
The function GREENFIELD constructs x,y data, applies AWLS, and comparesthe
answer with the true answer, outputting a 2 by 3 matrix such that each row
consists of the estimate, true estimate and percentage relativeerror.

Y R+*GREENFIELD N_M
(1] # Creates Greenfield's data given N_M as two non -ve intgrs
(2] a Compares least-squares output from AWLS with true values
[3] # Outputs both and the relative % error to the nearest intgr
(4] a See Sykes and Ansell Vector Vol.i No.
C5] Y*7+ 12 3 °4 5 *410*-N4_M[1]
C6] Xei,[1.5]8+ 13 2 4 5 *10%-N_M[2]
C71 Re 1273 1 AWLS 'X/Y/'
(383 R+R[; 3], (7+(0.3%40%-N_ME1] )-7.2%10%--/N_M),0,9*10%--/N_M
(97 Re¥ 3 2 pR,100*|(RC41 27-R£3 4))+R(1 2]

v

GREENFIELD 0 5
~749992,699978941 ~719992.7 2.92493227896128E9

89999,9999973676 90000 2.92490262339789F9

GREENFIELD 0 13
~72148849499738.5 ~71999999999992.7 0.2063089027U4647

9018606187468.23 9000000000000 0.2063088027K4626  
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As m increases, the size of error increases. By m equal to 13, the previous
methods used gave no correct significant figures. As examples such as the ones
above show, AWLS hasa relative error of at most .2% for the range of m values
from 0 to 13.

Speed
How quick is AVES, compared with domino? To make such a comparison is
slightly unfair on AWLS as the latter gives so much more information than
domino.It is annoying that Householder’s method has the potential to give all
the information that AWLS does. It was such a consideration that prompted one
of us to write a statistician’s form of domino - see [4]; nevertheless it is the
obvious comparisonto take.
The following table gives timings of domino and WLS in milliseconds for a
variety of design matrix sizes: the timings were made using Dyalog APL on an
IBM Model 70.
 

Number of Columns
 

 

i 1 1t | |' | 5 40 20 |
{ t I' } B/AWLS Q/AWLS B/AWLS || —— — — |! 50 | 60/270 160/660 550/1760 || Number of 100 | 110/440 330/880 1150/2470 || Rows 1000 | 1210/2750 3410/6480 11200/17800 |
As expected, the larger the problem, the more AWLS gains on domino, as the
former only operates on columns to produce the sum of squares and products
matrix; thereafter, the sweep operator is much faster than the equivalent
Householder operation on a column. For small problemsthe ratio seems to be
about4:1, but for only medium sized problems(e.g. 100 by 20) this has dropped
almostto 2:1.

Conclusion
Beaton’s recipe can be programmed efficiently in APL to provide a reliable,
accurate, and flexible algorithm that is reasonablyfast. It is superior to dominoin
coping with problems of collinearity. It is particularly gratifying to be able to
analyse a particular model and to beable to extract residual sums of squares of
intermediate models withoutfurther calculation.
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Bottom Shelf: Basic Statistics
by Jake Ansell (University ofEdinburgh)

Introduction
To give structure to the ASL library it is divided into shelves. Whilst most
shelves have specific application the Bottom Shelf is a general shelf which will
contain functions to be used throughoutthe library. Each shelf may be divided
into a series of volumes.
The Bottom Shelf will eventually consist of the four volumes: basic statistics,
numerical analysis, data management and utilities. ASL volumes are not
packagesbuta set of well tested and established APLroutines, Packages may,of
course, be constructed from the routines. Those wishing to provide commercial
packages based on ASL will be allowed to do so through a licensing agreement
with the British APL Association.
In this article we will review the Basic Statistics volumeincluding a brief outline
of the material contained within the shelf. Since the design process for this
volume differs from those previously described (the Graphics and Regression
Shelves) I have added some comments on design and standards. (The Basic
Statistics volume may possibly form the blueprint for the development of
subsequentshelves.)
A list of the functionsin the Basic Statistics volume wasgivenin thefirst edition
of Random Vector. For those who desire a more formal account Norman
Thomson has produced a Basic Statistics specification document based on APL2
which discusses in more detail aspects of the volume.

Contents of the Volume
At the first ASL Workshop, held at Gregynog, Wales, it was decided that the
Basic Statistics should cover the material required to teach first year
undergraduate or A Level students Statistics. This would then be enhanced as
the library grew with the inclusion of functions commonto morethan oneshelf.
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The statistics currently within the volume can be divided into the following
areas:

Descriptive and Summary Statistics
Distribution functions
Significance tests
ANOVA
Time Series
Regression and Random NumberGenerators

It was realised though there would be need for some mathematical and utility
functions. The current version consists of about 120 functions, though some are
variants with particularattributes.
The majority of functions unsurprisingly belongto thefirst set, Descriptive and
Summary Statistics, This includes functions to calculate means, variances,
standard deviations and similar quantities as well as simple line printer
barcharts. Not included are functions which need better graphic output than
simple line graphics such as box-whisker, pie charts etc. These are contained
within the Graphics Shelf.
As far as distributions are concerned we have been conservative providing only
functionsrelating to Binomial, Poisson, Hypergeometric, Chi Squared, Normal, F
and t. Where appropriate the functions provided yield the density, quantile and
tail probability value. More specialised functions will appear either in
subsequentbasicstatistics volumesor in a separate Distribution shelf.
To be controversial we have included a number oftest statistics based on
traditional or frequentist approachto Statistics. Again it is hoped eventually to
provide appropriate Bayesian approaches to inferential problems. The tests
provided are both parametric and non-parametric, for example TSTAT yields the
value of t-test statistic and MANNWHIT provides a Mann-Whitneyteststatistic
value.
In morespecialised areas we haverestricted ourselves to very basic functions, for
example the bivariate measures are limited to correlation. In Time Series,
functions such as moving averages, seasonal adjustment and exponential
weighted moving averages are given. Similarly restrictions are imposed on
ANOVA with one-way and two-way functions provided. Again it is expected
that other shelves will provide more adequate coverof these areas.
Whilst the Regression shelf provides a powerfulsuite of programsfor regression,
it wasstill felt appropriate to have basic regression functions in the Bottom Shelf.
Hence the Bottom Shelf provides functions to obtain parameter estimates,
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predictions, residuals and ANOVAtables for linear (multiple), simple linear and
polynomial regression.
Again random number generators have been provided for a basic set of
distributions and should cover those generally used. It is expected that a wider
rangeofalternative routines will be provided in a Random Numbershelf.

Development Process
Early in the evolution of ASLit wasfelt that the best way to proceed would be to
establish working parties which would review material which had been
producedorcollated by a single author. When the working party wassatisfied
the material wouldbe released to a larger group fortesting and comment.
In the context of Bottom Shelf this approach has worked relatively well.
Obviously there is a need to ensure that the working party does not continually
till the same ground and that it attempts to maintain consistency over its
decisions. A feature of software developed by voluntary labouris that timescales
tend to be rather elastic. However even within the Basic Statistics volume the
implementation time has not been unduly long and where delays have occurred
it has been to ensure better software has been produced.
The ASL programmer, Tuks Gillespie, acted as collator and designer for the
material in the Basic Statistics volume.Theoriginal source material on which she
based her work was Norman Thomson’s Bottom Shelf: Basic Statistics [1] and
University College of Swansea’s first year statistics course material based on
APL. The working party which reviewed the software was Alan Hawkes,
Norman Thomson, Alan Sykes, Alan Meyer, Mike Day, and Jake Ansell. The
group meet regularly over about eighteen months. The group whichtested the
softwareis too large to name fully, however Maurice Jordan and Tony O’Hagan
deserve special mention given the considerable effort they put in to testing and
commenting on the material. Maurice Jordan adapted his APL testbed functions
for basic statistics and subjected the volumeto rigorousinspection.

Standards
Within such a major undertaking it is clear that there is a need for standards.
Considerable attention has been paid to developing standards which will last
throughoutthelikely extendedlifetimeof the project. There have been two major
inputs: comments taken from APL programmers (particularly Adrian Smith),
and those standards which have emerged through developmentofthe software.
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Amore detailed article might eventually be written about the standards ASL has
evolved. At the present time I will concentrate on those that directly affect
presentation of the function. A majorstep in writing an APL function is naming
it. Two aspects initially have to be taken into account. Firstly the name must
identify as clearly as possible the function’s use and secondly it must not clash
with other names.
Evenin the Basic Statistics volume the working party has devoted time ensuring
appropriate names are used. Names will usually conform to the following
pattern <root><inflection><serial no.>, where the root is the type of function,
andthe inflection modifies the root to identify a function performinga specific
task. Where alternative algorithmsare available to implementthis task, the serial
number identifies the particular algorithm used. (Users would select the
algorithm they preferred.) CHIQUANT1 is an example of this convention.
To avoid the problem of name clashes a Names Guardian has beenestablished
which will record name usage and decide on the new name(s) if there are any
clashes.
Within a function (where plausible) variable namesare used which imply type or
structure of variable. For example for binomial functions N_P is the variable
nameused for the parameters.
Every ASL function will be fully commented and where appropriate will be
annotated. The comments statements start with a two letter code anda list of
those usedare given below:

EN - Purpose/objective
RE - Result
S$S - Shelf Source
RA - Right Argument
LA - Left argument
AL - Algorithm detail

This, of course, allows for automatic documentation, particularly helpful in
ensuring consistency of production.

Reference
[1] Norman Thomson,[1990], ‘Bottom Shelf: Basic Statistics’.
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APL Product Guide
Compiled by Alison Chatterton

VECTOR’s exclusive APL Product Guide aims to 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.
We do depend on thealacrity of suppliers to keep us informed about their
products so that we can update the Guide for each issue of VECTOR. Any
suppliers who are not included in the Guide should contact meto get their free
entry - see address below.
Wereservethe right to edit material supplied for reasons of space or to ensure a
fair market coverage.
Thelistings are not restricted to UK companies and international suppliers are
welcomieto take advantage of these pages. Where no UKdistributor has yet been
appointed, the vendor should indicate whether this is imminent or whether
approachesfor representation by existing companies are welcomed.
For convenience to readers, the productlist has been divided into the following
groups:

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

Every effort has been madeto avoiderrorsin theselistings but no responsibility
can be taken by the working group for mistakes or omissions.

Note: ‘poa’ indicates “price on application’.
All contributions to the APL Product Guide should be sent to Alison Chatterton,
at the addresson theinside back cover.
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VECTOR

COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£)
Activa Workspace Ud WL486 4,450

AWL386 3,095+
APL People IBM PCs& compatibles poa

Dyadic IBM FIS}6000 MD320 11,738

IBM RS/6000 MD320 13,817

18M RSy6000 MD320 22,658

IBM RS/6000 MDS20 37,114

(8M AIS6000 MDS30 72,054

IBM RSj8000 MD540 122,842

MlcroAPL Aurora 20,000+
Spectrum 7,000+

APL TIMESHARING SERVICES
COMPANY PRODUCT PRICES(£)
REUTERVFILE SHARP APL poa
Uniware APL'PLUS call

APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
Active Workspace Ltd DYALOG APL DOS 386
APLSoftware APL*Plus/PC Release 9 535

Run-time poa
APL*PlusIl 1800
Run-time poa

DETAILS
486 based 25MHz PC, 140MB Disk, 4MB RAM, VGA Colour.
(ine. 1 year on site maint.)
385 based 25 & 33MHz PC, 140MB Disk, 4MB RAM, VGAColour. (Inc. 1 year on site maint)
Includes PC, mono/colour monitor, APL interpreter, operatingsystem software, plus optionalprinters, graphics boards,additional memory etc.
APL POWERstation (Grayscale) 27.5 MIPS,7.4 Milops RISCProcessor 8Mb RAM, t20MbDisk19" 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL (1-user)
APL POWERstation (Colour) 27.5 MIPS, 7.4 Milops RISCProcessor 8Mb RAM, 120Mb Disk18" 1280x1024 Colaur Graphics Display AIX, OSF Motif, DyalogAPL(1-user)
Advanced APL POWERstallon 27.5 MIPS, 7.4 Mflops RISCProcassor 16Mb RAM, 320Mb Disk, 150Mb Tape16" 1280x1024 Colour Graphics Display AIX, OSF Motf, DyalogAPL(1-user)
APL POWERsystem (8-users) 27.5 MIPS, 7.4 Milops RISCProcessor 18Mb RAM, 320MbDisk, 150Mb Tape CD-ROMDrive, 16 PortsAIX, Dyalog APL (2-8 userlicence)
APL POWERsystem(16-users) 84.5 MIPS, 10.9 Mflops RISCProcessor 32Mb RAM, 1.34GbDisk, 2.96 Tape CD-ROMDrive, 16 PortsAIX, Dyalog APL(8+ userlicence)
APL POWERsystem(32-users) 41 MIPS, 13 Mliops RISC
Processor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CD-ROMDrive,32 PortsAIX, Dyalog APL (8+ user licence)
Multi-user APL computerusing 68020 CPU.SI. configuration2Mb RAM,16 RS232 ports, 68 Mb hard disc, 720Kdiskette
Expandable multi-user APL computerusing Motorola 68000.Std.conguration Mb RAM,12/36 Mb disc, 12 ports.

DETAILS
Intemational Network application systems and public databases.
STSC's mainframe service

DETAILS
Dyadics PC 386 APLInterpreter
STSC’s APLtor IBM PC, PC/AT and PS2.Upgrades trom earlier Fleleasesalso available.
Closed version of APL"Plus/PC which prevents user exposure to
APL.
Incorporates mainframe features & performance In a versionof
APLfor the PC
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Cocking/Drury

Dyadle

APL Lid

IBM UK

MicroAPL.

 

Dyalog APL 1000-10,000
APL2IPG 376
APL"PLUS PC Rel 10 a7

APL'PLUS PC Run-Time poa

APL*PLUSII System 1800

APL'PLUSII Developer Systam poa.

APL*PLUS UNX poa

APL*PLUS VMS poa

APL*PLUS Malnframe poa

Dyalog APLfor DOS/386 995

Dyalog APLfor Unix 995-42,000

LAPUPG or RML Nimbus: 4.50

FAPLYBBC 4.50
1-APL/Archimedes 4.50
1BM PC APL2 348

APL.68000 Level | 2000

APL.68000 LevelIl 2500

APL.68000 Levelf
Mac, ST, Amiga, QL a7

Mae, Amiga 260
APL.G8000 Level#1
sT 170

Amiga 260

Mac 520

APL*PLUS Rel 10 450

2nd generation APLfor Unix systems
IBM's APL2 for the PC,
STSC's full featured APL for IBM's and compatibles - Version 10includes the quad-NAfacility to interlace to non-APL software,support for MS Windows and mouse devices,The User-command processor has been bullt in to the interpreter.Upgrades to version 10 are avallable from Version 9 and earfierreleases,
Closed version oftheInterpreter for developers, prevents uset
exposure to APL,
High powered APLInterpreterfor the 80386 chip.Price Includes one years maintenanea andfree upgrades -volume discountsVERSION 3 NOW AVAILABLE.
All the features of the APL*PLUS Ll System plus unlimited freeTun-times to enable developers to distribute thelr appilcations,
STSC's 2nd generation APLforall major Unix computers andworkstations. Version for existing platforms andfor the IBM
RS/6000 available from January,
2ndgeneration APLfor DEG VAX computers running underVMS.
Enhances VS APLwith manyhigh performance, highproductivity features. For VMICMS and MVSJTSO offers simpleupgradetrom VS APL.
Second generation APLfor DOS.Runs in 32-bit mode, supportsvery large workspaces, Unique "window-based" APL.DevelopmentEnvironmentand &SM Screen Manager. Requires386/486 based PC ot PS/2, at least 2Mb RAM, EGAor VGA,DOS 3.3 of later.
Second generation APLfar Unix systems, Avaltablefor Altos,
Apollo, Bull, Dec, HP, IBM 8150, IBM RS/6000, Masscomp,
Pyramid, NCR, Sun and Unisys machines, and for PCs and
PCj2s running Xenix or AIX. Oracle Interface available far IBM,‘Sun and Xenix versions,
{SO conforming Interpreter, Supplied only with manual. (see‘Cther Products’for accompanying books}
As above
As above
APL2 torthe IBM PC, Program 5789-PGG/1, PRPQ number FiJ-
0411. From all IBM deaiers.
First ganeration APLwith numerous enhancements. Multi-userversion (Unix, Mirage, MCS}.
‘Second generation APL. Nested arrays, userdefined operators,selective specification etc. Multi-user version (Unix, Mirage,MCS)
First generation APL. Singleuser, full windowing interface,software floating point support.
First generation APLSingle user, full windowing interface,hardware floating point.
Second generation APL, Full windowing interface, softwarefloating point support.
‘Second generation APL. Full windowing interface.Hardware andsoftware floating polnt support.
Second generation APL. Full windowing Interfaca.Hardware and
softwarefloating point support.
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APL"PLUS II V3.0 1395
REUTER-FILE SHARP APL poa
Uniware APLYPLUS/PC 495

Run-Time call

APL&PLUS/UNX call
APL“PLUSII call

APL VISUAL DISPLAY UNITS
COMPANY PRODUCT PRICES(£)
APL People IBM & compatibles poa
Dyadic IBM 3151 599

IBM 6154 1,228

General Software Mellordata poa
Shandell HOS3200/10 APL 965

HDS9200/25 APL 1065
HOS3200/35 APL 1285
HDS3200/5C APL 1385,

APL PRINTERS
COMPANY PRODUCT PRICES(£)
APL People Epsonseries 200

Quen-data & Qume atc 500
Dyadic Various poa
MicroAPL. Datasouth DS180+ 41,195

Philips GP480. 2,137
QumeLetterpro20 549

APL PACKAGES
COMPANY PRODUCT PRICES(£)
Active Workspace Lid ‘Syndicate Manager poa
APL-385 APL.985 50(PC),125(mh)

FSM-385
DRAW-385
DB385
GEN-385.

tor IBM malntrames
STSC'sfull feature APLtor [BM PC/XT/AT, Compaq,Olivetti,
Closedversion of APL*PLUS/PCwhich prevents user exposure
to APL.
STSC's full feature APL. for UNIX based computers
STSC'sfull feature APLfor 386 machines.

DETAILS
(BM and‘budget’ APL VDUs- monochrome/colour/graphics.
Monochrome APLYASCII vdu with APL keyboard. Supportsdowntoaded Dyalog APLfont.
Colour APL/ASCI! vdu with APL keyboard, Supports downloadedDyalog APLfont.
15" screen, 8 page memory, windows.80/192 columns,fullovarstrike, Multi-host mult-session support. ANSI X3.64, OCVT100, VTZ20,Tektronix 4010/4014 1024 x 390 resolution.
As above plus switchable 25 or 50 line screen. 75 Hz refresh,Resolution 1024 x 780 in graphics mode.
As HDS3200/25plus focal pan & zoom,
14" colour monitor. 75 Hzrefresh. 8 of 16 colours from palatie o
256, Display memory 96 lines of 80 or 192 columns. APL.processing & keyboard with full overstrike. Windows, multhhost,multi-session support, ANSI X3.64, DEC V7220, VT100, VT52amulation,

DETAILS
Inexpensive dot-matrlx and NLQ printers
Daisy-whest printers
Rangeof APLprintersavailable.
See Datatrade entry
Matrixprinter with letter & draft quallty and APL(480 cps}.
APLASCII Dalsy-wheelprinter

DETAILS
Uoyd’s managingagent's syndicate / company accountingaystem. Stamp & Personal accounts {inc. Runoffs)
including ...
Screendevelopment
Screan design
Relational W.S.
Miscellaneous Utilities
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APLSoftware Ltd(mainframe)

(microcomputer)

APL IMPETUS
Cocking/Drury{for VSAPL)

(for APL2)

(Jor PC's)

HM.W.

