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Contributions

All contributions to VECTOR maybe sentto the Journal Editorat the address on the inside back cover. Letters and.
articles are welcome on anytopic ofinterest to the APL community, These do not need to be limited to APL themes,nor mustthey be supportive of the language, Articles should be accompanied by as muchvisual material as possible(ideally with a photograph of the author and a brief biographical note). Unless otherwise specified, each item will beconsideted for publication as a personal statementby the author.
Please supply as much material as possible in machine-readable form,ideally as a simple ASCTI textfile on an IBM
PC compatible diskette (any format), APL code can be accepted as camera-ready copy, or in workspaces from
APL*PLUS/PC, IBM APL2/PC or Dyalog APL.
Except whereindicated,items in VECTOR maybefreely reptinted with appropriate acknowledgement. Please inform
the editor of your intention to re-use material from VECTOR.

Membership Rates 1990-91
Category Fee Vectors Pusses
UKPrivate £10 1 1
Overseas Private £18 L 1(Supplementfor Airmail) £8
UK Corporate Membership £85 10+ 5Overseas Corporate £140 10+
Sustaining £360 50+ 3
Non-voting Student £5 1 t

The membership year runs from Ist May to 30th April. Applications for membership should be made to the
Administrator using the form on the inside back page of VECTOR.Passes are required for entry to some associationevents, and for voting at the Annual General Meeting. Applications for student membership will be accepted on a
tecommendation from the course supervisor, Overseas membership rates cover VECTORsurface mail, and may be
paid in sterling, or by Visa or Mastercard at the prevailing exchangerate.
Corporate membership is offered to organisations where APLis in professionaluse. Corporate members receive 10copies of VECTOR,andare offered group attendanceat association mectings. A contact person must be identified forall communications,
Sustaining membershipis offered to companies trading in APL products; this is seen as a method of promoting thegtowth of APL interest and activity. As well as receiving public acknowledgementfor their sponsorship, sustainingmembers receive bulk copies of VECTOR, and are offered news listings in eachissue.

Advertising

Advertisements in VECTOR should be submitted in typeset camera-ready AS portrait format with a 20mm blankborder. Illustrations should be black-and-white photographs otline drawings. Rates are £250 per full page, £125 forhalf-page orless (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 sentto, Alison Chatterton, whose addressis given on the inside back cover.
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Sustaining Members’ News
Dyadic Systems Ltd.
On 17th December, Dyadic began shipping the second major release of Dyalog APL/X.Since its launch at APL90, this version of Dyalog APL for the X Window system hasproved extremely popular. Demand has been particularly strong from the majorfinancial institutions in New York - an indication of the growing move to UNIXworkstations in this sector.
Dyalog APL/X can nowbe run as a backgroundjob evenif the X Serveris not running.The Session window is now displayed only if required for session input/output, sothat in “run-time” applications only the SM window and graphics window(s) needappearonthe user's screen. The size and position ofall types of window (session, OSM,edit, trace, via and prefect) can now be specified in the X11 defaults file, as can a user-defined title for the 05M window. Automatic control of the mouse pointer has beenimprovedsothat, in general, it is not necessary for the user to move the mouse wheninput is required in a different window. The cursor colour is now user-definable, andthe cursor shape has been changed to improve readability.
Thanks to someassistance from Graham Parkhouse at Surrey University and a fontfrom APL-385 (Adrian Smith), Dyalog APL/X now includes PostScript printer support.This workspace will also be madeavailable in other implementations of Dyalog APL asnew versionsarereleased.
Dyalog APL/X workspaces, componentfiles, and external variables are 100% binarycompatible between Sun SPARC, IBM RS/6000 and HP9000-300/400 machines. Thismeans that users in a heterogeneous network can share data and workspacesasif theyall had the same type of system. Keyboard tablesforall three types of workstation arenow distributed with every copy of Dyalog APL/X to make remote login betweendifferent types of system easier to establish.
This type of binary compatibility and inter-operability is fairly unique in the UNIXenvironment, where hardware architectures vary widely and applications have to berecompiled (introducing new bugs) when they are moved from one machine toanother. This uniqueability may give APL a newlease oflife in organisations wherethere is a trend towards C, other languages, 4GLs and application generators whichrely on compilation.
Although the Sun SPARC version of Dyalog APL remains very popular, Dyadic ispleased to report strong and growinginternational demand for Dyalog APL(both theX and the standard version) on the IBM RISC System/6000. This implementation ofDyalog APL has now been shipping for over three months and, mainframes excluded,
provides an unparalleled level of performance. Rated at 56MIPS and 23MFlops, with
up to 512b of RAM,the recently announced RS/6000 Model 550 may even outperformquite respectably sized mainframes - and do so ata fraction of the cost.