HRH Systems

INFOSTROY
interprocess

(mainframe)

RDS
IPLS
REGGPAK

POWERTOOLS:

REGGPAK
RDS
Impetus
E'MENTS & SHAREFILE

COMPILER
FILEPRINT
FILECONVERT
FILEMANAGER:
TOOLS + UTILITIES
DATAPORT

SHAREFILE/AP

FMT
WS0OC
FILEMANAGER:

APL'PLUS PC Tools

IRMA Module
FIN & STAT, LIBRARY
SPREADSHEET MGR:

4XTRA
Arbitrage
Basket
Menu-Bar
APLUtilities

Russificator

EDIT

AFM

Format
FSM124
PowerCode
CALLIAP

poa

295

poa
990
poa

g
poa
poa
poa

BE
R

275

260
150

BE
E

poa

1900-3200

8200-9800

1650
1650
1300

Relation Data Base System
Project ManagementSystem
Regression Analysis Package
Assembler written replacementfunction for commonly used
GPU-censuming APLfunctions, includes a Forms Processor.
Regression Analysis Package
Relational Database System
Hlerarchical Planning System
Componenttiles, quad- functions & nested arrays for VSAPLunder VM/CMS & MVS/TSO
TheFirst APL compiler!
Print APL component files
Converts non-APLfiles to APL
Extends APLprimitives to database management
APLSoftware developmenttools
Information Centre spreadsheetIncorparating data exchangebetween APL, FOCUS,IFPS, SAS, APL/DI, ADASII, Lows'23,Vislealc, Multiplan & DIF
STSC's shared access componentfile system for APL2.
Comparableto all APL"PLUSfile systems: multi-user storage of
APL2 arrayswith efficlent disk usage
Full featured FMT for APL2
Workspace documentation utilities
Extends APL, primitivesto database management
Utilities Including: RAM disk, full screen data enty, menu input,report generation, exception handling and games.
927x IRMA support.
Financial & Statistical routines
APL-based spreadsheetfor APL*PLUS/PC.Cell arlthmatic;
transfers to ASCII & Lotus
Front-end Foreign Exchange dealing / pos keeping
Arbitrage modelling
Basketcurrency modelling
pull-down menufor APL*PLUS}PC
PC Litilties ineluding: APLMAG(windows); Unlock {unlocksfunctions In AWS); DTEX (text and spreadsheet impjexp).Mostlyavallabla In English or French.
Orivers and documentation for use with APL*PLUS/PC systam.
and other STSCsoftware with Cyrillic alphabet (PC).
Full screen APL2 editor with immediate APL execution, and afull-screen dabugger
High pertarmanca componentand keyed file system (VS APL.and APL2)
A QuadFMT data formatter for VS APL and APL2
AP124 programming for APLapplications without GDDM (APL2)
Externalfunctions for APL2
for calling non-APL programs (VS APL and APL2)
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UCF 1800 Inter-user data transferfor VM users via (UVC:
(PC} AFM 115 Single user componentandkeyedfiles for APL2/PC
Mercla, STATGRAPHICS 4 684 integrated statistics/graphics system for the PC. Now with

Macros. Bulk and educational discounts available.
Upgrade 3 to 4 218
Upgradepre 3 to 4 375
MICROSPAN 250 Comprehensive APLtutor
LOGOL poa Logistes managementsystem for PC and 386. Sales

Forecasting, Inventory Control, Master Stheduling, DistributionRequirements, Planning ete
TwIGs A modularlibrary of toois to teach and explore state-of-the-artmaterials managementconcepts.
T 299 Time serlas forecasting
Ww oo Warshouss replenishment
' 199 Inventory Management

99 Grouping requirements Into EOQ's
s 99 ‘Scheduling production/purchasing

599 AILS modules above
4999 All 5 modules slta licence

MIcroAPL, MicroTASK 250 Product developmentaids
MicroFILE 250 File utilities and database
MicroPLOT 250 Graphics for HP plotters etc
MicroLINK 250 General device communications
MIcroEDIT 250 Full sereen APLeditor
MicroFORM 250 Full screen forms design
MicroSPAN 250 Comprehensive APLtutor
MicroGRID- pos Ethemet& other networklng
APLCALC 400 APLspreadsheet system
MicroPLOT/PG 250 For APL*PLUSJPC product
MicroSPAN/PG 250 APLself Instruction for APL*PLUS/PC
STATGRAPHICSRel 4 590

REUTER:FILE GLOBAL UMITS poa Exposure managementfor banks
IPSAJCONNECT poa Mainframe to micro tink
MAILBOX poa Electronic Malt
MAILBOXJPC V.2 75 Fall screen front end to [PSA mailbox
upgrade to V.2 15
NEWSFLASH poa Real time message exchange
VIEWPOINT poa 4GL- Info centre product

Uniware(mainframe)
STSC's ENHANCEMENTS, poa Quadunctions & nested arrays for BM VSAPL under VM/CMS.and MVS/TSO
STSC's SHAREFILE pos compenentfiles for IBM VSAPLunder VM/CMS and MVS/TSO

amnd for IBM APL2
PROGRAMMER TOOLS & POA
UTILITIES,  
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FILEPRINT poa
FILESORT poa
FILECONVERT poa
FILEMANAGER(EMMA) poa
EXECUCALC poa

(microcomputer)
STATGRAPHICS poa
STATGRAPHICS UNISTAT poa
APL*PLUS TOOLS:
-VOLI poa
VOL2 poa
SPREADSHEET MNGR

APL*PLUSJPC FIN & pos
STAT.LIBRARY
POCKET APL poa
UNIASM poa
UNITAB poa
Tha APL GEBUGGER poa
APL2G poa

Warwick University
BATS: 250

FAB tree

APL CONSULTANCY
COMPANY PRODUCT PRICES(£)
Activa Workspace Lid Consuit poa
Adfea Consultancy pos
APL Peopta Consultancy poa

Buckland ManagementSystems: Consultancy poa
Camacho Consultancy poa
Chapman Consultancy 450-300

Cocking/Orury Consuttancy 475-275
275-350
300-450

STSC’s database package
Mainframe spreadsheet compatible with VISICALC andpart ofLOTUS 1-2-3 under VSAPL(VM or TSO)
Statistics and graphies for PCs
An add-on module to STATGRAPHICS:Data analysis software.
Inel. $27 4 IRMA support, RAM disk, full screen data entry,menu input, report generation, games
Inel. File documenter, screeneditor, exception handling.
poaAPLspreadshest with builtin ASCII, LOTUS andSYMPHONYInterfaces.
Coliection of financial
andstallstica! utllites.
‘Smaller version of APL*PLUS/PC,
Collection of assembler routines for APL"PLUSJPCusers.
APL*PLUS/PC spreadsheet-like data entry and validationsystem.
First relaased APL"PLUS/PC debugger.
Interface between APL*PLUS/PC and DATALIGHT language

Menu driven system for time series analysis and forecastingusing Baysstan Dynamic modelling. Price is reduced to £36 foracademic institutions.
Training program tor the above,

DETAILS
PC Based APLsystem design, programming andimplementation.
Davelopment, maintenance, conversion, migration,
documentation,,of APL products In all APL environments.
Consultants avallable atalf levels, with experience In: VS APL,APLIPLUS, APL2, Sharp APL, Dyalog APL, APL5800, C/Unix,TSO/MVS, VM/CMS,graphics, Operational Research etc,
Expertise in APL system design, project management,prototyping, financial applications, decision support systems,MIS,links to non-APL systems, documentation, atc.
Business and Technical systems In commerce and industry -designing, programming and implementing applications,
Specialising in programming & manual wrlthng.
24-hour programmer: APL, C, assembler, graphics; PC, mint,mainframe, network.
Juntor consultant
Consultant
Senior consultant
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400-600 Principal Consultant
450-750 Managing consultant

Pater Cyriax Consultancy 100-150 Junior Consultant
120-200 Consultant
160-300 Senior Consultant

Delphi Consultancy poa APL system developmenton mainframes and micros.
Dyadic Consultancy poa APLand Unix system design, consultancy, programming andtralning,
E&S Consultancy poa ‘Systamprototyping: all types of information system, engineeringsoftware, graphics anddecision support systems APL"PLUS/PC,APL2,Dyalog APL
General Sottware Consultancy from 120
H.W, Consultancy poa System design consultancy, programming. HMW specialize In

banking andprototyping work.
Jan A. Clark Consultancy poa Computer-based Information Systems Implementation where

acceptance Is critical, APL on PC and Macintosh. Human.
Factors of HCI; novice ease of use;online assistance;trainingcourses; dislancejeaming materials,

INFOSTROY Consultancy poa ‘Localization of APL software for tha Soviet Union softwarest
Intelligent
Programs Ltd Consultancy 175-360, Systems development, enhancements, support.

Oocumentation 150-250 Preparation of new manuals, rewrltingof existing materials,
Tralning 160-250 Training for APL experts through to non-technical system users.

Mercla Consultancy poa APL*PLUS & VSAPLconsultancy.
MicroAPL, Consultancy poa Technical & applications consultancy.
M.T.LC. Consultancy 240-500 Business analysis and APL consultancy
Parallax
Systems Inc ‘Consultancy $750 Introductory APL, APL for End-user & Advanced Topics in APL
QB On-Line Consultancy 250 Speciatising in Sanking, Financial & Planning Systems.
REUTER:FILE Consultancy poa Consultancy & support service world-wide,
Rochester Group Consultancy poa Specialise In MIS using Sharp APL
Rex Swain Consultancy poa Independent consultant, 16 years experiance, Custom softwaredevelopment & training, PC andjor maintrama,
WickliffeComputer Lid Consultancy poa System design, consultancy, programming and documentation.Especially project management and decision support systems

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS
Adlee Employment poa Contractors and permanent employees
APL People Employment Agency poa Permanentemployees placed at all levels. Contractors suppliedfor shorylong-term contracts, supervised or unsupervised,Executive Search service avallable.
HMW Employment poa Contractors and permanent employees placed.
FAPL id An APL Tutorlal 2.50 45pp by Alvord & Thomson.

‘An Encyclopaedia of APL (2nd Edn)§.50  228pp by Helzer
APLin Social Studlas. 2.50 ‘36pp by Traberman
APLInstruction Manual (2nd Edn)2.50, S5pp by Camacho & Ziemann
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APLPrograms for the Mathamatics Classroom(Springer-Verlag)
1450  185pp by Thomson

™ Please add one pound packing charge per order **
REUTER-FILE Productivity Toots Poa —_—_Uilitles for systems, operations, administration & analysts;auxillary processors, commssoftware,International network.

Databases poa Financial, aviation, energy and socioeconomic,
Isl Tangible Math $19 An APL Approach to Math - Shareware, includes base SharpAPL

J $24 ——_Dletlonary APL simplified and enhanced - Shareware (Mac,PC)
SharpAPL/PC $74 Registered Shareware and Reference Manual
ISI APL $29 Improved APLPC- enhancements, performance,largeworkspaces

RenalssanceData Systems Booksellers The widest range of APLbooks avaliable anywhere, See Vectoradvertisements.

OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub. Visa/Mced
APL. BayArea USAN.Callforrla APLBUG Monthly Meatings (2nd Monday) $15 NIN
Dutch APLU.G, Holland - Mini-congress, APL ShareWare Initiative
APL Club Austia Austria - Quarterty Meetings 200ASjperson,1000AS per company NIN
Sydney APLUG —Sydney,Australia Epsilon Monthly Meetings

VENDOR ADDRESSES
COMPANY CONTACT ADDRESS & TELEPHONE No.
Active Workspace Lid Ross 0 Ranson Moulsham Mill Centre, Parkway, Chelmstord, Essex, CM2 7PX. Tel: (0245)252414 ext240
Adlea Berard Smoor Oorpsstraat50, 4128 BZ LEXMOND,Netherlands. Tel: 31.9474.2337, fax:31,9474,2942
APL385 Adrtan Smith Brook House, Gilling East, York, Tel: 04993-3985
APLBUG Jorge Mezel 117 East Creek Or., Menlo Park, GA 94025, USA
APL Club Austria Erich Gall (BM Osterrelch, Obere Donaustrasse95, A-1020 Wien, Austria
APLImpetusLtd Ceatle Heddle Rusper, Sandy Lang, Ivy Hatch, SEVENOAKS,Kent TN15 OPDTel: 0732-885128
APLPeople Jill Moss The Old Malthouse, Clarence St, BATH, BA1 SNS.Tel: 0225-482602
APLSoftware Oavid Alls The Old Malthousa, Clarence ST, BATH, BA1 SNS.Tet: 0225-462602

Jit Mass
Buckland ManagementSystems John Buckland Westwood, 19 Grange Road, Cambertay, Surrey, GU1§ 2DHTel: 0276 684927
Anthony Camacho 2 Blenhelm Road, St. Albans, Herts AL1 4NR,Tel: 0727-860130
Paul Chapman 18, Trevelyan Road, London, SW17 9LN Tel: 081-767 4254
Cocking & Drury Ltd, Romilly Cocking 180 Tottenham Court Road, LONDON, W1P 9LETel: 071438 9481 Fax: 071-498 0524
Oatatrade Lid. Tony Checkstield 38 Billing load, Northampton, NN¢ 5DQ,Tel: 0604-22289
Oelphi Consultation David Crossley Church Green House, Stanfard-in-the-Vale, Oxon SN7 8LQ.Tel: 03677-3846
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Dutch APL U.G. Bemard Smoor(Sec) Postbus 1341, 3490BH Nieuwegein.Tel: 03474-2337
Dyadic SystemsLtd. Pater Donnelly Riverside View, Basing Road, Old Basing, Basingstoke, Hants RG24 OAL.

Tel: 0256 811125 Fax: 0256 811190
E&S Associates Frank Evans 19 Homesdale Road, Orpington, Kent BAS 1JS.Tel: 0689-24744
General Software Lid M.E.Martin 22 Russell Road, Norinholt, Middx, UBS 4QS.Tel:081-864-9537
HMW Trading Systems Lid Stan Wilkinson

HRH Systems. Dick Holt
lan A. Clark

APL Lc Anthony Camacho
JC Business Services

IBM UK Ltd
INFOSTROY

Nat.Eng. Centre
AloxelMiroshnikov

Interprocess Systems Stella Chamberlain

Intelligent Programs Lid Mike Bucknall
sl Eric Iverson

Orders

Mercla Software Ltd. Gareth Brentnall
MicroAPLLid, David Eastwood
MTC. Ray Cannon
Peter Cyrlax Systems Pater Cyrlax
Paraliax Systems Inc. Kevin Weaver
QB On-Line Systems Philip Bulmer
Renalssance Data Systems Ed Shaw

REUTER-FILE Paul Jackson

The Rochester Group Robert Pullman

Shandell Systems Lid. Maurice Shanahan

Sugar Mill Software Lawrence H.Nitz
Rex Swaln
Sydney APLUG Rob Hodgkinson
Uniware Eric Lescasse

Nick Telfer
Prof.Jeft Harrison

Wickliffe ComputerLtd
Wanwlok Univ.
Zark Incorporated Gary A. Bergquist

Hamilton Housa, 1 Temple Avenue,Victoria Embankment,
LONDONEC4YOHATel: 071-353 4212Telex: 926604 HAMHSEG Fax: 071-259 3325
Box4496, Silver Spring, Maryland 20904
9 Hill End, Frosterfey, Bp, Auckland, Co. Durham DL13 2SX
Tel: 08852-7190
2 Blenheim Road, St Albans, AL1 4NR, Phone 0727-860130 for queries:
56 The Crescent, Milton, Weston-super-Mare, Avon, BS22 8DU
NB. PAID ORDERS ONLY
414 Chiswick High Rd, London W4 STF Tel: 081-747 0747
35. Tulenin Lane, Leningrad 191188 USSR,Tel:812-238-6392 Fax:812-219-9709
9040 Roswall Road, Sults 690, Atlanta, Georgla 30350-1131
Tel: (404) 992-8400
Unit7, Hermitage Ct, 6-10 Sampson St, London E1 9NA Tel:071-481-4813
33 Major Street, Toronto, Ontario, Canada MBS 2K9 Tel:(416) 925-6098
3512 Cameron Mills Road, Alexandria, Virginia, USA 22805-1103Tel:(703) 548-1799
Aston Science Park, Love Lane, Birmingham B7 4BJ,Tel: 021-359 5096
‘South Bank Technopark, 90 London Road, LONDON SE1 6LN
Tel: 071-922 8866
7 Pine Wood, Sunbury-on-Thames, Middx, TW16 6SH Tel: 09327-80848
42 Gloucester Placa, London W1H SAW Tel: 071-935 2983
Avery Road, Box 319, Garrison, NY 10524,U.S.A.Tel: 914-424-4265
& SurreyHouse, Portsmouth Road, Camberley, Surrey, GU15 1LB.Tel: 0276-20789
P.O. Box 20023, Park WestFinance Station, New York, NY 10025-1510,
U.S.A.Tel: (212)864-3078
7th Floar B Block, Coventry Point, Market Way, Coventry CV1 1EA.
Tel: 0209 266562
50 S.Union St, Rochester NY 14607, U.S.A, Tel:716-454-4360or 716-
454-4544
Chiltern House, High Street, Chalfont St. Giles, Bucks., HP8 4QH,Tel:
02407-2027. Fax:02407-3118
1180 Kika Place, Kailua, Hawall 98734 Tel; (808) 261-7535
8 South Street, Washington, CT 06793,U.S.A,Tel:203-868-0131
GPO Box 1425,Sydney, NSW 2001, Australla
45 Rua Erlanger, 75016 Paris, Franes. Tel:(1) 45-27-20-61, Fax:(1)45-27-
20.61. Telex: 648348F UNIWARE
76 Victoria Rd., Whitehaven, Cumbria, CA28 6JD. Tal,0948-692588
Deptof Statistics, University of Warwick, Coventry, CV4 7AL,
Tel:0203-523369
53 Shenipsit St, Vernon CT 06065.
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Reviews and Product Announcements
Zark Update
The current version of Zark contains 28 units (chapters) instead of the 26
reviewed by Emily Timson. The last two units cover encode, decode, quad-
divide, and more. The current version is available for APL*PLUS PC (STSC),
APL*PLUS TI (STSC), and mainframe APL2 (IBM). Other APL platforms are
under consideration.
The productis formally called the “Zark APL Tutor”. The companyis “Zark
Incorporated”. With the purchase of the Tutor, you get a courtesy one-year
subscription to the quarterly publication “Zark APL Tutor News”, a copyof the
“Zark Library of Utility Functions”, and a free upgrade of the Tutor a yearafter
you buyit.
The price is $299 US dollars for the PC versions and $5000 for the APL2
Mainframeversion.

Gary A. Bergquist
President Zark Incorporated
53 Shenipsit Street
Vernon CT 06066

IBM Announces APL2for the RISC System/6000
APL2 is IBM's strategic interactive programming language; APL2/6000 brings
this powerful and productive environmentto the IBM RISC System/6000 family
of processors. It is a full nested array implementation under AIX, compatible
with mainframe APL2 and APL2 on the PC.
The APL2/6000 session manager has the same “look andfeel” as the PC and host
APLproducts, with the added benefit of a new AP to give you a programmable
interface to X-Windows, including mouse support.
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The Art of Amazement
Reviewofarticle in the Guardian, 13 December 1991

APLfeatured in the Computer section of the Guardian last December with an
article about mazes. Adrian Fisher, of Minotaur Designs, has been experimenting
with maze designs and has come up with a new variant: colour mazes. Colour
mazes require the walker to change colour at every junction, making it more
difficult to plot a route. The traditional maze increases difficulty by restricting
the view of the overall plan with high hedges. A colour maze may allow an
overall view andstill be sufficiently difficult to makeit fun.
An exampleofa three-coloured maze would be one with

a

traffic light sequence
of colours: red, yellow and green. Say you start on red. Atthefirst junction only
the yellow can be followed accordingto the rules. This leads to the next junction
wherea choice of two green routesis offered, plus a yellow path which cannotbe
taken.If there was no redline to this junction then this would be a dead endif
youenteredit on oneof the greenlines.
It is simple to ensure that every node has all the possible colours entering it, but
it is very difficult to determineif there are any ‘black holes’ from which there is
no escape, particularly if the ‘black hole’ involved a lengthy sequence of moves.
Anthony Camacho developed a maze testing program, using Sharp APL on a
PC, which checks out proposed mazes prior to it being laid out for real. Anthony
presented a paper about his work at the APL 89 conference. Reading the
Conference Proceedings after having read the Guardian article is quite
interesting as one can recognise the origin of some of the wording! Obviously the
Proceedings go into much more detail than would be possible in the Guardian,
butit was surprising how muchonecould glean from the article.
Adrian Fisher has written a book on mazes, The Art of the Maze, published by
Weidenfeld & Nicolson at £18. The Guardianarticle did not exactly review the
book, butit certainly gave the impression thatit would be a well worth while
purchase for anyoneinterested in mazes.
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SovAPL 5th Anniversary Conference
“APL Methodology and Application”
23-25 April 1991, Leningrad, USSR

notes by Thomas M Olsen
About70 people attended the conference, 52 from the USSR. Most of the Soviets were
for Obninsk nuclear reactor centre (near Moscow), where almost all computer workis
done in APL! One woman, Aya Aibarsha, came from Alma Ata, in Kazakhstan. More
‘were expected but, perhaps becauseof the recent 300% increase in USSRprices, did not
arrive. Those who did were greatly appreciated. I enjoyed the young engineers, who
were shyat first, but eager to speak English, with questions about Three-Mile Island.
One was on his way to ChernobyL.
The conference site, with accommodation, was the Central Institute for Increasing
Qualifications of Leningrad Branches (of technology etc.), Each guest room was quite
comfortable, with shower-tub, window to courtyard, Soviet made colour TV and a
small thermoelectric refrigerator.
In the Soviet papers I saw user-friendly menusof panels and the Cyrillic alphabet used
freely. STSC APL*PLUS PC is common among Soviet APL users, but APL2/PC is
gaining popularity. The Soviet APL/85 interpreter (APL90 Conf. Proc.) works only on
Soviet machines.
The paper I found mostinteresting was A. Kononov’s, on The View of a Potential (APL)
User. He saw four user categories, relating these to operating environments and
specific software products. The author was asked to send a copy to ACM which may
undertaketo offer it in English.
There were minor technical problems at the presentations, such as no lapel
microphones, or the translator getting ahead of the speaker (we spoke a paragraph at a
time, waiting for this to be translated), or the moderator losing control during the
Question and Answersession.

SovAPL ’91 Conference
Notes by Alain Delmotte
I was beeninvited to attend the annual conference of the Union of Soviet APL Users
which took place on 23rd to 25th April 1991. This was myfirst visit to an Eastern
European country. Apart from being the sixth seminar of SovAPL andthecelebration of
the fifth anniversary of the Association, this conference was also a kind of rehearsal for
the APL92 conference. Thefirst conference took place 62 months ago, but this was not
the real start of APL in the USSR.In ’74 already there was a microcomputer with a one
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line display and twocassette recorders which was working in APL; but that is another
story.
With the exception of some minor problemsin timing and temperature in one of the
conference rooms, the organisation was very gocd, and I must evensay thatthe foreign
visitors were almost spoiled by the kindness uf our Soviet hosts. The majority of the
participants were from the USSR, from as far as Alma Ata; there were somefifteen
foreign guests from the USA, Finland, Sweden, Denmark,Italy and Belgium. Our Soviet
friends regretted the absence of K. Iverson whounfortunately could not come.
The conference was opened by A. Kondrashev,the President of the SovAPL,with the
theme: “APL Methodology and Application”. There were presentations by some of the
foreign visitors and by Soviet APL users.
Perspectives of International APL Cooperation. E. Juvonen (Finland). Erkki
saw this conference as the realisation of old dreams(he said that he wouldn't
even have dreamtof that as too fantastic) and was looking forward to increased
cooperation. He was happy to announce APL92 in Leningrad, 6-10 July, with the
theme: “APL: The Language in Common”This major event owesa lot to Erkki.
Lynne Shaw (USA) gave to A. Kondrashev the Charter making SovAPLthefirst
chapter of SigAPL/ACM in the USSR.
Academician V.P. Ivannicov supported the creation of SovAPL.Heis the editor
of the magazine of the Academy of Sciences “Programming”. He finds it
important to see the creation of other specialised societies which could
eventually be united in a Federation of Programmers’ Societies (he is himself
interested in LISP).
LMEBRDiagnostics System: on the way from APL to APL2. D. Lukyanov & A.
Skomorokhov (USSR). The authors work at Obninsk at the Nuclear Research
Institute. APL is extensively used in the domain of monitoring radioactivity for
the security of the nuclear reactors. The authors have developed several APL
functions libraries accessible from menus. APL is used because the problems
require frequent adjustments. The system had to be divided into sub-systemsas
the computer did not have enough power.
Is APL2 better than APL? J. Brown (USA). This subject is well known and
doesn’t need more development.
The Soviet Union is ready for APL2. A. Skomorokhov (USSR). What is
interesting here is that it is TRYAPL2 whichis professionally used (waiting for
the full package!). Alexander also explained his present activity in spreading
TRYAPL2 in the nuclear industry, other industries, institutes, schools,.... He
organises courses and seminarsfor schools. A lot of enthusiasm.
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Practical experience with APL in the USA. T. Olsen (USA). Thomas presented
his personal experience with APL (APL2) and extended the view to the other
systemsavailable (including J and Mathematica). He also gave someinformation
on APL Journals and Publications as well as a brief view on the evolution and
comparison of notation. Thomas spoke some Russian as did Erkki.
The Use of APL in the Teaching at the Technical University of Denmark. P.
Gjerlof (Denmark). Per related his experience of teaching APL and problem
solving for the intensive courses at the Technical University. The subjects offered
to the students are life problems: wave action on sea structures, satellites, whale
song recording and analysis,... The students who use APL go further and faster
than those using FORTRAN (even if they have to learn APL, FORTRAN is a
prerequisite for the courses). Per enjoys his teaching and finds that “There is no
better means to learn and understand something than teachingit.”
R. Kornemark (Sweden) presented APL2/6000 on IBM AIX.
C. Holter (Sweden) presented APE. He had to explain the acronym WYSIWYG,
especially to the interpreter. I forgot to say thatall presentations were translated
into either English or Russian; the interpreter standing next to the speaker.
Can APL*PLUS/PC speak Russian? A. Kondrashev & N. Puntikov (USSR).It is
of utmost importance to have the APL systems speaking in both Latin and
Cyrillic alphabets: keyboard access, screen displays, printers,... and it should be
possible to mix the two. The authors went through different solutions but none
fulfilled all the needs. They eventually designed a new character table to have
the 66 Cyrillic characters along the Latin and APL ones.It still remains a problem
when importing external Russian files, but this is solved by external modules.
APL-KRON Portable Russian speaking system for the IBM PC.
V. Dubonikov (USSR). APL-KRONis an extended (APL2) PC-portable APL.It
has been developed by the Soviet-British Joint Company “Ural/TEKNESIS’.
Apart from the APL2 type of extensions, APL-KRONincludes new functions for
Relational DataBase management and for windows handling (including
graphics). There is a language function which allows you to switch from English
to Russian and back. Future plans include compatibility with FoxBasefiles,
crossed tables, mouse support, generalised arrays. APL-KRONis a commercial
product($349) and has a runtime version.
APL as a Profession. N. Gritsenko, E. Korovina, A. Miroshnikov (USSR). The
authors presented their views on the requirements of the present day APL
programmer.If before, the productivity of the programmerincreased by regular
small steps from beginner to expert, now there is a plateau and a large step
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before reaching expertise. This is due to the necessity to include non-APL
techniques like X-windows, networking,.... Furthermore the work can no longer
be done by one person but requires a teamwork and information exchange. The
authors are part of a new company, Infostroy, created in December 1990 in
Leningrad by a State Building Company. Their work is primarily but not only
oriented to the building industry. They also support the users of legal
APL*PLUS/PC.
Non Linear ModelsIdentification with non-Traditional Statistical Methods. V.
Kupriyanof, O. Luksha, O, Obraztsov (USSR). A fully integrated system was
presented to identify non-linear models. The system is interactive and provides
graphical representations of the match of the identification to the observed
values. The process is iterative and allows one to choose between different
techniques (random search, simplex, Marquardt, bootstrap). It was first written
in FORTRAN but then migrated to APL*PLUS,asthefirst version was bulky and
required a preliminary knowledge of the model. The authors plan to move to
APL2 as this would allow them to call FORTRAN routines (they have only
APL*PLUS/PCv.7).

There were other presentationsin parallel sessions.
The cultural activities allowed us to visit some beautiful museums and castles,
including the Ermitage; but we could only have a short apercu as these would have
required some months oryears to appreciate fully. We had a welcome dinner, a get-
together, a banquet, a wonderful ballet evening (Nutcracker), a circus evening (myself
in Moscow,butthe others in Leningrad).
SovAPLhascreated an Awardfor outstanding achievementin the development of APL
in the USSR, The first award was granted to E. Juvonen for his action in opening the
Soviet APL community to the world. A new publication was distributed during the
conference.It is in Russian and is called APL Language World. Our Soviet guests, and I
wouldprefer to say ourSovietfriends, have fully understood the value ofextra-session
contacts and work. The participants in the “night seminars” will not forget the hard
work undertaken on those occasions.
In general I was only disappointed by the excessive marketing aspect of some
presentations (IBM). Also there were no representatives from other companies
especially STSC. At present the APL interpreters in the USSR are either very good
locally developedinterpreters (on mini and now micro-computers) or APL*PLUS/PC.
Why nobody from STSC?It is very difficult to understand.If the figures of Personal
Computer World (Jan 90, p.104) are correct, I cannot understand that a market of 28
million micro-computers by the year 2000 is not worth moving for.
Altogether I very much enjoyed the conference and the otheractivities. | would then
suggest: TRYAPL9Z.It will be a full package of APL work, cultural activities and
aboveall hearty friendship.  
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Dyalog APL/X
reviewed by John Searle

Introduction
Dyalog APL/Xis the version of Dyadic Systems Limited’s APL interpreter which
runs under the Unix X-Windowsdisplay manager. It has been available since
late 1990 and runs on the IBM RS/6000 under AIX, the Sun Spare range under
SunO$, and the HP 9000 range under HP-UX.It is compatible with Version 6.0
which has been available for much longer on other platforms. I should
emphasise that although this review is based on my usage of the productat
work,it represents my own opinions and not necessarily those of my employer.
Reviewing at work was necessary as the concept of the take-home, lap-top Unix
workstation is not yet with us (although several manufacturers are reportedly
workingonit!)
The major success of APL/X has been the achievement of binary compatibility
across multiple machines. The same workspace file may be loaded across a
networked file system on a Sun, HP or IBM workstation. Obviously, the APL
interpreter is compiled by Dyadicto a different executable on each machine, but
the user’s application is completely transportable. For portability between remote
machines, 3.5 inch disk transfer is possible between Sun and IBM. The DWSOUT
/DWSIN workspaces are provided to move from DOS to Unixorvice versa.

The Product
APL/Xis a set of disks (or a tape in the case of HP), two manuals (in the same
style as the DOS manuals) and an “X-WindowsInterface booklet’. Installation is
easy, but a Peter or Pauline is probably at handto assist. The set of distributed
workspaces and files is quite extensive, including all of the usual workspaces
plus some new ones specific to X-Windows.
In order to use Dyalog APL/X, you need oneof the above-mentioned machines,
and the entry cost is not small. The minimum reasonable requirement would be
to use a stand-alone Sun IPC workstation which would cost around £6,000. The
minimum entry price in the HP or IBM rangeis around £12,000, but the price
/performance relatives are changing regularly. Dyadic are re-sellers of the
RS/6000 range so no doubt they can give you a more exact quotation. Having
paid that much for a workstation, Dyadic therefore assume you can afford the
price of £1,500 for a full release of APL/X.
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Look and Feel
A typical Dyalog APL/X developer's session involves a terminal window, an
immediate execution window, a 9.SM application window, several cascading edit
windowsandpossibly one or more graphics windows.

 
Figure 1 shows howthe various windowscan be arranged. The geometry of the
windows is configurable, and the application window can be given an
appropriate name. As a user, it is possible to set up APL/X sothat only the
relevant application windowsare ever visible. In the same way, multiple edit
windowscascade from the top-right corner. Each windowisinitially the same
size, but the mouse can be used to move and resize them. Code can be copied,
moved, cut and pasted as needed.
The Sun, HP and IBM keyboardsareall different, and this presents a problem
when jumping between machines. The key mappings are all different, and a
memory-partitioning system is required for the humanbrain in order to cope.
However, at least Dyadic have adopted the policy of matching an operation to
the word that appears on the keytop wherever possible. Thus the CUT operation
is nowfound on the “Delete Line” or “Cut” keys, and not on the “Page Down”
key as so many of its DOS users have come to knowand love. You need to
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remember that Escape from the Editor is a positive action which saves your
changes. Like most things Dyadic, however, if you don’t like it the way it is
distributed, you can change the mapping yourself.
Keeping track of the workstation mouse is a somewhatdifficult process which
requires the user to become an expert Rat Catcher. The mouse must be in the
windowthat you are currently “working” within, but invariably isn’t. APL/X is
quite intuitive at deliberately placing the on-screen pointer within the correct
window. Whatis really neededis a helmet that points a beam at the window you
are actually looking at. Needless to say, youwill spenda lotof time typing into
the wrong window, which can be time-wasting in most cases and catastrophicin
others.

—

 
Figure 2 showhowthe “Trace” feature of APL/X causes a cascade of windows
to appear. Each windowis sized accordingto the function code, which cancreate
a rather confusing display (although it needs to be distinctly different to the
“Edit” window display in colour and behaviour). I find that I use this feature
very infrequently, since an Escape from a function which localises 05M will cause
the windowto disappear.
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Capabilities
APL/X has no inbuilt workspace size limitation, and is only constrained by the
amount of memory (and swapspace allocation) on the workstation.It is quite a
powerfulfeeling to get a WS FULLin a 30 megabyte workspace.
An application under X-Windowstypically has many sub-windows, and so I
suggested that [SM should be able to address multiple screens. Dyadic’s answer
to this has been to associate an APL process with each window, and to make it
possible to fire up multiple APL’s as one “application”. This is an elegant
solution whichis more in keeping with the Unix style.
Each of the machinesuses a different X-window managementsystem. Sunis the
mostradically different system called OpenWindows. Both IBM and HP have
adoptedthe Motif style, which is notas artistic as OpenWindowsbut much more
business-like, and generally faster. Each system has a different set of fonts, but
Dyadic have coped with this and APLfonts are available for each architecture.
Across a network,it is possible to run APL/X ona Sun Server but display it on a
HP or IBM.I have even been able to display APL/X on a Sun workstation which
was running a third-party Motif-based window manager.
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APL/X comes with XGRAPHS and XTUTOR workspaces which take advantage
of the X-Windows Graphics facilities. Figure 3 demonstrates that the infamous
Dyadic Duck has even foundits way into this modern world. Graphics appear in
separate windows, and multiple windows can be driven from the one APL
function. Reproducing graphical output is reasonably simple using Unix
primitives “xwd” and “xpr”.
APL/X uses an auxiliary processor (AP) interface to programswritten in C. It is
possible to associate a piece of C code with an APL function, pass parameters to
it and getresults back fromit. The “aplarray” structure is an integral part of the
interpreter which can be used within an AP, allowing C programs to return
nested arrays. I have seen AP’s for calling APL/X from an external C program,
for inter-process and inter-machine communication, and for talking to the Oracle
database. I am using an AP which shares variables (including nested arrays)
between APL/X and Sharp APL on an IBM 3090. This is a powerful feature
which allows the product, with some imagination, to do almost anything that can
be done on the workstation.

Weaknesses
I feel that this product has few weaknesses. Mostof the things that I don’t like
aboutit are configurable, so I can change them by modifyinga file. There are a
few irritating behaviours that are “hard-coded”, such as the way the cursor only
partly tabs into acharacter field in a USM window.I have been involved as a
beta-tester, so I’ve seen a lot of warts but equally a lot of rapid improvements.
My main bugbear has been an “Insufficient Swap Space” message wheneverI try
to fire up more than about 3 APL workspaces with associated C processes, of
when APL/X is competing with other memory-hungry Unix programs.
However, this is a parameter that can be configured by the Unix System
Administrator.
Dyadic have chosen not to emulate the [WIN screen handling system of STSC,
and soit is a significant task to try and convert an APL*PLUSapplicationif it has
a lot of screen code.
The Dyadic approach to editing is a “point and shoot” approach, but sometimesI
shoot myself in the foot. The natural thing to do is type a function name, press
the edit button, edit the function, exit the editor, and hit return (or otherwise
move the cursor). However, if this is a niladic function, it will be executed,
whereas functions which take arguments will not. You can end up executing
many functionsunintentionally.
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Potential
It will be essential to combine the features of APL with the resources supplied by
the window managersoftware, if APLis to survive as a choice in the brave new
world of computing. In other words, APL should be able to address “Widgets
and Gadgets” as workspace objects to be manipulated. Dyadic have
demonstrated some experimental software which doesthis.
I have found myself putting most of the “data” in an application into functions
rather than tabular variables, so that I can edit the data with the “)ED” function
editor. I am looking forward to Version 6.1 in which the editor has been
extendedto simple data arrays, so that data can stay as data.

Benchmarks
Benchmarking APL/X is quite difficult because Unix does not reliably report
subsecond cpu usagebackto the interpreter, and hence JAI cannot report usage
finer than 10 milliseconds. Since most benchmarking is nowfinely tuned,
comparisons are difficult. However, my general impression of APL/X isthatit is
fast, and the RS/6000 version takes advantage of the optimizing compiler for
AIX,so that it is very fast. The user’s general impression of speed is, however,
governed by the performanceof the underlying X-window manager.

Conclusion
APL/X feels like such a
natural X-Windows product,
and the immediate reaction
might be “What is All the
Fuss About?” Since Dyadic
have always used Unix
internally, it is not surprising
that their Unix APL fits so
smoothly. This is a
connoisseurs APL which
makes the language truly
competitive with other more
“modern” application

The Dyalog APL Design Group at Work developmentchoices.
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This photographillustrates the sort of modern windows applications you can
develop using Dyalog APL/X.At theheart ofthe user-interface is a system
variable [ISM whichrepresents the layout, content and behaviourofa set of
fields within an X windowonthe display. Users interact with [JSM using the
keyboard and/or mousethrough a system function (JSR. Together these tools
provide an extremely powerful yet natural and easy-to-programuser-interface
for your APLapplications.
Dyalog APL/Xis just one ofa fully compatible family of APL products for UNIX
workstations, multi-user UNIX systems and DOS/386PCs.

 

All Trademarks, Servicemarks and Trade Namesare the acknowledged propertyof the Companies concerned.
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APL*PLUSII Release 3
reviewed by Duncan Pearson

This is an account of the experiences of me and my colleagues in moving from
APL*Plus Version 2 to Version 3. They are unlikely to be everyone's butthey will
give a flavour to those contemplating the move.
The main differences between versions 2 and 3 are as follows.

Locationof the session manager in memory
OWA enhancements
Support workspaces
Mouse support
User command processor

Theseare all of benefit to a greater or lesser extent. Howeverthe gardenis notall
roses. I will cover the advantages offered by thesefive things and then go on to
share someof the troubles that we have had with the move.

Session Manager
In version 2 there are two components to the PlusII system. Thereis a standard
DOS program which handles the APL session and editing ring and an interpreter
which uses the Pharlap DOS Extenderto run in 80386 32-bit protected mode.
So we have:

Location Program Size
0- 640k Session manager Configurable

Pharlap DOS extender program 230k
640k -? Interpreter

Workspace
The majority of PC programs are for normal DOS and haveto fight with each
other for their share of the 640k available. No matter what you do to the
machine,if you use DOSthen 640k is all you get for these programs so memory
here is valuable to anyone who wants to have more than one program residentin
memory atthe same time. For corporate users oneof the main usesfor this type
of program is communication over a network or terminal emulation for the
mainframe. These can take over 100k away from you. With the standard
configuration of 80k of session manager APL takes over 300k of extra memory.
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Abovethe 640k line, memory is not a considerable problem. At about £50/meg,
the cost of circumventing WS FULLis not astronomical, so the more that can be
placed up here the better.
In version 3 the session manager is bundled with the interpreter as one .exefile
and is loaded into high memory. Thisstill leaves 230k of the DOS Extender
program in the first 640k but the additional 80k or so (depending on your
configuration) that you have is worthwhile.

Quad-NA
The improvements to OWA are twofold. For programs written in Metaware High
C to run in protected mode, there is the facility to pass as arguments to an
associated function nested arrays. The interpretation of the content of the nested
array is the problem of the C program,or, more to the point, the C programmer
andto aidthis a textfile is provided explaining the structure in the workspaceof
a nestedarray. Fine! This is in stark contrast to Dyalog APL which comes with a
library of C functions to aid the conversion of data between APL arrays and
other more normal formats. The APL*Plus II for UNIX interpreter is provided
with such a library. Let’s hope that STSC get round to providing it for the
humble PC users.
Unfortunately if you want your C program to talk to anything else on your
machine youare stuck with Microsoft or Borland and haveto workin real mode.
This is where the extra 80k from the session manager becomes very handy. What
STSC have donehereis to allow the use of programs compiled for the Large
memory model. A C program hastwoparts, the data andthe code. Each part can
occupy one or more segment (64k chunk) of memory. Then depending on how
manyare used by either part we have four possible combinations:

Model Data Code
Small Lsegment 1 segment
Compact > 1segment 1 segment
Medium 1 segment > 1 segment
Large > Lsegment > 1segment

The documentation for version 3 says that all four memory models are
supported. Thetruth of this dependsentirely on one’s interpretation of support.I
found that identical source compiled for the small or compact models worked
fine but for the medium or large modelsit did not. It turned outthat in order to
use programs with morethan one code segmentI needed to change a word in an
assembler source file (msc5lstk.asm) and re-assemble it. Luckily 1 was using
Microsoft Quick C and had an assembler bundled with my compiler, so 1 am
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now able to use my large model programs without problems. I am grateful to
Cocking and Drury and STSCfor pointing out what I needed to do, butI believe
that it should not have been necessary.

Support Workspaces
Hereis a really useful enhancement to the APL*PlusII product. They have taken
the workspaces from Library 11 on the mainframe and provided them free with
the interpreter (with APL*Plus/PC you have to buy them as APL*Plus/PC
Tools). For me the significant facilities provided are in the area of workspace
maintenance. The workspace WSDOCandthose associated provide an extremely
comprehensive documentation of a user's own workspace with complete cross
reference, This includes for each identifier useda list of all references (indicating
for variables any assignments). This, together with trees and tables for each
function ofall its global objects, is all that you could desire to help you when you
pick the short straw and have to wade into someoneelse’s code to try to find
where the global TMPDATA is being mysteriously changed. There is also a
workspace WSCOMP which does a very intelligent comparison of two
workspaces. There are other workspaces which I have nothad timeto investigate
but for me these two alone make the change worthwhile.

Mouse Support
After about three years STSC have worked out what those funny things attached
by string to the back of the computer are for. So they have provided “mouse
support”. In the session, the mouse block (cursor?) can be used to move the real
cursor, to move betweensessions, to operate the top menu,to scroll the session,
to tag blocks and to open newsessionsfor identifiers clicked on. This makes the
session considerably easier to use andis all very sensibly managed.
My concernis in the area of the programming interface. As explained in Ray
Cannons article on mouse control there are a number of ways in which you can
control, via DOSinterrupts (07), the behaviour of the mouse. The DMOUSE
fanction gives but a small subset of these allowing the setting and readingof the
mouse position, the setting of the behaviour of the mouse with respect to the
cursor anda few related things. There is not the facility to place bounds on the
movementof the mouseorto track user drag events which as a programmer I
needif | am goingto provide all but the most rudimentary support. My adviceis
leave it out or use the [NT through your own functions. ] hope they do better
whenit comes to windows.
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User CommandProcessor
This is a facility available on the mainframe for some timeandin release 10 of
APL*Plus/PC that lets you write your own system commands, available
wherever you are with no messy functions to clear up afterwards.It basically
puts the functions on file and provides access to thatfile via commandsof the
form ] COMMAND.It gets the functions required, executes them then erases them
afterwards.It’s a pity they didn’t think to getit to untie thefile as well, but never
mind.
I think that this is a lot of fun. My manager thinks that what I get paid for is
doing REAL work. Ay, there’s the rub. If you sit down and submerge yourself in
it for a few days, or a week then you canstart to be able to provide somereally
useful programming tools, but don’t expect anything before that. Even if you
don’t write your own user commands there are some useful ones on the
demonstration file, like a FNS with wildcards, a WSLOC and a function to find
the free space on a disc. Some of the utilities used to do these things can be
pulled off the file and are genuinely usefulin their own right. I have taken all my
small workspace managementutilities and converted them to user commands
and I now have immediate access to them without needing to remember which
library I put them on this week.
T suppose whenit comes downtoit you either loveit or think it’s a waste of time.
I loveit but I can see why some might not.

Summary
So after all that we have to weigh up the pros and cons and decide whetherit’s
worth the extra money. For me it undoubtedly is, The facilities provided by the
new workspaces et al together with the extra room below the 640k line are a
great boon. It seems a shame though thatthey didn’t finish the job. The limited
nature of the mouse supportand the trouble with OWA, together with problems
that we have had getting the DOS PRINT program to work make mefeel that
their minds were somewhere else whenthis one slipped through the door.
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(GENERAL ARTICLES
This section of VECTOR is oriented towards readers who may neither know
APL, nor be interested in learning it. However we hope you are curious about
how, underthe right conditions, such impressive results can emerge so quickly
from APL programmers
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WhyI Like Windows
by Richard Smith (age 7)

The Mouse
The mouseis easier to handle than the keyboard,thatis, except when dog-hairs
get on the ball and the mouse sticks. The only thing aboutit is, I would like a
bigger space to moveit in! The mouse’s buttonsare also nice - they’re a good
size.

The Icons
Icons are not only easy to design (if you’ve got an hDC Icon Designer), but they
are also easy to ‘do’, becauseall you have to dois click the HDC icon (a red box
with hDCwritten in it) and select Icon Designer from the menu. When Icon
Designer has loaded, a rectangular windowwill appear. This window will have
a: a squared square for ‘doing’ youricons and b: a space which showsall your
finished icons. Talking about putting windows downto ‘icons’ is explained in
the Windowssection. Iconsare thelittle ‘pictures’ in the windowsatthestart-up.

Comparing with the Keyboard
For most thingsit is either easier or the only possible way to use the mouse. But
for some things it is impossible to use the mouse, things like APL or RCS are
‘keyboard only’ functions, and these functions are accessible from Microsoft
Windows,or, at least, can be madeto be. To pull a menu down,press Alt with
the underlined letter in the menu word, then to select an option, press the
underlinedletter, and you've got your option!

The Windows
The windowscan be worked by the keyboard,for example: in games Alt G gives
you the games menu,butthis isn’t as easy as doing it with the mouse. When you
put a window downto an icon, an icon, usually its own, goes down under
Program Manager,with its name label underneath it. By getting hold of window
‘title bars’(the blue/brown stripe at the top of the windows- blue if you are
currently using that window, brown otherwise) with the mouse, you can move
windows. After moving a window,it will have a blue title bar, until you either
click or move a different window.
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Window Menus
The menusat the top of windows like Write can be used easily, even with the
keyboard(as explained in Comparing with the Keyboard), All you have to do
with the mouse, though, is click the menu you want and thenclick the option
you want,

Iconising Uses
If you are working with anything running under Microsoft Windows and
somebody comes and pesters because he/she wants to do something else, you
can put whatever you're using down to an icon (as explained in The Windows).
After doing this he/she can get on with whatever they want to, but you haven't
lost your work. After he/she has finished on the computer, you can get on with
your work. Putting the start-up windows downto icons saves space.

Window Buttons
The buttons at the top of every window can only be‘pressed’ with the mouse,
and I think that there ought to be a way of makinguseof those buttons with the
keyboard. Other than that, the windowsare well designed, because theyare easy
to use with a mouse,asall you have to dois click the left mouse button on the
window button you want.

WhyI Like Microsoft Windows?
by Adrian Smith (Age 38)

A User’s View
A couple of old advertising slogans come immediately to mind: “every home
should have one” and “so simple even the cat could use it”. I have no idea what
the former was trying to sell me; 1 believe the latter had something to do with
John Cleese and Sony video recorders... anyway.... as Richard rightly points out,
Windowssoftware is easier to use than the old text-based stuff. The interesting
question is why?
Obviously, for anything involving pointing or drawing, the mouse is an
enormous improvement over the keyboard. Howeverin itself this doesn’t
explain why Windowssoftware like Powerpointis an order of magnitude easier
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to work with than (say) Lotus Freelance. The samedifficulty occurs in explaining
why Windows Write can be picked up by a 7-year old with absolutely zero
instruction, and yet an old warhorse like WordPerfect takes a 3-day course, and
you still don’t know how toget a PostScript printtofile!
For whatit’s worth, I think there are two key reasons why Windowssoftwareis a
real step forward in both functionality and ease ofuse:

+ the underlying philosophy. You heara lot of loose talk these days about
empoweringthe user. I say loosetalk advisedly, because of course empowered
users are exactly what your average IT departmenthates. Windowsis aimed
squarely at individuals;it is anotherstep in freeing users from thestrictures
imposed by corporate IT, and as suchit is both a powerful and a dangerous
idea.

+ absolute consistency of use. We have IBM andtheir CUA guidelines to thank
for this one! A lot of developers seem to think that they can claim CUA
compatibility simply by strapping on a pull-down menubar, and using the
‘tight’ colour scheme;this is rubbish. Real CUA applications rigorously
apply the ‘object-action’ model to dialogues (the converseis neatly illustrated
by Lotus-123, where you alwayspick an action before youselect the patch of
the spreadsheetto doit to); real CUA applications havea set of menus going
‘File ... Edit ... View ... Options.... Help’, with the Print command underthe
File menu; real CUA applications already know whatprinters you have
available, and where the outputis to go; real CUA applications use your
personalchoice ofcolours ... and so on.

The main reason why Powerpointis easier than Freelance is because you can
learn it incrementally from Paintbrush;it has a ‘line tool’ and a ‘text tool’ which
operate just like the ones you played with before. It also has a ‘text edit’ tool
which behaves just like Windows Write, except that it works in a stretchable
frame within your artwork. Strangely enough,the spell-checker in Powerpointis
just like the spell-checker in Word, and you can even get them to share
dictionaries! If you want to move things around, then you just learned all the
necessary skills playing Solitaire and Backgammon,... and so on.
In summary, as a user J like Windowsbecause I am all for giving individuals the
freedom to exploit their environment in any way they choose.In the long term,I
believe that companies which encourage employees to do this will prosper better
than companies which try to control their employees’ every move. By providing
an environment where all software looks and operates in the same way,
Windows and CUA makeit far more practical for users to choose the best
package for the job, safe in the knowledge that they won't be faced with a whole
new set of commands and menus.
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Oh by the way ... you can do things like multitasking and cut-and-paste and
background printing. So what! Fast task-switchingis all I really use, and I could
have had that with Software Carousel for £50 under DOS on myold XT!
Windowsdoesthe job very prettily (as long as you have an extra £25 to spend on
an Icon designer), but I cannot see somethingselling 3 million copies simply by
offering a nice ‘point-and-grunt’ DOS menuand anefficient task switcher, can
you?

A Programmer's View
Cast your mind back to the heyday of motoring, maybe around 1908 when you
could have a really fabulous day out in your new machine; OKit frightened the
horses, and you soon gotused to the joys of retrieving the contents ofa ball-race
from half a mile of loose gravel ... but this was real motorist stuff .. no quiche
eaters here! But the skills needed to operate the old horse and trap were simple
and well-known, and it could beat the fancy new machinery to town and back
any day of the week; why on earth should anyone want to change?
I reckon I can operate the old horse and trap technologypretty well ... it took me
about an hour to write a little C routine to send a bunchoffiles to a PostScript
printer, suitably wrapped upin font selection and pagination. I know how to
read and write files, and if I want to display some output, I simply use a file
called ‘stdout’ and everything duly appears on the screen. Similarly in APL; we
have always had the simple convention thatif you leave the result of a statement
hanging in mid-air, APL outputs it to the standard output device (usually a
screen) after applying some default formatting rules,
Can wecontinue for ever with the simple life? The motor car opened up vastly
wider horizons, and madepossible journeysthat could never be contemplated in
horse-drawn days; once tempted by the promise of a better tomorrow, you will
find it hard to stay with the old ways!
Life begins to get a harder once you let your application havefull control of the
screen. You might need to direct output to specific fields (in GDDM mainframe
terms):

‘A' FSMASPUP 6 24*DATA
'B! FSMAPUT DESCR

.. and you need to be a bit fussier about getting the shape and typeof the data
right. On the PC you probably just bung things in windows, and assumethat the
windowsutility will handte details like nice borders, scrolling, and so on:
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2 3 WINAPUT OWL 3 - a Display function names in scrolling wdw

Whatyoutendto forget is that some muggins has put in an inordinate amount of
time and effort in making things this easy! WINAPUT is about 40 lines of very
solid APL (in APL*PLUS/PC with OWPUT, about 25 lines in Dyalog with 05M)
which took a good deal of designing and debugging. On the mainframe, I
wouldn’t know a 126 OSVO 'CTLS' if it jumped out and bit me, and yet I
once wroteall that low-level stuff to managethe screen through GDDM calls.
Myfirst reaction on opening the manual for the Windows Software Development
Kit (the SDK for short) was that it was just like opening the GDDM Application
Programmers Guide for the first time. It is written in English, so you feel you
oughtto be able to understandit, and yet there are so many unfamiliar concepts,
and a lot of the words have new,precisely defined, meanings.In short, there is a
big learning curve to go up before you can even think about things which were
previously almosttrivial! Take the obvious example... here is the “hello, world”
program in C and in APL:

maint)
{ printf("hello, world\n"}; } /* K&R page 6 */

‘hello, world! a APE wins even here}

Compare this with Peter Donnelly’s sample to get‘Press Here’ on the simplest X-
widget: a button. Just what happens to you whenyou‘realise your widgettree’
(see page 116)? Why might you want your application to activatecaltback? Do
you really need all that portmanteau of codejust to display a simple message?
Howonearth can ordinary mortals hope to generate useful systems ever again??
Of course the answer is the same as the resolution to the horseless-carriage
dilemma(it was predicted that by 1925 half the world’s population would be
chauffeurs); we don’t all need to become expert mechanics to drive a modern car.
Most of us don’t even know how a modern car works (could you fix the
electronic ignition on your 16v fuel-injected Japanese toy?); we just turn on the
engine and drive away. It took around 20 years for the car to evolve from a
complex engineering marvel to a commodity (Henry Ford had a lot to do with
it); the interesting question is how longit will take for windowsto get to the
samestate.
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The Next Two Years
Over the next two years, we really are going to see the shape of things to come.
The APL developers are already taking the first tentative steps towards
integration of MS Windows and X/Motif into the APL development
environment(of course MicroAPL and I-APL havealready doneit for the Mac). 1
appreciate Peter’s argumentthat 18 lines of APL is better than 72 lines of C, but I
want to write 1 line of APL:

ACTION+XYPOS XABUTTON ‘Press Here!

. what’s more I don’t want a couple of hundred things with names like
disarmCallback listed whenever J do ) FNS. For cheap and cheerful output, I
want to use the APL default display, and have the user think T just wrote
something really fancy in X.If the user grabs my window andpulls it all out of
shape, I don’t want my codescattered with D2RAPs just so I can recover. All that
stuff should be buried in utilities where the application need neverseeit.
I think we need twothings to happen:

1. The APL interpreter writers must provide the basic hooks into the underlying
window managerin tolerably clean way.I have a personalpreferencefor
auxiliary processors, but if STSC chose to implement another 100 (functionsI
shouldn’t really mind.

2. A bunch of APL systems programmers (people who don’t mind codingat the
AP level, or who can handle QWIW withoutflinching) should get together and
define a common application-level interface for APL under windows. This
should be commonacrossall the different window managers(the Mac, MS
Windows, X/Motif etc.) and it should also be commonacrossall the available
APLs (APL.68000, APL2/6000, Dyalog APL, APL*PLUS,I-APLetc.).

Thefirst of these is already well underway, andis clearly going to generate the
usual variety of different approaches to the same task. The hard part is to
motivate someone to begin work on the second;clearly it is in no vendor's direct
interest to write vendor-independent code, and yet in the long term all the
vendors will sink or swim together. Just as the car makers reached a rapid
consensusonthe ‘proper’ positions for the accelerator and brake, so should the
APL vendors on the ‘proper’ way to program a push-button. STSC and Sharpdid
it for componentfiles, so it should be possible for Dyadic, MicroAPL and the rest
to doit for windows! The CUA Advanced Interface Guide wouldbe a good place to
start.
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Integrated System for
Demographic Investigations

by Victor V. Ponomaryov
Central Research Economic Institute at the State Planning Committee of the

RSFSR,6-ya Krasnoarmeyskayaul., 24, Leningrad, 198052, USSR

The system is intended for specialists, who deal with investigations of
demographic processes and use personal computers in their work.
Demographic investigations, and in particular forecasting the growth and
movement of population, nowadays play a very important role in a practical
solution of economic problems. For example, the knowledge of demographic
situation in a region and of the direction of its possible changes is necessary to
work out the regional programs of economic and social development. The
territories for which these investigations are usually made may differ in size
ranging from part of a town to the whole country.
The most important things in demographic investigations are to find out the
factors which have an influence on the values of birth and death rates and
tendencies of their changes, and to find out the connection betweenthe structure
of population andits growth, on the one hand, and migration processes, on the
other.
Demographic forecast, especially the forecast of family structure, is necessary for
planning housing construction and education development. For example,
regional government need to know when, where and how many schools they
haveto build.
The scientists of the North-West Branch of the Central Research Economic
Institute at the State Planning Committee of RSFSR have been carrying out
demographic investigations during many years. According to our experience,
obtained from practical experience, is that a good demographic forecast is the
mostaccurate amongother economic and social forecasts.
The reason for this accuracy is that the methods for demographic calculations
have been developing during quite a long time. They are well-known now and
permit the scientists to obtain maximum information from poor initial data. The
demographic methods are easy to understand and describe the real processes
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quite well. Also, the demographersare, as a rule, quite experiencedin the field of
their investigations.
The central planning organs began to use computers for demographic
calculations many years ago, but at that time the computers used were big and
inconvenient and it was very difficult to use them in scientific research. Now the
opportunity to use personal computers gives the new quality to this kind of
work.
Thefirst version of the system for demographicinvestigations which already has
been carried out is based upon the well-known method of ages movement. In
fact this method is the simplest one and permits to obtain the most accurate
results in the forecasting of sex-age structure of population.
The system hasthree importantfeatures:

1. The structure of the input and output datafiles is made the same as in
STATGRAPHICS.Suchfile organisation allows us to make highlevel
statistical investigations preparing the information for demographic
calculations, in particular, making forecasts of birth and death rates changes,
people migration movementandsoon.It also permits us to presentthe results
of investigations in good graphic form.

2, The system hasan exit to APL and returnto the system without reloading the
workspace. It appeared that when solving a real problem it is more convenient
to prepare input matrixes by using APLitself than with the help of a numeric
editor, for example, becauseit’s impossible to formalise in detail the process of
preparinginformation.

3. The system canbe easily expandedby includingin it new functions which
arise duringthe processof investigation. It was the very reason why APL was
chosenas the main programminglanguagefor the system.

The system which we are using now in our work consists of the following blocks:
the block of preparing input information, the block of calculations, the results
scanning block, the printing results block and the graphics block.

The block of preparing input informationis used to operate with datafiles, to
create, to copy andto deletefiles and to edit the information in datafiles.It
also enables usto calculate the coefficients of birth and death rate using the
retrospective information.
The calculations block makesit possible to calculate the sex-age structure
matrix of population for a given number ofyears using the ages movement
method,It includesthe calculation of arbitrary ages groupsof population, the
averagelife time and the summary coefficients of birth rate.
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Theresult scanning block enables us to output on the monitor screen the table
of the summary population characteristics such as the number of born, the
numberof dead, the natural and migrational increase, general increase and
populationsize at the beginningof the year, as well as the corresponding
averagecharacteristics for the year. It also allows us to scan the sex-age
structure matrix on the wholeor in fragments and to outputon the screen the
birth and death rate coefficient matrixes.
The printing block makesit possible to output the samekindofresults to the
line printer using simultaneously the most convenientprinting parameters:
font, interval and the numberof copies.
Finally, the graphic block permits us to outputto the screen and to the printer
the demographic pyramid according to the 5-year or random ageintervals. All
other formsof graphic result representation are supposed to be executed by
means of STATGRAPHICS,

This version does not realise everything that we consider necessary even at the
moment. Particularly, we havenot yet realised the calculations of the population
family structure and someservice functions. Nevertheless, this version can be
considered completed in principal due to two reason.First, it makesit possible to
computerise the minimum calculations necessary for demographic
investigations. Second, it has already become evident that it is necessary to
rewrite some parts of the system if not the mostpart of it. In this connection a
few words mightbe said aboutthe problems wehadto face during our work.
The first problem is that APL is so powerful a languagethat the programmeris
tempted to begin programming the system right after the idea has occurred to
him without studying beforehand the system structure and its componentparts.
Thatthis way is a false one becomes evident when the most part of the system is
already completed. Beginning with a certain moment it becomes impossible to
introduce any corrections because the system beginsto fall apart. Our experience
convinces us that even having at one’s disposal such powerful meansas APLit’s
necessary to accurately study the details at the project stage.
The second problem, which is probably typical for the Soviet Uniononly,is that
the new APLversions are greatly delayed there. As a result you usually find out
that the problems that took much of your effort when programming the system
could be easily and gracefully solved with the help of the new version. You
begin to feel your backwardness acutely and you have anirresistible wish to
rewrite everything. If the programmer cannotresist this wish he drives himself
into the mode of continuous rewriting the same system version.
Still we hopethat, since the problemsare clear enough,they are quite solvable.
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Experimental Design
by Stephen Wynn

APL is famed for conciseness. We all have favourite one-liners which require
manylines in other languages. In this article we discuss a line which, from a
practical point of view, solves notjust an isolated problem but an entire subject,
that of creating orthogonal experimental designs, This subject has given rise to a
very large literature of which we recommend the excellent book Quality
Through Design [1].

The Formula
T help produce longer lasting batteries. There are a surprisingly large numberof
parametersthat can be varied in the design of a battery. Suppose we wantto test
X parametersto find how these affect performance, and decideto test PI values
of the Ith parameter I = 1 ... X. Todo this we make N batteries and test
their performance. The question is then how to vary the parameters for each
battery to get the mostinformation. Let F1, F2 ... FK be the primefactors of N.
N=F1i x= F2 * .,. * FX, Let D1, D2 ... DX be vectors of dimension K which
define the design of our experiment. The one-liner mentioned above definesthe
values YI of the Ith parameter so that for the Jth battery the Ith parameter has
the value YI( J].

YI+,PIUN|(D1[A] xt Fi)o.+(DIC2]*1F2)0.+ 66. +DICK]x1FK
IfF + F1,F2, ... FX, thenin APL2 we have:

YI+,PI|Nfo(°.+)/DIxw"F

Let P«P1, ... PX, D and Y be the matrices defined by D[I:]«DI and
Y€I;]+YI forT=4 ... X thenclearly:

YoCRCAX) PP) EMI (XN) p> (eo. 4) /D*(pD) privF

For example if N+8, F«3p2, X+4, P«4p2, OTO+0 the following matrix D
produces the matrix Y:
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Values Y of parameters being
Design tested for battery number

Parameter matrix D 12063 £ wo o ~ @

Thus for example 0 0 6 O 4 4 1 1 is given by
22/481 (1%12)°.4+(0%12)0.4+(0%12). For the first battery all the
parameters have the value 0, for the second the first two parameters have the
value 0 and the second two 1 and so on, where 0 and 1 represent the two values
beingtested.

A Notation
T use a shorthandnotation for these designs. Rank the primefactors of N in order
of ascending magnitudee.g. if ¥=36 then the factors are 2 2 3 3. In this case K=4
as there are 4 primefactors. Let A be the vector K+1,B be K+0 1, C be the vector
X+0 0 1andsoon. Then puttheA B C variables togetherso that for example
ABCis the vector K+{1,41,1) and AAABis the vector K+(3,1,0). The above
design which is the standard 2* 4 design with trials is defined by A,B,C,ABC.
Consider for example a 5*3 design with 25 batteries. The design given by
A,B,AAAABB can be represented by a Latin Square where thefirst parameter
being tested goes from 0 to 4 along the Y axis (UI0+0) the second parameter
from 0 to 4 along the X axis and the values of the third parameter are given by
the table:

SUC4x15)o. 42x15
13

bP
Na

FO
W
F
O
R
N

Oo
rR
Na

+
N
o
r
e

F
O
R
N

The A B C notation gives a wayofclassifying designs. A table of good designs
can be constructed. This then gives a compact way of representing designs
without pagesoffigures that are Y values.
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number of number of values factors for
batteries of parameters best design

a 22 2 2 A B c ABC
8 a 4 AAC BBBCC
9 3°33 3 A B AB ABB

138 3°93 «3 ABB ACC ABC
25 5 5 § A B AAAABB
36 2 2 2 2 3 3 A B ACD BED Cc D

The Goodnessof Design.
To construct a design for a given number of parameters andbatteries it may be
necessary to experiment with the factors A B ... until we find a good design.
Mysystem asksfor the factors and then produces a number which is a measure
of how goodthe design is. After a small amountof practice you find that the
number of combinations which are sensible is very limited and almost any one
produces a gooddesign.Thereis often only one best design.
The information we require about the parametersare in thefirst instance the
linear effects, that is how the output ofthe battery varies linearly with the value
of the parameters. Secondly weare interested in the quadratic effects and so on.
To give independent estimates of these effects we needfirstly the correlations
between the YI variables to be zero. Secondly to find independentestimates of
the quadratic effects we need the correlation of the linear effects with the
quadratic effects and then the quadratic effects with each other to be zero.
After taking away their means from Y1, ¥2, ¥3 ... we need +/YIxYJ to be zero
forall1 < ZF < J ¢ X then all of +/YIxYJ*JK to be zero and so on. The
goodnessof design is 1 if all the +/YIxYd are zero, plus 1 if in addition all the
+/YI*YJIXYK are zero, plus 1 if all the +/YIxYdI*YXxYE are zero and so on.
That is we try to makeinteractions have as high an orderas possible. The exact
formula which I use is not given here as it needs more than oneline of code.It
gives a value 211 2 2.41.6 respectivelyfor the six designsin the abovetable.
The formula with which westarted gives integer values for Y. Whereas any give
values are to be tested which may not even be evenly spaced. The integers are
simply changed for the values to be tested. The goodness of design criterion is
equally valid in this case. The design matrix Y is printed out for the chosen
design and the quantities (+/YI*YJ)++/|¥I*YS, (+/YIXYIXYK) e+/ | YInY IR YK
and so on, where these are not zero. This gives information aboutinteractions.

1] N Logothetis and H P Wynn, Quality Through Design: Experimental Design,
Off-Line Quality Control and Taguchi's Contributions, Oxford University
Press, 1989.

90



 

VECTOR Vol.8 No.1
 

 

TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers whoalready
know APL. It will contain items to interest people with differing degrees of
fluency in APL.
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Hackers’ Corner:
Working with PostScript and APL

by Adrian Smith

My immediate problem wasto outputa decentlooking table of figures from an
APL application to a PostScript printer. Rather than chickening out and just
using Courier (and hence falling into the category of someone who thinks
WordPerfect is a wordprocessor), I thoughtit would be more fun to get APL to
write a little PostScript program to dothe hard work.
Here is the kind of outputI was after:
 

Hello from TEST.TXT ... the following lines are tabbed
Name Age Notes
Adrian 38 Well known troublemaker
Gill 38 Wife of well-known troublemaker
Richard 7 Generally a good child
Tim 5 Generally a bad child

The end.    
The two problemsto be solved were the simple oneoflining up the columnsin a
proportional font, and the secondary issue of getting rightjustification on the
numeric data.
The APL codeto dothis is mostly just a few globals to set up font name, size and
pitch, as well as the page layout andtab positions. All the serious processing is
done with a few PostScript routines, which go as a prologue on the front of the
file:
%1PS—Adobe-2.0
4% Prologue for PostScript print
/ineh {72 mul} def
7M 1,00 inch def /BM 1.00 inch def /TM 1.00 inch def
/PW 14.25 inch def /PH 8.6 inch def

The ‘%’ is simply a comment, and the first line is a useful convention ... several
printers such as the Qume PS range will switch automatically between Epson,
LaserJet and PostScript emulation... they recognise a PostScript file by the “%o!’ at
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the beginning. The subsequent lines define a trivial function to convert from
inchesto points, and a bunchof globalsto define the pagesize and margins.
Next we set up some tabs, measured in inches from the left margin. My simple
convention is to make right tabs negative... if you want centred or decimal tabs
youwill have to devise somethingbetter!
/TABS [0 .5 —3 3.2] def /TB O def
‘PITCH 20 def
Define Top Of Form as the Page Height less the Top Margin, and a null function
to Orient the page (not required if we are in portrait mode, but essential for
landscape.,. see below). Then define FormFeedas a function to print the current
page, orientit and goto the top...
/TOF { /¥POS PH TM sub def } def
ORIENT {} def
‘FF { showpage ORIENT TOF } def

. and NewLineto set the typeball to the next tab, output any pendingtext, reset
the tab bar to the first tab, and drop downPitch positions. It checks if we have
overstepped the bottom margin... if so we need a FormFeed:
/NL { TAB /VPOS VPOS PITCH sub def /TB 0D def

VPOS BM le {FF} if } def

Nowfor the hard bit! The PostScript ‘get’ primitive is essentially APL’s array
indexing, so readthefirst line of TAB as tb+TABS[TB] (zeroorigin, of course).
The next line reads moveto (LM+inch |tb),¥POS (rememberthat negative
tabs are right aligned, so the sign must be ignoredat this stage); then we check
that we have notfallen off the end of the tab rack, and if there is another tab to
go, we increment the tab counter 7B. (length is the PostScript equivalent of p,
but because weare in [][0+0, we need to subtract 1.) Finally, we check the sign
of the tab and either display the preceeding text directly (using show) or right
align it (using our own rshow function)
‘TAB { TABS TB get /tb exch def

tb abs inch LM add VPOS moveto
TABS length 1 sub TB gt { /TB TB 1 add def } if
th o It {rshow} {show} ifelse } def

/rshow { dup stringwidth pop neg o@ rmoveto show } def
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If the user has requested landscape printing, we can throwina little function to
rotate the paperandshift origin appropriately:
% Landscape mode requested
/ORIENT { PH © transiate 90 rotate } def
ORIENT TOF

Andfinally, we select the requested font and display the data. Note that APL
needs to make noallowancefor pagination ... all the hard work is done by the
PostScript NL function which will allow for the specified margins and throw
pages accordingly.
/Helvetica findfont 18 scalefont setfont
(Hetio from TEST.TXT ... the following iines are tabbed) NL() TAB (Name) TAB (Age) TAB (Notes) NL
() TAB (Adrian) TAB (38) TAB (Well known troublemaker) NL
(} TAB (Gill) TAB (38) TAB (Wife of well—known troublemaker) NL
() TAB (Richard) TAB (7) TAB (Generally a good child) NL() TAB (Tim) TAB (5) TAB (Generally a bad child) NL
() NL
(The end.) NL
FF

Notethe final FormFeed to throw out thelast page!
Simple lines are just wrapped up in an opening parenthesis and a ‘) NL’;
anything between parentheses is treated as a text string, and hence is the
argumentto the NL function (rememberthat NL calls TAB to do the output!).
Where we would logically insert tab characters in the text, we instead insert the
string ‘) TAB (’. This conveniently takes accountofthe first tab at position zero
(ie.the left margin) by inserting a nullstringat thefirst tab ... subsequent tabbed
sections are outputby the TAB function at the appropriate position on the page.
I'm afraid J wrote all this in a boring old first generation APL, and simply hard-
coded the PostScript into my reporting function. The correct solution is
obviously to write a general-purpose formatter that will take a nested argument
(in the example a 3-elementarray consisting of two text vectors separated by a
numeric vector) and the required tab positions, and will automatically generate
the PostScriptfile ready to sendto the printer.
It could even use a table of character widths to work out the optimum tab
positions foritself (automatically left and right aligning text and numbers); this
oneis definitely left as an exercise for the reader... | will stick to the trial-and-
error approach until I have real need for somethingbetter.
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TECHNICAL
CORRESPONDENCE

From: Norman Thomson 20 May 1991
David Appleton in his article on generating Stirling Numbers of the second kind
(Vol.7 No.4) concludesthat it may be appropriate to use the recurrencerelation:

o* =n oO, + O41,

Lagree, but surely the appropriate developmentis a recursive function, e.g. STO
below which generates the nth rowofthetable:

C0] Z+STO N;T(1) +0 IF W=Z+4[2] 2e(~467)+ C18) xP( SPO N-1),0
If the entire table is required, use

(0j}  Z*ST1 Ny TU
[1] +0 IF N=tZ+4 1p4(C2) eU, CAD (7167) + (1) x P+, (7, N)4U+(ST1 N-41),0

which contains redundant zeros in its upper triangle but could trivially be
transformed to David’s compressed table where Stirling rows are read as
diagonals.

Norman Thomson
IBM UK Laboratories Ltd
Hursley Park
WINCHESTER
Hants SO21 2JN
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Working with Windows
by David Eastwood

Introduction
It would appear that the APL community as a whole is now being given the
chanceto explore the world of windows. The 1990 Vendors’ Forum held recently
in London by the British APL Association was almost entirely devoted to the
impact of windowing environments on mainstream APL development. Here at
MicroAPL wewere delighted to be told by Adrian Smith (Vector 7.3 Windows3:
The Implications for APL) that we were ‘laughing like drains’ aboutall this, and in
fact we have beenperfecting our drain imitations ever since.
On a moreserious note, we have, via work on machineslike the Apple Mac, been
developing systems in a windowing environment for some time now and it
would appearthat a lot of the rules about working in these environments will
apply irrespective of the flavour of window being used. The more that one
studies the requirements of programming in a windowing environment, or,
more correctly of programming a graphical user interface, the more it becomes
apparentthat certain general ‘rules’ exist. Thereare slight variations between the
jargon used, for example, to describe using Windows3 and the Macintoshbut the
underlying principles are the same.
It is generally maintained that programming graphical interfaces is difficult.
Articles discussing graphical interfaces quote figureslike ‘adding twice as much
again to the workload’ (Program Now, May 1991) when working with
conventional programming languages. Graphical information is more extensive
than text and requires moreeffort to specify it. Furthermore direct manipulation
of the interface by the user of an application implies a different underlying
program structure. The application must constantly monitor user actions which
may affect one of many visible components. This jump in difficulty, together
with the demands of producing applications which conform to the style
guidelines in effect explains the proliferation of high level design aids for the
creation of graphical applications.
Working in APL, we do not havethese sorts of design tools directly available,
although a lot of work is going on into producinginterfaces to thesetools. | shall
be, in this article, illustrating the way in which a simple window-based
application might be developed almost entirely in APL and also discussing the
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way in which one worksin a full windowing environment. The workis carried
out on the Apple Macintosh.
The facilities offered by an APL which purports to support windowscan either
be designed to give upwards compatibility with some previous non-windowing
version or can be designed from scratch to take advantage of the environmentin
a way whichis relevant to the environment. If one considers the latter route, it
would further appear that an APL programmeris placedin a position analogous
to the programmerconsidering using, for example, AP124. The programmercan
either choose to build the application ‘by hand’ or can write or find some screen
developmentutilities. In building the sample application discussed here, I] have
chosen to use non-APL development aids to illustrate that there are perfectly
well invented wheels available .

The Application
Most windowing environments include a ‘calculator’ facility which allows the
user to call up on the screen a functional picture of a very simple pocket
calculator. Quite why an APL user might wantto dothis I won't say, butit does
offer a useful, small, self-contained application to develop. The calculator should
look ratherlike:

 
with a few basic arithmetic functions and the usual clear buttons. The user can
either click on the appropriate button on the picture or hit the equivalent key on
the keyboard.
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Initial Design
The easiest way to implementthe calculatoris to draw a pictureof the calculator
on the screen and to identify certain regions of the picture as graphical input
regions (i.e. the calculator buttons) and other regions as output areas (the
calculator display). The entire picture will then be placed in its own window,
allowing it to be moved around the screen and ‘closed’ via a standard close box.
The application requiresa fixed sized window andso the calculator window will
be declared without scroll bars. This decision will drastically simplify the
programming requirements since the application will not needtoretain all sorts
of global information about current windowsize, relative position of the scroll
bars and so on. The APL application can leave a lot of the window handling to
the APL interpreter and underlying operating system but there are four specific
‘events’ (more on this later) which need to be handled by the application:

+ Key down
+ Mouseclick
+ Window redraw request
+ Close window

The third will require the most handling. Because we have chosen a picture as
the basis of the application, the APL application will have to redraw the picture
each time the system issues a redraw request. This request will be issued when
the calculator window has been overwritten by one of the other windowson the
system (for example by moving another application over the calculator and then
uncoveringit again).

Graphical Design
The picture of the calculator can be produced in one or a number of ways.It
could be drawn within APL byfirst drawingit on graph paper and thenwriting
some simple graphics code usingline and curve drawing graphicscalls. A more
elegant approach might be to produce somescreen design tool within APL.
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A third, and I think easier route,is to select a good drawing package such as
MacDraw anduse that. With MacDrawthe calculator layout below took about 10
minutes to set up:
 

@ File Edit Layout firrange Pen Font Size Style
EI alculator-Layer#1      
 
 
 
 
 
 
 

 
  
 

 
 

     
  

Once the drawing is done it can be copied into the system clipboard and then
read into APL:

CALC+GETCLIP 1 alitility to get a picture from the clipboard
pCALC aPicture is held as a small integer variable

383
64+CALC

400270079 “65363 7803137 “1640579296 9175296 184549375
PICRECT CALC aAnother utility shows the size -

o 0 173 119 a top left to bottom right

Nowthat the picture is ‘in APL’ we needto collect some information about the
dimensions of the picture. Again, rather than doing this manually, it is very
simple to collect the coordinates of active regions of the picture via some APL
code. First we put the picture in a window (window number 10 is used here),
and then a small functionis used to collect the coordinates.
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VR+FOO
[1] ‘CALC! NEWWINDOW 10 100 100 270 220 1 104 1,7p0
(2] DRAWPICTURE CALC a Set up window and draw picture
{3] ARROW a Arrow pointer
[4] R+GETCOORDS 10
{S]  DISPOSEWINDOW 10 a Close the window again

¥o1991-05-24 16.50.33

Y R*GETCOORDS WI
[4] a Utility te get mouse coordinates in window <WIN>
C23 WIN SETEVENTMAP 1 13,1191 a Just pick up mouse events
C3] RO 290
C4] £:'Click on a point, hit same point twice to guit'
C5] +(0epX+GETEVENTS)/OCL a Loop till an event happens
[6] Li:+(0epX)/L a No more events to process, get more
C7] +(~(WIN,3)=X[1:41 2])/EL1 a Must be right wdw, event type
[8] ‘Position marked :',¥,X(€;4 5]
C9] "(C1 2+R)SX055 5])/EXIT
C10] RR, C1}XC4s4 5]
[14] BLA:X«(1,14+pX)+X © wha
[42] EXIT: 'Exit request!

Vo 1991-05-24 14.15.15

The APL Coding
We now have a picture of the calculator, and we knowits size and the
coordinates of points that interest us. Now for the actual APL application. The
key point to bear in mind whenstarting a windowing application in APL (or
indeed in any language) is that the application will be ‘watching’ the various
events that take place in the environment, discarding some and processing
others. Once in a while some additional processing will take place ~ in this case
doing somearithmetic for the calculator. As an aside, my definition of an event
is ‘something happening’ rather than an APLerror - I have always suspected that
equating events to errors is a function of what you subconsciously expect your
code to produce.
In a windowing environment, it is the responsibility of the application to
maintain the contents of its window. The underlying system software(in this
case the Mac operating system) will inform the application of events thataffect
its window (or windows). Some events can be managed by the underlying
environment but some will need to be handled by the application. In this
example application, quite a lot of the window update has to be carried out by
the application since the window contents are graphical and the Mac does not
‘remember’ graphical commands. Were we using a text-only window,then the
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redraw functions could be left to the operating system and we would merely
note the revised positions.
Rather thanlist the entire application code, which will only be of direct use to the
Macuser, I have reproduced the ‘skeleton’ function that I use to build my event
handlers. As you will see from the comments, the sequence required is to define
the windowto be usedfor the application, then to indicate which events are to be
monitored. This is setting up a mask of those events which are both likely to
happen and also which will affect the application. You will note that the right
argument to NEWWINDOW contains a window size which derives from the
pictureitself (elements 2 3 4 5 ofthe right argumentaretopleft, bottom right
of the window). As far as the event handling is concerned (the function
SETEVENTMAP), the options are:

O Ignore the event 1 APL handles the event
2 Pass event to user 3 APL handles the event and informs the user

and the right argument of SETEVENTMAPis set accordingly.

VSKELETON ; WIN; EVENTS; OLDEST
{1} a Skeleton event handler
(2] a Define the window to be used e.g.:
[3] WIN+10 a Window to be used by application
[4] WIN NEWWINDOW 10 100 100 270 220 1 104 1,7p0
[5] R
[6] a Set Event Map
[7] a Set the right argument for events to be monitored e.g.:
fa] WIN SETEVENTMAP 3131111413931110
C9) a kkkEVENT HANDLER skeen een nan
[10] LO:ARROW a Set pointer to arrow
(41) Lis+(0=it+pRVENTS+GETEVENTS) /L1
(12) £2:+(0=14+pRVENTS)/L0 © OLDEST+EVENTS(1; ]
(13) EVENTS+1 O+EVENTS
[14] a Aandie Events
(15] a Insert labels and code for those events being handled
[16] +(271,L2,8V3,L2,L2,L2,L2,L2,EV9,EVi0, 4pL2) COLDEST 2])}
C17] a
(18] a Fach event processor will process its event
[19] a then (usually) return to L2
[C20] EV1:a EVENT - KEYDOWN
C21] EV3:a EVENT - MOUSE DOWN
(22] BV9:a EVENT - REDRAW
[23] EV¥i0:a EVENT - CLOSE
C24] EXIT:DISPOSEWINDOW WIN

V 1994-05-26 14.32,45
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The various types of events (14 in all) that might need to be processed (line 8
above) are:
01 Key Down 02 Key up 03 Mouse Down 04 Mouse up
05 MenuSelect 06 Disk insert 07 Activate window 08 Deactivate window
09 Redraw window 10Close window 11 Move window 12 Resize window
13 Full window 14 Scroll window
In this rather simple application, there are only four events to be handled - and
indeed the ‘Close’ handling could just as easily be a branch to 0 to quit the
application. In a larger application, you might wish to ask for a confirmation
from the user before shutting down.
If the user hits a key, it can be validated against a list of the keys on the
calculator. Equally a mouse click can be checked against the ‘active’ regions
matrix. The extract shown belowillustrates that part of the main function which
checks mouseclicks:

(31) EVa:a Event - Mouse down
{32} +(O=BUTTON+OLDESTL6 7IWITHIN COORDS)/L0
[33] CHAR+CHARS(1;BUTTON] a Find which ‘button' was pressed
C34) STR:a Process string

The event being processed (OLDEST) contains window-relative mouse
coordinates which are checked against a global variable COORDS by thefunction
WITHIN. Onceit has been established which button on thecalculator has been
pressed control passesto the calculator string handlerto either adjust the display
on the calculator or to carry out some arithmetic prior to doing so.
Interestingly enough, it was this arithmetical part of the code that proved the
mostdifficult. 1 was surprised at the amountof processing logic built into even
the simplest pocket calculator. Overall, however, other than standard Mac
utilities, only three functions were written:

Go The main event loop 47 lines long
WITHIN Routine to validate active regions 9 lines long
PROCESS Calculatorlogic 49 lines long

About half of each function was comment. The APL.68000 utilities used are
generally direct calls to the operating system via a cover function. The cover
function generally does little more than validate the arguments and allows the
parameter passing to be carried out in a mannersuited to an APL function.
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Design Considerations
One can begin to get a flavour of the sort of code required in a graphical
application, even from a simple example like the one used here. Richard Nabavi,
in a paper at APL89 (APL Windowing Systems - where next?) suggested
developments in APL whereby the need for the sort of central event loop shown
here is removed and instead a numberof independentfunctions are used, each
one being ‘woken up’by a specific event or events.
A further feature of this type of application is the number of global variables
needed to manage the application. Traditional full-screen applications have
always demandeda lot of global screen information but graphical applications
need even more. The need to log information about the state of a windowis
further increased by the fact thatit is difficult to predict the sequences of events
that will lead to a particular function being used. For example, within a
windowing environment, an application option can usually be selected by a
double-click of the mouseor a single click and a menuselection. To processthis
within APL will require knowledge of where the mouse is whenit is clicked,
whenitis clicked (to check for a double-click) and which menu optionsare valid
for that selection.
Thecalculator functions used globals for

+ Coordinatesofcalculator buttons
+ Characters linked to calculator buttons
+ Indicators to show whetherthecalculator button was a numberor a fn
+ Window andpicture size information

but as I havesaid earlier, we have avoided a numberof other requirements for
globals by using a fixed sized window. An application requiring a window to
contain text (which may be bigger than the window,especially if the window is
resized) would needto register information about

+ Current windowsize
+ Position of scroll bars
+ Text selected(if any)

and dialog boxes (again avoided here) need information ontheir layout, the state
of any radio buttons and so on.
It should be emphasised that the APL application is only concerned about what
is going on inside the window. Where the window is does not concern us. The
system will inform the APL application if any other applications or windows
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have corrupted the contents of our application window merely bysignalling a
Redraw event.
Whenwriting an application which uses multiple windows, the programmer has
a choice of continuing with the single event handler shown above, orstarting to
use an event loop for each window.This latter approach can be taken to the
extent that each window withinthe application is controlled by a single APL task
and the tasks communicate via shared variables.

Conclusions
Oncea few basic tricks are learnt, working in a windowing environment can be
quite easy.It is importantto think out the requirement in advance,and certainly
the initial choices of visual effects to be used can have a profound effect on the
complexity of the code.
It is also interesting to discuss the way in which the work was done. Producing
the calculator application was fairly fast, and certainly being able to use a
package like MacDraw made the front end design mucheasier. At a recent
seminar held by IBM UK, wewere told that a survey of Fortune 500 PC users
showed an average of 1.6 applications per PC. When a fully integrated and
consistent graphical environment (note those two qualifications) wasinstalled,
the numberof applications per PC rose to 7. This has been the case on the Macin
my experience,
All the applications that run on the MAC havea consistent user interface (no
need to read manuals) and can pass data to one another without any great
struggle. Using the non-APL drawing tool to draw myfront end saved time and
a single clipboard operation took the pertinent data into APL. Thereal benefit
came at the end however. Any proper system needs documenting, and this
article could be said to approximate to the documentation for the application.
In commonwith many other APLersI have spentliterally years battling with the
problem of printing APL documentation. One needsto find an APL font, then to
persuade a wordprocessing package to use it and finally one needs to get a
printer to condescendto print the stuff. That’s assuming you can movethe code
to the word processorin the first place. On the Mac,the fact that one application
has a special font meansthat all applications can use it, and if the text can be
shown on-screen, then it can be printed. Finally, how easy is it to include
pictures?

105



VECTOR Vol.8 No.1
 

In order to producethis article I used four applications, and usually there were at
least two running simultaneously. The packages were:

MacWrite
MacDraw
MacPaint
APL.68000

I used MacDraw to produce the calculator image in the first place. Then
MacPaintallowed meto edit a screen snapshot, cutting it downa bit and resizing
it. | used the wordprocessor MacWrite for the articleitself. Pictures are imported
into MacWrite via the clipboard and treated as rather large characters. The APL
examples came over as text via the clipboard and on occasions went back again
to check that alterations 1 made in the wordprocessor could still actually be
executed. That last point is actually very important considering function
documentation - how often has some small typesetting change introduced an
error into a listing?
Considering the pros and cons of actually using APL at all for this sort of
application, I think it can be fairly said that APL at least holds its own against
someof the applications generators.If the graphic design element can be done
easily, then the internal processing seems to work quite well in APL. The APL
code still seems quite a lot less verbose than alternative systems and the array
handling facilities can be helpful when having to process responses to events in
lots of different graphical regions or within a large dialog box.It is also the case
that APL’s calculative facilities are light-years ahead of those offered in many of
the other development environments. In order to get my calculator logic sorted
out, I only hadto shuffle the inputto allow line like:

€32] RES+2NOUM1,FN1,NUM2

to be executed. The calculator could then have been extended toallowall sorts of
arithmetical functions to be run.
In speed terms (usually APL’s downfall with this sort of application) the APL
calculator was somewhatslowerthan the built-in Mac calculator, but could keep
up with my fastest data entry, which is what counts.
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Dyalog APL/X for the X Window System
by Peter Donnelly

This article describes how Dyalog APL takes advantage of the facilities of the X
Window System, and discusses plans for exploiting Motif and Windows3.0.

First Some History
Dyalog APL Version 1.0 was launched at APL83 in Washington and has subsequently
been ported to over 50 different Unix-based computersystems. In those days most Unix
systems were accessed using black-and-white “glass teletype” screens connected by
9600 baud (or slower) RS232lines. These devices imposed severelimitations on the type
of user-interface that could be provided, although even in those days Dyalog APL
sported a full-screen Session Manager and an “AP124-like” Screen Manager.
Towards the end of 1987, Dyadic decided to break away from therestrictions imposed
by RS232 lines. We decided to assume that the user had a bit-mapped colour display
with near-instantaneous screen update and, ultimately, some kind of a window
manager. Effectively we decided to design for the “workstation”.

A New Screen Manager
Thefirst result of this new strategy was [.SM which wasfirst demonstrated at APL-
ication in September 1988. This was (and arguablystill is) a radical approachto the age-
old problem of providing a wayof driving the user-interface that is both effective AND
fits in well with the APL language.
So what makes (SM (and its companion system function JSR) so different? Firstly,
OSM uses a nested array to represent the screen. In one fell swoop,the difficulty of
specifying how you puta string of text and/or a numberat a specific position on the
screen wasresolved,ie.

OSM+1 3p'Hello World' 10 20 a “Hello World® at row 10, col 20.
OSM+DSM,C1J42 10 40 a & the number 42 at row 10, col 40,

DISPLAY OSMeeeene 
poenee
|Hello Worid| 10 20foet

-p
e
e
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Secondly, the effect of localising OSM is to stick a piece of perspex onto the current
screen definition (you can see it, but you can’t touch it) and then paint the new screen
definition on top. When youexit from a function in which [5M is localised, the perspex
and whatever wasstuck onit are discarded, and the screen automatically reverts to its
previous appearance. This makes the provision of pop-up help, pop-up menus and
pop-up dialog boxes totally trivial task.
A third importantfeature is that 15M handles mostif notall of the first level of user-
interaction automatically. For example, both horizontal and vertical scrolling within a
simple field AND scrolling of related fields is done internally. Data conversion and
formatting of numbers and dates is also performed by OSM and OSR,so that the APL
programmer can concentrate on the application and not on the housekeeping.
Finally, (and this is not immediately obvious) [SM and QSR encourage an “event-
driven” approach to writing applications. Essentially, what you dois to assign a whole
collection of user-interface components (text entry fields, buttons, menus,etc.) to 15M,
then “give”it all to the user to do what he wants and in whatever order he considers
appropriate. You control things by defining certain field behaviours in advance which
subsequently trigger “events” causing OSR to terminate. After identifying and then
processing the particular event, you go back into SR (whichis effectively re-entrant)
and carry on.
 

2+9
Loop:Z+(tEP! 'F1')((6tpZ)+Z) OSR FIELDS*(2(4jactFL! ‘EP')}/Help Exit>((2(L]=WEDsopt )aZ(5JEVENT MODIFIED) /Ship+((Z[1]=WEDetype)aZ[5JEVENT ENTER) /Ctype+((Z[L]=WEDprod)aZ[5JEVENT ENTER) /Getprod
+( (22 ]=WFDdate)aZ[S]EVENT BADFIELD) /BadDate»((2{L]=WEDdate)aZ(SJEVENT EXIT) /GoodDate

Aewan nnnennennnnnnnn nnnnnnennerrennscncnne Bad Date
BadDate:
CSM(WFDmag;1]+c78+'Invalid date’ § Z+(2+Z),1 4 +Loop
An wennennnnennn nnnnnnnnnenn cnnnnnnnsnn Help
Help:
4 5 16 O HELP1 WFDHELP 6 +LoopA----

Ctype: *a CTYPE displays a menu of customer types and returna user's choice.
a Note that the behaviour of this field is reset so that menu only
A appears on the first visit.OSM[WFDctype;1 7]+(cCTYPE),0 9 +Loop

--- Let user select customer type 

 

Figure 1: The OSR "event loop”   
Figure 1 illustrates a “snippet” of code taken from the DEMOWFD function in the OSM
demonstration workspace SMDEMO, which is included with all versions of Dyalog
APL. Note that if the user enters an invalid date, JSR terminates with a BADFIELD
event. This event is processed by displaying a suitable error message, then USR is
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called again. The value Z in the left argument, which was returned when 0SR
terminated, contains the current screen context (field, cursor position, keystroke) and
ensures that the interaction with the user is restarted whereit left off. Similarly, when
the cursor enters the WFDctype field, OSK exits with an ENTER event. This is
processed by displaying a pop-up menu (doneby the function CYYPE) for the user to
choose an option, then continuing once again.
This process is remarkably similar to the “event loop” used by X Window Toolkits like
Motif and OPEN LOOK,and the “message loop” used by Microsoft Windows3.0, but
more ofthislater...

Using Windowsfor the Developer
Let us leave the discussion of Q.SM and move on to describe how Dyalog APL uses
“windows”to improve the APL programmer'slot.
In 1988, Dyadic began the developmentof Dyalog APL for DOS/386 using the Phar Lap
386 DOS| extender that had just become commercially available. At aboutthattime, I
happenedto be invited along to a Microsoft seminar on OS/2. I don’t remember much
of what was said about OS/2, but I was forcibly struck by the powerful development
tools provided by Quick-C and (horror of horrors) BASIC. They were, I realised,
INFINITELY superior to those provided by any current implementation of APL.
Althoughseveral colleagues in Dyadic had been pointing this fact out for sometime,I
for one only really got the message when I saw how mucheasier it was to debug a
program in BASIC than in APL! That did it - the Dyalog APL Development
Environment(codenamed “JADE”) was born.
The first implementation of “JADE” (Just Another Development Environment)
appeared in Dyalog APL for DOS/386, butit has since been ported to other versions
and is even available on ASCII terminals. In simple terms, you have three types of
windows.First there is the Session Window in which you enter APL expressions andin
which results are displayed. Secondly, you may have one or more Edit Windowsin
which you can view and/oredit functions andvariables. The key thing here is that you
can freely switch from one Edit Window to another, and to and from the Session. You
can edit all of your functions at the same time, use “Cut-and-Paste” to movelines of
code between them,try out expressions in the Session then copy them into functions,
and generally havea field day. The great thing is that everythingis visible (or at worst
only partially obscured) at the sametime.
The third type of window is used by the Tracer. This is invoked by typing an expression
and pressing the TRACEkey (usually mappedto Ctrl-Enter). When youtrace a defined
function or operator, it appears in a pop-up window onthe screen and the nextline to
be executedis highlighted. Lf you press Enter, the line is executed and you stop at the
next one. If you press TRACE,the execution of any defined functionsin thelineis also
traced, with the functions poppingup in their own windowsasthey run. At any point,
the APL execution stack is reflected by a stack of overlapping windowson the screen,
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Debugging is further enhancedby the ability to display variables in Edit Windows and
watch them changeas you step through the code.
JADE was implemented for DOS in character mode, using line-drawing characters to
draw borders around the Edit and Trace windows. Facilities to move and resize the
windows were built into the APL interpreter. However, it was designed with a
Graphical window manager (which would handleall the moving, resizing,ete.itself) in
mind.

First Pick Your WindowSystem...
Early in 1990 Dyadic began the development of Dyalog APL/X for the X Window
System. We would have preferred to have started sooner, but previously X had
appeared to be only one of the many windowing systems available for Unix. The
market leader, Sun Microsystems, had its own product called SunWindows whichit
wastrying to promoteas an industry standard. Apollo and Hewlett Packard also had
their own proprietary window systems.All of these products had completely different
programminginterfaces, and the task of supporting them all was clearly out of the
question. We had to pick the one that would become the most widely adopted. When
the Open Software Foundation (IBM, DEC, HP, etc.) adopted X and when Sun
announced that they would support it on the new SPARCstation, Dyadic took the
plunge andstarted work on X.
I don’t wantto spend too much time describing the intricacies of the X Window System,
but there is one very important point that I need to emphasise. X is not a window
manager that imposes a particular user interface style. On the contrary, X provides
mechanisms to support many quite different interface styles. Unlike Macintosh or
Microsoft Windows, X does not have a specific “look andfeel”. X does not provide user
interface components such as button boxes, scroll-bars, menus or dialog boxes.
However, window managers built using X (such as OSF Motif and Sun’s OPEN LOOK)
do impose a specific user interface style and do provide the “widgets” with which
(thanks to Microsoft's pricing policy) we are nowall becoming so familiar.
Although wefelt reasonably secure in choosing X, it was notatall clear at the beginning
of 1990 which window manager would emerge as the Unix standard. Battle lines
between the Open Software Foundation (Motif) and the System V camp lead by Sun
and AT&T (OPEN LOOK)had only just been drawn. For this reason we decided to
concentrate first on porting JADE to X, and to postpone major extensions to (]SM until
one or other window manager emerged as the standard. Several people have
commented on the fact that Dyalog APL/X does more for the programmerthanit does
for the user. This is a temporary thing and is part of our evolutionary plan for the
product. We couldn’t extend GSM without plumpingfor one or other window manager,
otherwise the end result would lack the consistent “look and feel” that is considered
essential in end-user applications. This is much less of a problem for the developer, for
whom powerand speed are far more important. In 1991 it is now reasonably clear that
Motif is emerging as the Unix standard. Had we chosen OPEN LOOK(which wasthe
leading contenderearly in 1990) we would have gotit badly wrong!
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JADE Under X
In Dyalog APL/X, the Session and each of the Edit and Trace Windowsare all
separately managed “top-level” windows under the control of whichever window
manager is in operation. In Microsoft Windows 3.0 terms, all the windows are
OVERLAPPINGinstyle. The appearance of the window borders and ofthe controls
used to manipulate them differs from one window manager to another. However, the
appearance of the window contents and the behaviour of the mouse and keyboard
within the windowsare consistentacross all the machines we support, (OK,| lied, butif
all systems had the same keyboard it would betrue!)
At this point I must digress to discuss “Keyboard Focus”...
Mostif notall of the Unix window managers support twodifferent so-called “keyboard
focuspolicies”. This refers to the mechanism by which theusertells the system which
window he/she wants to talk to. Microsoft Windows only supports (imposes) the
“explicit-focus” model which requires the user to click on a windowfirst. Motif and
OPEN LOOKallow the user to choose between this method and the “pointer-focus”
model, in which the window which contains the sprite (the cursor associated with the
mouse) has the focus. Dyalog APL/X necessarily supports both, but I will assume the
use of the “pointer-focus” model (because I prefer it) from now on.So backtotelling
you howitall works ...
As in most other applications with a Graphical User Interface, you have twocursors.
Oneis the cursor associated with the mouse, to whichI will refer as the sprite. The other
is the text input cursor which indicates the position ai which the next character you type
will be displayed.This | will call the cursor. Actually, you have several cursors, one for
each window, but only the cursor in the window which hasthe focusis visible.
So suppose that you have just started Dyalog APL/X. On yourscreen you will see a
single window entitled “Dyalog Session” in which appears the customary banner,
“clear ws” message and 6-space prompt. There are noscroll bars and no menus; not
because such things are undesirable, but because Dyalog APL/X is written for X and
not (yet) for one of the window managers thatsit on top of X. At this stage, you canif
you wish put the mouse away in your pocket (thus ensuring that the sprite remains
stationary in the Session Window) and proceed as before, Users of Dyalog APL for
DOS/386 who move to the IBM RS/6000 will even find the keyboard layout familiar.
Sun, HP and DEC keyboardsare (sadly) somewhat different. However we have been
given a mouseto play with,solet's useit!

Using the Mouse
Thefirst thing that you will find is that you can position the cursor(the text cursor) by
moving the mouse and clicking the left button. This behaviour is consistent in all
Dyalog APL/X windows, andis also supported by 0.S$R. Double-clicking theleft button
over any APL name opens an Edit Window for thatobject (the first click positions the
cursor, the second says “edit it’). When an Edit Window is opened, the sprite is
automatically movedto the centre of the Edit Window andthe cursorpositioned in the
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first line. If you point and double-click on another namein the Edit Window(or indeed
in the Session), a second Edit Window will appear with the cursor andsprite positioned
within it ready for action. The policy of moving the sprite automatically, when it is
fairly obvious what the user wants, is used throughout. For example, if you press the
Search key, the sprite and cursor jump automatically into the “Search String” field
ready to accept your input. This approach has been found to minimise the amountof
cursing that so often emanates from a GUI user whose keyboardis not talking to the
window he/she thinks itis!!!
Clicking the middle mouse button performs the EXECUTE command which is normally
the function of the Enter key. If, for example, you wantto execute a line further up in
the Session, you just pointat it, click the Left Button (to position the cursor) and then
click the Middle Button to run it. Double-clicking the Middle Button performs the
TRACEcommand. This means that when you are debugging a function, you can with a
single button, control which lines are traced and which are simply executed.
Furthermore,if at any time you wanttosee the value ofa variable, just double-click the
Left Button on its name andupit pops in an Edit Window,
Figure 2 shows a photographtaken of the Dyalog APL/X development environment in
action.
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Figure 2: Photograph of APL development environment

Theright button is used for “tagging”, which highlights a blockof text for a subsequent
COPY, MOVEor DELETE. Pressing it downstarts a “tag” and highlights the current
line. Dragging the mouse with the Right Button held down extends the “tag”to lines
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above or below as required. Releasing the button ends the “tag” leaving the block
highlighted. Double-clicking the right button clears (untags) the currently selected
block.
Additional commands can be mapped to the mouse buttons used in conjunction with
the Shift, Ctrl and Alt keys. For example, Shift+Left Button can mean HOME. These
mappings can be changedby the user.

Extending the Screen Managerfor X
As I pointed out earlier, the task of extending the Dyalog APL userinterface tools
(AS5M/OSR) to conform with a full-blooded window manager with scroll bars, menus,
dialog boxes, and so forth, requires first that we select which window manager wewill
support. Until one or other of them emerged as a standard, Dyadic was unwilling to
gamble on making this choice, and to have attempted several would have taken too
long. Nevertheless, the current release of Dyalog APL/X (Version 6.1) contains several
importantextensions to 1.SM/OSR to makeit possible to simulate the “look-and-feel”
of yourchoice.
Thefirst point is that 9.SM has its own separate window onthe display. This accelerates
the process of developing and debugging the user-interface because you cantype in one
window andsee the results in another. The initial size of the 0SM window and the
character string displayed in its title bar are configurable. The Session Window is
displayed only if required, so that in a “closed” application the user would only see
your ()SM screen configured as you require it.

If the user resizes the SM window, a RESIZE error (event code 1007) is generated
after the execution of the currentline and before the next. If the resize occurs during a
call to SR,it terminates gracefully and returns a result; so the application can resume
where it was interrupted after the resize has been handled. Generally, an APL program
should set [}7RAP to catch resize events and re-format the display according to the
newly selected geometry.
OSR has been extended to accept button presses and releases as exit keys. This means
that you can specify that [.SR terminates and returns a result in response to a button
event. This makes it very easy to program pop-up and pull-down menus. The
photograph shownin Figure 3 shows such a menu function beingtraced, together with
the resulting OSM display. Note that MENU [10] specifies ‘Di’ (the code for pressing
[Djown button 1) as an exit key along with ‘ER’ (enter) and ‘EP’ (escape).
Another extension to 0SM/OSR is that a new BUTTON behaviour type has been
added. A field with BUTTON behaviour may only be selected by pointing at it
with the sprite and clicking a button. A BUTTON field cannot otherwise accept
user input, and the cursor cannot be positioned within it. When [SR exits it
returns information about the field addressed by the cursor and about the
BUTTON field that was selected. An example of where this is useful is the
provision of context-sensitive help.
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Figure 3: Photographof the MENU function

Multi-window Applications
Many Dyalog APL/X users have asked us to support multiple instances of the [SM
window,and this will be provided for in a future release as described later on in this
article. In the meantime it is perfectly possible to provide a multi-window front-end by
running several Dyalog APL tasks concurrently, with separate [SM windowsattached
to each workspace. There are in fact certain advantages to this approach because each
workspace deals only with a particular aspect of an application and can perhaps be re-
used in another- object-oriented programming, perhaps?
The key feature of a multi-window application is that the user can interact with several
windowsatthe sametime. In a true multi-tasking environment like Unix, this is very
simple because the Operating System does it for you. Allthat is required is to provide a
way of communicating between the separate tasks.
The photographillustrated in Figure 4 shows such an application. It consists of five
separate APL tasks, each with its own SM window. At the top of the screen is
positioned the DASHBOARD,which controls the application as a whole. Clicking on
any ofits buttons simply starts another APL task which )LOADs the appropriate
workspace.
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    Figure 4: Photograph of DASHBOARD multi-window application
The DEALER and BACKOFFICE workspaces communicate with one another using an
External Variable. This is a unique feature of Dyalog APL whereby a diskfile can be
associated with a variable in a workspace. When the variable changes, the associated
file is automatically updated with the new value(s). When the variable is referenced, the
file is read. As it is file, the data can be shared between different users, or in this case,
by different APL tasks run by the same user. Note that to avoid the cost of continually
polling for a new value, the DEALER workspace notifies the BACKOFFICE workspace
when somethinghas changed by sendingit a Unix signal.
BACKOFFICEsits in ODL or OSRusing, few,if any, cpu cycles. When a signalis sent by
DEALER,it interrupts the DDL or (SR and causes BACKOFFICE to spring into action.
The new data is obtained by referencing the External Variable. After processing,
BACKOFFICE goes backinto its wait state pending the next interrupt.
This method of communication proves to be very fast, because small, frequently used
files tend to be permanently cached in main memory by Unix. What the photograph
mayfail to convey is that the various boxes and buttons displayed by SM have the
same 3-D appearance as Motif and Windows 3.0. This is achieved by drawing the top
and left sides of the box in a light colour, and the bottom and right sides in a dark
colour, The lines used to draw the boxes also employ specially designed characters
which are part of a new font supplied with Dyalog APL/X Version 6.1.
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A Motif Interface
Dyadic now believes that OSF Motif is emerging as the accepted standard window
manager for Unix systems. OPEN LOOK may offer certain technical benefits, and is
thought by many to have superior user-interface features. Nevertheless, Motif’s strong
resemblanceto Presentation Manager and to Windows 3.0 makesit the likely winner.
To investigate the possibilities of an interface to Motif we have developed an Auxiliary
Processor (AP). This is a separate program written in C that communicates with the
APLinterpreter through Unix pipes. You start an AP with dyadic SH. The left
argumentis the nameof the C-program, the right argumentis an optional vector of
vectors containing start-up parameters.

'motit' OSH '' a Start the motif AP

The effect, which is analogous to )COPY,is to define one or more External Functions in
your workspace. These have the same syntax and behaviour as regular defined
functions, but are effectively entry points into compiled sub-routines in the AP. At the
timeof writing, the motif AP defines over 60 External Functions; one Function for each
of the Motif widgetset, plus several otherutilities.
Before looking at how the APL>Motifinterface might work,it is useful to discuss Motif
concepts and examine how Motif is driven from C, the language for which it was
designed. Motif consists of four components; a widgetset, a window manager,a style
guide (somewhatlike IBM’s CUA)and a userinterface description language (UIL). For
the purposesofthis article we are concerned only with the Motif widgetset.

Programming with Widgets
So what is a “widget”? Well, the text books say that a widget is a complex data
structure that combines an X window with a set of procedures that perform actions on
that window. Widgets are implemented using object oriented principles such as “a class
hierarchy”, “encapsulation” and “inheritance”. For example, the PushButton widgetis a
sub-class of the Label widget and inherits manyofits characteristics and behaviouras
well as adding thoseofits own. The bad newsis that you really have to understandall
this clever stuff to be able to use widgets effectively, if only because all the
documentation is written in object-oriented terms. The good newsis that Motif works in
roughly the same way as Windows3.0, so that once you've learnt one systemit is easy
to understand the other. The basic process, which I have simplified considerably for the
sake of brevity, is as follows:

Initialise the X Toolkit
Create your widgets andset their resources.
Registercallbacks.
Realise the widgettree.
Enter the event loop.T
e
O
N
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Initialisation
Before youstart, you mustinitialise the X Toolkit on which Motif is based.
Amongother things you mustregister the nameand class of your application,
as these are required by the X resource manager.Initialisation is performed by
the C function xt Initialize which creates and returns a handlefor a top-level
“shell” widget.

Creating the Widget Tree
Widgets are constructed in a hierarchicaltree, with the shell widget (created
by xtInitialize)at the top. Every widget, exceptthe shell widget, has a
“parent” which “manages”it. To create a widget ofa particulartypeor class,
you can call the appropriate xmcreate. .. C routine specifying its name,its
parent, anda setof “resources”.

Setting Widget Resources
The term “resource” meansa piece of data associated with or used by a
widget. Resources are specified as {name, value} pairs. For example, to specify
that you want your PushButton widgetto display the text ‘OK’, you specify
that the resourcecalled “labelString” has the value “OK”.In C you set up a
resourcelist as an array of {name, value} pairs, where the valueis either a
numberor a pointer to another data structure, such as a characterstring. This
list is supplied as a parameter to the appropriate xmcreate... . You can also
modify and query the valueof resources after the widget has been created.

Callbacks
Most(although notall) widgets support one or more types of “callback”. A
callbackis a particular action or eventthat can occurin the widget.The idea is
that you can associate list of functions with a callback. Then, wheneverthe
particular action or event occurs, the functions are executed for you. For
example, the PushButton widget supports three callback lists, namely
arma] 1 back, activateCallback, and disarmCal1back. Whentheuser presses a
mouse buttoninside a PushButton widget, the functions on the armCal 1 back
list are executed.If the user releases a mouse button while the sprite is
contained within the PushButton widget the functions on the
activateCal1back list are executed, followed by the functions on the
disarmGa! | back list.If the user movesthe sprite out of the PushButton widget
before releasing the button, only the functions on the disarmCal 1 backlist are
invoked. Callbacks provide the principle mechanism for your application to
respondto user input. In C a callback is registered using the xtaddGal Iback
routine, specifying the widgetid, the callback type, the function to be added to
the callback list, and (optionally) some datato passto it whenit is executed.
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Realising the Widget Tree
Havingcreated all your widgets, you have to “realise” the widgettree. This
step actually createsall of the X windowsthatare required.

The Event Loop
This is thereally interesting bit. Havinginitialised, created and realised your
widgets, you now enter an infinite loop which performs just two steps over
and overagain.

GET EVENT
DISPATCH EVENT

This is normally performed by the C routine xtMainLoop which, oncecalled,
neverexits. The only way yourapplication gains control is when one of your
callback functions is invoked as the result of some user action, such as a
button press in a PushButton widget.It is perfectly OK fora callback function
to add to or modify the widgettree in some way, so that an applicationis not
entirely “static” in nature. But how does my program everterminate?, I hear
you ery. The answeris thata callback function has to an explicit exit(0)itself
(like a naked + in APL). This is the only way out!!!
Incidentally, the equivalent loop in Windows3.0is ...

GET MESSAGE
DISPATCH MESSAGE

A PushButton Example
Figure 5 showsthelisting of a C program. The program displays a PushButton widget
which is 250 pixels wide by 150 high. It contains the legend “Press Here”. If the user
positions the sprite within the PushButton widget and presses a mouse button, the
program prints the message “Button Pressed”. If the user now releases the button, it
prints “Button Released”. Simple eh!
/sxsaseeeeoee C Program to Display a PushButton Widget xxaxansana/
#include <Xm/Xm,h>#include <Xm/PushBG,h>
void main();
void armCB(); /* Callback for the Pushbutton #/
void activateCB(}; /*« Callback for the Pushbutton */
char sbtn_text; /« button label «/

void main (arge, argv}
int arge;
char **argv;
{

Widget toplevel; /* Shell widget */
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Widget button; /* Pushbutton widget af
Arg args[iod; /* arg List af
int n; /* arg count af

Initialize toolkit */
toplevel = XtInitialize (argv{0}, “Example”, NULL, NULL,

Sarge, argv);
/* Create compoundstring for the button text */

btn_text XmStringCreateLtoR("Press Here”,
XmSTRING_DEFAULT_CHARSET};

/* Set up arglist for Pushbutton vidget */
n=0;
XtSetarg(args(n], XmNlabelType, XmSTRING); n++;
XtSetArg(args(n], XmNlabelString, btn_text); n++:
XtSetarg(args(n], XmNvidth, 250); n++;
XtSetarg(args(n], XmNheight, 150); n++;

/* Create Pushbutton widget «/
button XmCreatePushButton(toplevel, "button", args, n);

/* Manage Pushbutton Widget */
XtManageChild(button);

/*» Addcallbacks */

 
XtAddCallback( button,

“Button
XtAddCallback(button,

"Button
f*

XmNarmCallback, armcB,
Pressed");
xXmNactivateCallback, activatecB,
Released");

Realise Widget tree and give to users/
XtRealizeWidget(toplevel);
XtMainLoop(};

}
/eeneeneaeee Callbacks for the Pushbutton *saanawennnanagaaannnn/

void armCB (wv, client_data,
Widget v; i*
caddr_t client_data; fe
eaddr_t call_data;
{

i*

XmAnyCallbackStruct *cb
printf ("Callback reason
printt ("Application data

calldata)
widget id af
data from application */
data from widget class */

(XmAnyCallbackStruct *)call_data;
xd\n", cb->reason);
us\n", client_data);

widget 1d 7]
}
void activateCB (w, client_data, call_data)
Widget ws fe
ecaddr_t client_data; ix
caddr_t call_data; ie

{

data from application */
data frem widget class */

XmAnyCallbackStruct scb = (XmAnyCallbackStruct *}call_data;
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print’ ("Callback reason = %¥d\n", ch—>reason)};
printf ("Application data= %s\n", client_data);
XtFree(btn_text); /* Free button label #/
exit(o); /* and TERMINATE f

Figure 5: PushButton example in C
Figure 6 shows an equivalent Dyalog APL function which does exactly the samething.It is probably more profitable to discuss the APL code...
Line[1} starts the mot i£ Auxiliary Processor which definesall the External Functions
weneed to drive Motif. Line [2] initialises the X Toolkit.

Y BUTTON; TOP; BTN; ARGS;MSG;CB a PushButton Example
C1] tmotif'OSHa'! a Start motif AP
(23 TOP*eXtInitialize ‘Example' a Initialise X Foolkit
fa]
C47 ARGS+' labelType' 2 a Define resources
[5] ARGS+args,'labelString' 'Press Here’
Cel ARGS+args,'width' 250 ‘height’ 150
£73
C8) CB+'armCallback' ‘Button Pressed' a Define callbacks
[9] Ca+CB,'activateCaliback' ‘Button Released'
(10]
{11} BIN+ARGS XmCreatePushButton TOP'btn' 1 CB a Create widget
C12]
C13] XtRealizeWidget Top a Realise widget treeC14]
Ci5] Again:MSG+XtMainLoop a Enter event loop
[16] DISPLAY MSG A Print message
C17] +(MSGC3]¥#<'Button Released'/Again Rk Continue ...
(18] RESET a Close motif AP, exitv

Figure 6: PushButton Example in APL
Lines[4 5 6] set up resources as a nested vector containing {name, value}pairs. Note that
the “labelType” resource can take the value 1 (the label is a pixmap) or 2 (the label is a
characterstring), A C programmeris expected to use global names whichare defined in
X headerfiles XmSTRING +> 2). Similarly, a C programmerdoes notspecify the name
of a resource as a string constant (e.g. “labelString”) but uses a global name
(XmN abe String) instead. This extra level of indirection could also be employed in APL.
Lines[8 9] define callbacks. The “obvious” way to implementcallbacks might have been
to have the AP execute APL functions whena particular action occurs. We have(at this
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stage) decided not to do this, but to have a single general-purposecallback routine in
the AP which sends back a message consisting of a nested vector madeupas follows:

{Widget ID} {callback reason} {client_data} {call_data_1}..{call_data_n}
where {client_data} is an APL array associated with the specific widget and callback
type when the widget wascreated, and {call_data} is data supplied dynamically by the
widgetitself where appropriate. This type of interface is easier to implement and more
consistent with Windows3.0.
In this example we are asking the AP to send back ‘Button Pressed’ when an
armCall back occurs, and “Button Released’ when an activateCal back occurs.
Line 11 creates the widget using the External Function xmcreatePushButton. The result
BENis the widgetid.
All of the functions to create widgets have the same syntax. Theleft argument is
optional and defines the resources to be set as a nested vector of {name, value} pairs.
The right argumentis a nested vector containing 2-4 elements:

Parent widget id —: integer
Name : character vector
Managedflag :1= manage, 0 = don’t manage (optional, default0)
Callbacks : vector of {name, array} pairs (optional)

The “Managed Flag” determines whether or not the widget is to be managed
immediately or not. If not, you must subsequently manage it explicitly using the
XtManageChild External Function. An example where you would wantto do this is a
dialog box which you wantto pop up (manage) and down (un-manage) dynamically.
If no callbacks are specified, a useful default which is appropriate for the widget in
question is assumed. For example, the default callback for the PushButton widget is
tactivatecallback' ''. By default, you will therefore be notified when the PushButton
is clicked.
Line 13 realises the widget tree. It takes only the id of the top-level widget as its
argument.
Line 15 implements the Motif event loop. This bit is rather tricky to understand, let
aloneexplain, but is best thought of in terms of the Windows 3.0 messageloopinstead.
Effectively, whenever one of the callbacks is fired, the External Function xtMainlocp
returns a messagein the format described above. Note that there must be at least one
callback defined, or we would neverget back from xtMainLoop.
Line 16 displays the message, andline 17 branchesback into xtMainLoop unless we have
received ‘Button Released’. Don’t even think about how the AP sorts this out (the one
thing you cannot dois start the event loop again), just accept that it all works! The
RESETfunction online 18 closes the AP by /FXingall its External Functions.
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File Selection Box Example
The PushButton widget is a very simple type of widget. An example of a far more
complex widgetis the FileSelectionBox, whichis a so-called “composite” widget.It is
howeverjust as easy to drive from Dyalog APL.Figure 7 contains a screen photograph
showing the TEST_FILE function being traced.
The FileseiectionBox widgetallowsthe userto entera file name. The user can type the
namein or, using a selection mask, choose from list of files using the mouse. In this
simple example, we have defined twocallbacks, oxcal1back whichis actioned when the
user clicks the “OK” button, and cance1Cal1back whichis actioned by the “CANCEL”
button. As you can see from the photograph, whenthe userclicks “OK” the nameof the
file is returned in the 4th elementofthe result of xtMainLoop. This is an example where
the widget itself supplies data to the callback.

  
   paraOO

 

   

 

    
TeesYay 2 | ancst)re re I:

Figure 7: Photograph of the TEST_FILE function
   

Multiple Widget Example
The List widget is a general-purpose widget that lets a user choose one or more items
from a list. The photograph in Figure 8 shows the function TEST_LIST1 being
traced. This function puts up a ScrolledList widget, and alongside it a RadioBox
widget, for the user to choose the “selection policy”. The List widgets support 4
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different selection policies. You can set or change the selection policy by setting its
“selectionPolicy” resource to one of ‘browse’, ‘single’, ‘multiple’, or ‘extended’. Note
that a RadioBox widget allows only oneof its buttons to be enabled at any one time. The
examplealso has 2 PushButtonslabelled “Quit” and “Help”.
As you can see from the photo, by the time we getto realising the widget tree we are
downto line|72] of the function. OK, some of the code could have been putinto sub-
functions, but even soit is beginningto get a trifle long-winded.

 
Figure 8: Photograph of the TEST_LIST1 function

So where do we go from here?
Dyalog APL’s “window-based” development environment has been successfully
implemented under DOS/386 in character mode,butreally comes into its own under X.
The Windows3.0 implementation will take it a stage further, as it will be possible to use
menus,scroll-bars and so forth that are not implemented at the X level. Indeed, Dyadic
intends to demonstrate this new version at APL91.
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OSM/QSR currently provide a natural and powerful meansto drive the user interface.
With the simple extensions provided in Dyalog APL/X,it is possible today to generate
multi-window applications with a similar “look and feel” to Motif.
The motif Auxiliary Processor proves to be a powerful and effective meansfor driving
true Motif widgets from Dyalog APL. However,it has some disadvantages.Firstly, the
Motif widgetsetis actually quite restrictive. It does not, for example, have anything to
handle numbers. Secondly, once you start using a reasonable number of widgets, it
begins to look a trifle cumbersome (althoughit still beats writing in C into a cocked
hat).
Webelieve that the answerlies in extending 0SM/DSR to encompass the Motif widget
set, and of course, Windows3.0 menus,dialog boxes, etc. This will provide the best of
both worlds- a consistent interface for the end-user, and a natural and concise interface
for the APL programmer. This major extension of 0.5M/DSRis in fact likely to appear
first in the Windows3.0 version of Dyalog APL that is being announced at APL91.
If you cangetthere, be sure to call in at Dyadic’s booth for a demonstration.
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An Interface Between APL2 and the
X Window System

by John R. Jensen and Kirk A. Beaty

Abstract
This document describes APL2/X, an interface between the X Window System
and APL2, designed and built at the IBM Cambridge Scientific Center. APL2/X
enables all of the X Window System Xlib calls and data-structures to be used
from the APL2 environment. In so doing, it enables APL2 to use a true
windowing environment. Several APL2 sample programs using the interface
have been codedtoillustrate and validate the interface.
The X WindowSystem is a large application written in C. APL2/X hastherefore
been built upon, as well as heavily influenced, a general APL2-to-Cinterface that
runs on APL2/6000 under AIX, on APL2/370 under VM/CMS and MVS/TSO,
and on APL2/PC under PC/DOS. When running under AIX or DOS, a new
auxiliary processor, AP144,is used. When running under VM or MVS, APL2will
communicate with C using APL2’s associated processor11.
The APL2 AP144 X Window System interface has been announcedas anintegral
part of the APL2/6000 product (6765-012). The APL2 X Window System interface
for VM/CMS hasbeen released as part of the TCP/IP Version 2 for VM product
(6735-FAL). The other implementations remain experimental.

Overview of the X Window System
Since the X Window System is probably not that well-known in the APL2
community, a brief introduction may be in order. It is similar to other
windowing systems such as Microsoft Windows and Presentation Manager in
that it gives you a multitude of calls to control a windows-oriented system,
handling the manipulation of the windows on the screen, drawing of text and
graphics, and managing the event queue. It is the de-facto standard in the UNIX
world, butit can also be used from other operating system environments as well.
The output capabilities of the X Window System can be summarizedasfollows:

+ Managing a multitude of overlapping windows on oneor more display
screens.
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Drawing of graphics primitives(lines, arcs, rectangles and polygons with or
withoutfills).
Writing high-quality text.
Supporting colour.
Image support.

Inputsare received in the form of events. Events can be generated by:
The userusing the workstation keyboard.
The user manipulating the mouse(movingit, using the mouse buttons).
Other events, such as when a windowis cleared and needs to be redrawn.

Otherimportantfacts about the X Window System:
Network transparent- An application running on one machinecan display on
the same machine, or another.
Vendor independence- The underlying display hardwareis hidden by the
protocolfrom the application, enhancing portability.
Concurrency - Several applications active on the workstation at any one time.
Information sharingacross applications.

The X Window System is separated into three major components:

Component Use
Clients... .......002Theclient services represent the interface to the application

programs.It consists ofall the calls that the application
programscan useto invoke the various servicesof the X
Window System. It communicates with the X Window
System server throughthe defined X Window System
networkprotocol.

Server:. ee Theserver receives the network protocol requests, and acts
upon them, drawing windows, graphics, text and images on
the display.It also generates event messages wheneverthe
user performs an action such astypinga letter, moving the
mouse, ete., and returns these events to the user via the
client services.

Window Manager: . . . . . The window managercontrols the appearanceofthe various
windowsonthe display. Different window managers exist.
A window manager now in commonuse is the OSF/Motif
window managerthat gives the X Window System the same
“look andfeel” as that of the OS/2 Presentation Manager.
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These three components of the X Window System need not run on the same
physical machine. As shown in Figure 1, the application may be running on, say,
a VM host, communicating through the X Window System client services with an
X Window System server running on a RT PC or a RISC System/6000. The
information flow between these machines is handled by TCP/IP. The neteffect
of this is that the application’s results appear on the workstation’s display as
thoughthe application had been run locally.

  

      

      

    
 

Appl 1 Appl 2
X Client X Client

ain i:n TCP/IP
iin isn

X Server X Server xwindow
ci| manager

Display Display Display Display
O:0 O:2 Or:1 O:2         
Figure 1. The X Window System client-server relationship

It is also possible for a single client to display on many serversat once.Likewise,
a server can also service manyclients at the same time, displaying the output of
many application programsat once. Figure1 illustrates the relationship.
The X Window System defines a layered architecture. Figure 2 showsthe layers
of the hierarchy. An application can draw uponthecallsofall of these layers.
 

Application Program
 

OSF/Motif  
 X Widgets
 

 X Intrinsics
 

X1lib  
X Network Protocol   

Figure 2. The X Window System hierarchy
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The X Window System network protocol is at the base of this hierarchy,
ultimately defining the traffic flowing betweentheclient and server components.
The next level up is the Xlib level. Most application programmers will never
interface with the X Window System at a lower level than the Xlib level. It
consists of about 400 separate calls written in C, and more than a 100 data
structures.
The next two layers, the X Intrinsics and the X Widgets, form sets of routines that
create higher-level abstractions. These are then usedas a basis for a number of X-
based toolkits. A numberof standardtoolkits are provided with the X Window
System, supplied by various vendors. OSF/Motif can be viewed as one of the
more elaborate toolkits in existence today. It provides calls to handle such
commonly occurring functions as menus, scrollbars, pop-up windows and the
like.

Using the X Window System from APL2
APL2/6000 using the X Window System in native mode:

 

   
       

Appl
APL2 i APL2/X > xX IwsAIX Native >
 

Figure 3. Using the X Window System from APL2/6000
APL2/6000 has several ways that it uses X Window System. The session
manager (AP120)usesit, as does the fullscreen manager (AP124).
APL2/VM using the X Window System in compatibility mode:
 

Appl
APL2 APL2/X— —.,

| GDDM [+GDDM/xD >| X IWs3270 |< >
X3270 —T

 

 

      VM    
Figure 4. Using the X Window System from APL2/VM
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The simplest way to use the X Window System today from APL2isto use it in
compatibility mode. Thus, the existing interfaces remain unchanged, but the
display will now take place on the X Window System workstation. Two
possibilities exist to do this:
X3270 is a terminal emulator that enables you to run a 3270-type session on an X
Window System workstation, given the proper network attachments. It supports
different size fonts including APL2, GDDM-style graphics, 3277GA emulation
and some mouse-support. X3270 is an announced IBM product.
GDDM/XDis an interface which permits the display of graphics output from
GDDM on workstations supporting the X Window System It is available as part
of the TCP/IP product for both VM and MVS. It displays both character and
graphics output in a separate window on the X Window System workstation.

Exploiting the X Window System from APL2
APL2/X takes a different approach to the X Window System. In orderto exploit
fully the X Window System from the APL2 environmentit is essential that APL2
have direct access to the basic X Window System calls. How this is achieved will
bethe topic for the rest of this paper.
All the X Window System calls are defined in a table, along with parametertype
codes that are used to validate argument inputs and generatecall outputs. All
calls to the X Window System from APL2 are done using the single APL2
function XWIN, rather that define APL2 functions for each separate X Window
System call.
The XWIW function uses the associated processor 11 in the VM environment to
communicate with C, and the new auxiliary processor AP144 in the AIX
environment, but this usage is completely transparentto the user. To him or her
there is a single, commoninterface to the X Window System from APL2.
 

(rc [results]) + [¢] XWIN command [parm] [parm]...    
command... The nameof the X Window System call to be invoked, specified as

an APL2 charactervector.
[parm]... . All but few of the X Window System calls require additional

input parameters to be specified. These are given after the name of
the callitself, in the same orderas listed in the X Window System
documentation.
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[ce] ....... An optional vectorof up to two elements controlling the behaviour
of the XWIN function. The two elements are orthogonalto each
another.
Thefirst element determines whatis returned by the function:
¢=0x The function neverreturns anything
c=1x Return aninteger return-code re
c=2x Return anyresult data produced bythecall, if any.

If no data is produced, nothingis returnedin z.
¢=3x  Returna one- or two-elementvector. Thefirst element

always contains the return-code. The second element,if
present, contains the result data producedbythecall.

The second element determines what happensif the call results in an
error:
¢=x0 Ignore any errors
¢=x1 Generate a messageto the consolelisting the cause of the

error
¢=x2 Halt execution on occurrenceof an error !
c=x3 Generate a message to the consolelisting the cause of the

error, followed by halting the execution of the program.
If only thefirst elementis given, the second is assumed equalto 0. ¢
can be omitted entirely. The behaviour will then be equivalentto a
setting of “23”.

Cre] ...... The operation return-code.
Cresults] . The outputfrom the call (if any) is returned in the form of an

explicit result. This result includes the X Window System explicit
result(if any), as well as any implicit results passed back via output
parameters given on the call. More on this topic below.

The different control options caters to many different possibilities. If called with
a setting of “3 0”, then XWIWwill pass back an error codeaspartofthe function
return. It is then up to the calling program to check this code and take
appropriate action on a non-zero return-code.
If, on the other hand, XWIN is called with a control setting of “2 3”, then XWIN
will in effect provide a default error handler to check the return-codesas they are
returned from each call to APL2/X. If an error is encountered, then XWIN will
suspendoperation in the function to give the programmera chanceto correct the
problem.
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Thecall XOpenDisplay can serveto illustrate the close correspondence between
the X Window System calls issued from C and from APL2.In C, a call to this
mightlook like:

dp = XOpenDisplay("");
The samecall can be issued from APL2 via APL2/X:

dp + XWIN ‘XOpenDisplay' ''
The X Window System call name becomesthe first parameter specified on the
call through APL2/X. Apartfrom this, everything else remains the same.

HelloWorld
It seems as thoughit is a rite of passage for a windows-based packageto have a
HelloWorld sample program; APL2/X followsthis trend. We will use the APL2
function He 1 loWorJd to introduce manyof the concepts of APL2/X.
The goal of Hel loWorld is to create a window on the workstation, display
some text, and then wait for the user to initiate any further processing. The
program is notified of the user’s actions. It responds to three different types of
actionsonthepartof the user:

- Pressing the left mouse button: When this button is pressed, the text “Hi!”
will be written at the tip of the pointer.

+ Pressing any alphanumeric key: The key symbolis written in the windowaonat the tip of the pointer, except in the case of a “q” being pressed. A “q’
terminates the application, closing the window.

« A window expose: This eventis generated whenever the window is
uncovered.It is a signal to the application to redraw theinitial contentof the
window.Anytext written to the windowasa resultofeither of the two
actions mentioned abovearelost.

HelloWorld exhibits two fundamental concepts of windows-based systems:
window manipulation and responding to user-generated events. As such, it
serves as an excellent vehicle to introduce these concepts. The discussion here
will focus on how to run the HelloWorld program from the APL2 environment,
with each X Window System call being generated from APL2. The design ofthis
program is describedin:

Oliver Jones:Introduction to the X Window system
Prentice Hall, 1989; ISBN 0-13-499997-4

See this text for a full description of each of the X Window System calls.
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Initialization
v

Col HelloWorld;O010;dp;w;ge;s;e:;k;rw: bp;wp;m;hello;
Al;done;None;hp;hints;rc;al;x;ep

C1] a Sample X program, based on helloworld.c from
[23 a Oliver Jones:
Ca] a Introduction to the X Window system
C4] a Prentice-Hall, 1989; ISBN 0-13-499997~-4
cs] gre+o
C6]
C7] a Define some constant text-strings
ts] heliot'Hello, Horld,'
ts] a Phe exclamation point makes hi ugly:
(10) hic'Hi',('A'=OAF 65)=04F 90 33
(11)

Theinitial section of the functions merits few comments.All that happens in this
section is the setting upof the text strings that will be shown in the windowlater
on, and definition of somelocal identifiers. The only note-worthy item is the way
the exclamation pointhasto be defined. This ensures portability of the code.
Connect to X Window System

[12] a Initialization
C13] +(O=dp+XWIN 'XOpenDisplay' ‘')+lopen
C14] O+'XOpenDisplay failed ... HelloWorld aborted’
{15} slexit
[16] lopen:
[177

Thefirst call to X Window System is to open a connectionto the display. Thecall
results in a ‘handle’ or magic numberthatwiil be used to identify the connection
in all subsequent X call requests. The handleis saved in the dp variable.
Notes:

+ All X Window System calls pass through the XWIN function.
+ Thefirst parameterto this function is always the nameof the X call.
» Ifthe X call requires parameters to be specified, then these are given following

the nameof the call. The XOpenDisplaycall has one parameter: the nameof
the display to be used, This is given as an APL2 characterstring. (The default
display will be used, as we have specified an empty string.)

+ Characterstrings are passed (and returned) by value. APL2/X will convert
these parameters to the C char * pointers that X ultimately requires. APL2/X
also handles NULL-terminationof the characterstrings.
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+ All output from invoking X Window System calls are returned as explicit
results of XWIN.

The HelloWorld function as described performs minimal error checking. This
should obviously be changed for programs and applications targeted for a
production environment.
Get more information

[18] a Default pixel values
C193 S¢XWIN ‘XDefaultScreen' dp
[20] bp+XWIN 'XBlackPixel' dp s
[24] Wpt+XWIN 'XWhitePixel' dp s
[22]

Once the connection to the display is established, X can provide the calling
program with a lot of information. Here weretrieve the number designating the
default screen and thepixel values for black and white.
Notes:

+ Allinput and output parameters on these three calls are integers. They are
passed to (and returned from) X Window System byvalue.

+ APL2/X handles any required conversion betweenboolean and integer data
types, Floating point numbers cannotbe used.

Using X constants
[23] «a Define an X constant[24] None+o
[25]
(26] a Prepare to set window position and size
(27) (re nl)+'H”' axGetFF ‘XSizeHxints'
(28] m++/PPosition PSize
[29]

X Window System defines a large number of named constants in its C header
files. These constants should also be available to APL2. However, there are too
many constants defined to keep them all in the workspace. (Although technically
feasible, it would define so many symbols in the workspace that it would
obscure the “real” application variables.)
The simplest solution to this problem is to specify these constants by value rather
than by name. However, by doing so we lose a lot of the information content
associated with the constant, and weincrease any future maintenance burden.
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Another fairly simple solution is to define the needed constants as APL2
variables, and then to use these variables whenever the constantis called. The
variables can either be defined as global variables, or as local variables within the
applicable functions, as is done with None.This is not a recommendedsolution,
though, as it relies on the constants staying forever unchanged. (None will be
used further downin the function,in the call to XSetStandardProperties.)
A better way is to use the support for constants built into APL2/X. APL2/X
groups the constants by categories. Each group can be brought into the
workspace independently of other groups, ensuring that the latest values are
used. The axGet FF function loads a named groupof constants and establishes
them as APL2 variables in the workspace. PPosition and PSize are
examples of two such constants.
Notes:

+ axGetFFreturnsa list of names of constants established in the workspace.
Wewill usethelist later on to clear awaythe variables when they are no
longer needed.

+ The nameofthe groupof constants is specified as the right argumentto
axGet FF.This nameis in fact the name of an X data structure. Wewill
return to this topic below.

+ PPosition and PSize each contain 32 individualbits, although given to
APL2as four-byte integers. The simple adding works here becausetheir bits
are orthogonal. In the general case this cannot be assumed to be the case, so a
combination of decode, logical operation and encodeis the advisable course to
take, e.g.:

M+21V/(32p2)TPPosition PSize

Creating a new structure instance
(30] «a Build an XSizeHints structure instance
[31] hp+XWIN ‘New ‘XSizeHints'

APL2/X provides extensive support for X Window System data structures. A
numberof these commandsexist to help you manipulate the X Window System
data structures from APL2. The commandis specified as the first parameter, and
the structure nameas the second parameter. Additional parameters will often be
required; these follow the structure nameon thecall.
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In this case, New allocates space for a new instance of the XSizeHints structure
and returns the address of this instance to APL2. The structure instances are
stored in C free storage space(i.e. via calls to the C mal loc() routine).
Importing a structure into APL2

[32] Aints+XWIN ‘Get' ‘XSizeHints' hp

To be used from within the APL2 workspacethe structure must be imported into
the workspace. This is done by using the Get command. This commandscopies
the values of the structure into an APL2 vector. Each field in the structure is
mapped to an element in the vector in the same order as in the X Window
System structure definition. APL2/X handles the appropriate data conversions
when copying the data.
Changingthevalues in a structure (within APL)

[33] AintslHflags H7x H-y]+m 200 300
C34) hints(H#width Hheight]+a50 250

Once copied into the workspace the structure instances can be used like any
regular APL2array. Herefive ofthe fields are updated.
The indices of the elements to be changed are given by constant variables
prefixed by #~. These constants were generated by the axGet FF function when
the XSizeHints structure definition was loadedin line 27. To recall:

[27] (re ni)«'H”' axGetFF ‘XSizeHints'

The axGetFF function establishes a number of global variables in the
workspace. These variables can be divided into two separate groups:
Field indices: , . These variables are used to indicate the location of a givenfield ina

structure. They provide a rough equivalence between the C
structure member operation hints.maskand the APL2version
Aints(Hmask].
Since structure field namesall tend to be very commonidentifiers,
eg. “x”, “name”, or “size”, itis possible (and advisable) to specify a
prefix that will be applied to each field name beforeit is established
in APL2. This avoids nameconflicts between the various structures’
field-name index variables. “H~”is the prefix used in the example
given here,
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Constants: . . . .We met theseearlier on, They are combined with the structure
definitions because they often are used in conjunction with these.It
is commonthatthe valid values for a given field in a structure are
given by constants, but they can be put to whateveruse is wanted.
Namesof constants are never changed; i.e. the prefix does not
apply to constants.

Updatinga structure instance (within C)
C35] XWIN 'Put' 'XSizeHints' hp hints
{36]

Changing the valuesofa structure variable only has effect within APL2. The Put
commandis necessary to make the updated structure values available to the X
Window System calls.
The Put commandexpects exactly three parameters:

1. the name ofthe structure(e.g. ‘XSizeHints’),
2. a pointer to an already defined storage location (e.g. Ap), and
3, the data valuesto be stored in the structure instance (e.g. hints).

Creating a simple X Window System window
(37) «a Window creation
C38] rwtXWIN 'XDefaultRootWindow' dp
(39] xthints[i 2 3 41,5 bp wp
C40] WtXWIN 'XCreateSimpleWindow' dp rw,x

Weare nowin a position to create our application window. This is accomplished
with these two calls. From an APL2/X pointof view theseare both very ordinary
calls.
Note: The Aints values can be used like any other APL2 variable. Here four of
them are usedto specify the windowstart and extent.
Using the structure pointer

te1] xX+hello hello None('A' 'test')}2 Ap
C42] XWIN ‘'XSetStandardProperties' dp w,x

The XSizeHints structure created is now put to use. As the nameofthe call
impliesit defines defaults for a numberof the windowattributes.
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Notes:
+ XSetStandardProperties uses an argv parameter. This type of parameteris

specified from APL2as a vector of character vectors. (argv and argc are well-
knownC variable types. X uses them in severalofits calls).

+ The argv parameteris followed by an argc parameter. The information
content of this parameteris in a sense redundantin APL2, since the
information can be determined by examining the argv variable. Oneof our
generaldesign rules in building the APL2/X interface has been to maintain a
fidelity to the standard X Window System call syntax, even though at timesit
means specifying more informationin thecall thanis strictly necessary.

Freeingthe structure after use
C43] XWIN 'SFree' 'XSizeHints' hp
caa]

Note: It is important that the structureis freed after it is no longer needed.If this
is not done,it will continue to occupy space in storage, and may lead to storage
fragmentation in the long run.

+ The name SFreeis used in place of Free so as not to conflict with the free
associated with the C malloc function.

Creating a Graphics Context
[45] «a Graphics Context creation and initialization
C46) gce+XWIN 'XCreateGC' dpwo0
C47] XWIN 'XSetBackground' dp gc bp
C48] XWIN 'XSetForeground' dp gc wp
C49]

A graphics context is the X Window System version of a magic paintbrush.It is
used on any drawing calls to define colours, patterns, and like items. We define
one here, so we can useit later on to write some text to the window.
Show the window outline

(50] a Window mapping
(513 XWIN ‘XMapRaised' dp w
(52)

Weare now ready to show the windowtothe user. This call will do just that. But
note that we have yet to write any text into it, nor are we quite ready to accept
inputfrom the userjust yet.
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Which events are we interested in
[53] a Input event selection
C56} m+'ButtonPressMask' '‘KeyPressMask'
[ss] mem,c'ExposureMask'
[56] (rc m)+m axGetFF1 'XEvent'
cs7] XWIN ‘XSelectInput' dp w(+/m)
£58] epeXWIN 'XGetEventBuffer'
£59]

XSelectInputtells the X Window System which events we are interested in being,
notified about.It is a straight-forward call, exceptthat the last parameteris a bit-
mask. The various constants defining the individual bits are defined in the
XEventstructure. We could now use the axGetFF function introducedearlier to
load in all fields and constants, and then use the variables thus established.
However,we chosetotake slightly different route:
The axGetFF1 function is used in place of axGetFF. Instead of establishing
variables based on the namesofthe fields and constants it returns the values of a
set of named items. Since we are only interested in three specific constants, we
use axGetFF1to retrieve their values.

+ The values retrieved representindividualbits,It is therefore possible to just
add them instead of performing a bit-wise “or”.

+ Bit-flags are returnedin “packed” form,ie. as integers.
The XGetEventBuffer establishes a pointer to the buffer used to hold events. The
same buffer is used for all events, hence we only need to makethis call once per
session. Moreon this below,in the discussion of the key events.
Get the event codes

[60] a Get some more constants
[641] me'KeyPress' ‘ButtonPress'
(62) mem, 'Expose' '‘MappingNotify'
C63] (ro m)+m axGetFF1 'XEvent'
[64] a ... and some event structure layouts
[65] nienl,is'K_' axGetFF 'XKeyEvent'
[66] nieni,ir'B_' axGetFF ‘XButtonEvent'
C67] nle«nl,i2'E_' axGetFF ‘XExposeEvent'
[683

X Window System notifies us of the user's actions by returning events to us upon
our requesting them. The type of events will be limited to ones enabled by the
XSelectInput call just executed. One of the fields in the returned event will
specify the type of event that is being returned. These event types are also
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defined in the XEvent structure. To be able to distinguish the returned events by
type weset up a vector with the expected types with the axGetFF1function.
Wealso loadin thefield definition variables describing the event structures we
mightreceive. They will help us access the rightfields in the structures.
The event loop

(69] «a Main event~-reading loop
£70] done+d
(71) levent:+(done=0})+lend
(72)

Wenowsit in an event loop, responding to the incoming events as they comein
from the display, until done.

XNextEvent
(73] 8 Read and process the next event
C74] x+lKeyPress IButtonPress 1Expose IMappingNotifry
[75J +(m=K_typere+xXWIN ‘XNextEvent' dp)/x
(76)

XNextEventreturns the next event in the queue to us. Once the event has been
returned the event type is compared with the mask defined earlier to set up the
properbranch.Effectively this serves as a “Case-on-Event” statement. The event
is returned as a vectorof structure fields, much the same waythatthestructure
Get call would return structure instance.
This differs from the way that the XNextEventcall is handled in X Window
System.In native X Window System, the XNextEventcall also specifies a second
parameter, a pointer to an XAnyEvent structure. XNextEventfills in the
structure fields, thereby making the event values available the calling program.
This is an example of how APL2/X differs from native X Window System by
automatically handlingthecall’s output parameters.
Handling the Expose events

€77] JlExpose: a Repaint window on expose events
(7a) +eCE_count]tlevent a Count > 0 ?
[79] x+e(E_display E_window],gc,50 50
£80) XWIN(c'XDrawInageString')},x,hello(phello)
Ces) >levent
C82]
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Expose events are generated whenever a window is madevisible on the screen.
Multiple expose events may be generated, so it makes sense only to respond to
the last one. X Window System caters for this approach by providing a count of
future, already pending expose events as oneofthe fields in the expose event
itself. We use thisfield to ignoreall but the last expose event.
When wereceive the final expose event we want to write the content of the
hello variable to the screen. This we do using the XDrawImageStringcall.

+ Allevents provide the valueof the originating display connectionin the
e{E_display] item in the eventstructure. This identifies the origins of an
event, in case of multiple, concurrent display connections have been
established. Here its value equals that of dp.

+ Most(butnotall) events also specify the window that generated the event
(someevents do not come from windows). This equals the valueof w here.

+ The last parameter ((p Ae 1 10)) may seem superfluous.Thisis certainly the
case in the APL2 environment, wherethe information could be had from the
preceding parameters. Again,as stated earlier, APL2/Xsticks as closely to the
defined syntax of the X Window System calls as possible.In this case, the
inconvenienceof having, to specify this size field did not outweighthe desire
to maintainfidelity to the X Window Systemcall syntax.

Handling the ButtonPress events
[83] JButtonPress: a Process nouse-button presses
C84] x+e(B_display B_window],gc,e(B_x B_y]
Css] XWIN(<'XDrawImageString'),x,hi(pAl)
C86] >levent
[e7J

The comments here mimic those made for Expose events. The only noteworthy
change is the use of events(B_x B_y] to indicate the position where the
writing is to start. This coordinate pair is returned as part of the ButtonPress
eventstructure, and indicates the position of the tip of the mouse pointer when
its button was pressed. The neteffect of this code fragmentis to write the text
“Hi!” at the mouse pointer when the mousebutton is pressed.
Handling the KeyPress events

[88] IKeyPress: a Process keyboard input
C89] +(done+(+k+e1-XWIN ‘XLookupString' ep)e'q@')t+levent
C90] x+e[K_display K_window],gc,e(K_x K_y]
(94) XWIN(¢'XDrawImageString'),x,k( px)
[92] +levent
C93]
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KeyPress events are generated when the user presses any of the keys on the
keyboard. However, information about the key pressed is not part of the
returned event structure, so we need to use the XLookupString call to acquire
this information. This call has one input parameter, the event whose key we
want to ascertain, This parameter can be specified either as the set of values
returned on the XNextEventcall, or using the pointer to the event buffer that we
set up earlier on. The latter method is faster, as it does not involve passing a lot
of information through the interface, so weuseit here.
Thekey pressedis returned as the second element of the XLookupString return.
Wetest on this field to see if it matches a “q”. If so, we terminate the program.If
not, we print the key characterat the current mousepointerlocation.
All eventstructures are exactly as defined by X Window System, exceptfor the
XKeyEvent structure returned by the KeyPress (and KeyRelease) events. The
XKeyEventstructure contains one additional field not found in the X Window
System definition: the character representation of the key. This last field is
named “key” and is appended to the endof the structure.
Mapping Notify

[94] iMappingNatify: a Reset keyboard
C95) XWIN 'XRefreshKeyboardMapping' e
C96] +levent
(973

MappingNotify events are generated when the keyboard mapping needsto be
re-established (i.e. when it has been changed elsewhere). See the referenced text
for more information on thiscall.
Termination

(98) Jend: a Permination[99] XWIN ‘'XFreeGc’ dp gc
[100] XWIN ‘XDestroyWindow' dp w
[101] XWIN 'XCloseDisplay' dp
[102] nl+QEX"al
[103] lexit: VY o1991-4-16 18.43.0 {GMT-4)

Before terminating the Hel loWorid sample program wefree up the resources
we have used. Someof these resources are controlled by X Window System, so
the X Window System mustfree them.
Wealso clear the workspaceof all the APL2/X-defined variables. These could
conceivably be saved with the workspace, obviating the necessity of loading
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them every time the application is run. A productionlevel application probably
should take this latter approach, unless the underlying structures change very
frequently.

Current Status
At the time of this writing, all the X Window System Xlib calls have been
implemented. Thefull interface is available as AP144 in the APL2/6000 product
(5765-012), and as part of the TCP/IP Version 2 for VM product (5735-FAL).
Where do we go from here? A number of possibilities are possible as
experimental work in the Cambridge Scientific Center. The followingis a list of
someof these:

+ Port APL2/X to MVS.
+ Implementselected higher-levelcalls from the Toolkit and OSF/Motif.
+ Build an APL2 workspaceof functions to make better use of the X Window

System calls. The presentset of functionality is very rich, but very tediousto
workwith.It is like using GDDM directly (via AP126) to generate 3270 panels,
withoutthe use of any APL2 cover functions, except that the problem is
further magnified.

+ Enable other packages written in C to be used from APL2. Since APL2/X is
built upon a general APL2-to-Cinterface, these possibilities are made
available. One such set of functions would be the TCP/IP communications
protocol.

 

Trademarks
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Microsoftis a registered trademarkof Microsoft Corporation.
Windowsis a trademark of Microsoft Corporation.
OS/2 is a registered trademarkofInternational Business Machines Corporation.
Presentation Manageris a trademarkof International Business Machines Corp.
UNIX is a trademark of UNIX System Laboratories, Inc.
OSE/Motif is a trademark of Open Software Foundation, Inc.
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Index to Advertisers
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Dyadic Systems Ltd 65,72
MicroAPL 2
Optima 6,10,96

All queries regarding advertising in VECTOR should be made to Alison
Chatterton, at the address on the inside back cover.

 

Submitting Material to Vector
The Vector working group meets towards the end of the month in which Vector
appears; we review material for issue n+] and discuss themes for issues n+2
onwards. Please send the text of submitted articles (with diskette as appropriate)
to the Editor:

Jonathan Barman,
Hill Top House,
East Garston,
NEWBURY,Berks RG16 7HD
Tel: 048839-575 (not after 10.00pm please!)

Camera-ready artwork (e.g. advertisements) and diskettes of ‘standard’ material
(e.g. sustaining members news) should be sent to Vector Production, c/o Adrian
Smith, Brook House,Gilling East, YORK Tel: 04393-385 (6.00pm - midnight).
Product Guide updates should continue to go to Alison Chatterton, as should
requests for advertising space.
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BAA: Membership Application Form
Membershipof the British APL Association is open to anyoneinterested in APL.
The membership year runs from 1st Mayto 30th April.
 

 

 

 

 

 

 

 

 

Name:
Address Line1:
AddressLine2:
Address Line 3:
Post or zip code:
Country:
Telephone Number:

Membership category (please tick box): ..........4. 91/92
UKprivate membership ... 0.0. .0-. 6.0 ce eee eee ee £12 Q
Overseas private membership ............. . ++. £20 Q
Airmail supplement(not needed for Europe) .......... £8 Q
Corporate membership .. 0.0... 0c ce eee eee £100 Q
Corporate membership overseas ...........0000055£155 Q
Sustaining membership... 0... eee £430 Q
Non-voting student membership (UK only) ............£6 Q
J authorise you to debit my Visa/Mastercard account
Number: Expiry date:___]__
 

for the membership category indicated above,

Q annually, at the prevailing rate, until further notice
oneyear's subscription only

(please tick the required option above)
Signature:

PAYMENT
Payment should be enclosed with membership applications in the form of a UK
Sterling cheque to “The British APL Association”, or you may quote your Access
or Visa number. Send the completed form (no stamprequired from the UK) to:
British APL Association, FREEPOST (SG923), 9 Oak Grove, HERTFORD, SG13 8BR
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