Aninvitation to our membersfrom the Committee

Would YOUlike to help managethe British
APL Association?

You do not have to be an ace APLer,indeed a beginner maybe better at helping usto
satisfy our members’ needs as manyof them are beginners.
Do you have any ideas about the things we are trying to do? Hereis a list (probably
incomplete), butfeel free to suggest new ventures.

+ Promote the use of APL...
as a programming language
as an educational tool in physics, maths, statistics
as a notation

+ Help APLers to doit better...
guidanceon help at any level
which good books are good for what purposes :
what's importantabout the differences between ISO and other APLs
find out whatteachers need andhelpto giveit to them
provide a platform for product announcements & a productguide
get the software library back into operation

* Recruit APL users to join the BAA
Publicise APL and the BAA

+ Encourage APLers to undertake projects to further any of these aims then help with,
control and pay for the work

+ Help the APL Association to becomea centre of excellence and technical advice on
APL

« Write it up for Vector
Your contribution will be very welcome. You don’t haveto join the committee unless
you would like that: most committee members would welcome help and there are
several working groups. Of course candidates for committee are welcome and
temporary co-option is possible instead of the annualelection.
If you are interested, please telephone the Hon Sec on 0727-860130 to discuss what you
would like to do, or write to me - Anthony Camachoat 2 Blenheim Road, St Albans,
AL1 4NR. Ofcourse you may approach any memberof the committee.
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The numbers on the maprefer to various pubs and other eating houses in the
vicinity of the new venue for London meetings. John Searle has conducted
extensive research (at great personalsacrifice) in the neighbourhood... his results
may be found in the BAPLA Newssection on page 9.  
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Editorial: Solving Problems with APL
by Jonathan Barman

I was most impressed with the talks given at the September meeting as they
showed APLbeing used as a simple andeleganttoo! to solve ordinary problems.
Adrian Smith showed how he had developed some functions which mirrored the
PostScript language, and which could be used for prototyping and testing
PostScript programs. Graham Parkhouse showed how APL enabled him to
display engineering ideas in three dimensions with proper perspective and
shading. Both had created a ‘tool box’ of APL functions to tackle their respective
problems, and | felt that APL had influenced the way they had gone about
constructing solutions.
The APL notation seems to exert a strong influence on the way one thinks about
problems. In my owncaseI often find the ordinary mathematical notation in a
textbook difficult, and understanding only comes when IJ have convertedit into
APL. The power of the APL operators, particularly in the new extended APLs
with nested arrays, makes problems easy to state, and having stated them
concisely the road to the solutionis often easier.
The environment in which APL works is just as important as the notation. The
concept of a workspace wheredata, functions and operatorsall co-exist, makeit
easy to test out ideas which maylead to a solution. Having found a algorithm
which is a stepping stone towardsthe final goal, one promptly turns it into a
function which can be applied as required.
The APL syntax enabled Adrian and Graham tostring functions together in a
very natural and obvious way, which made their solutions seem so easy and
simple. All languages allow the definition of functions or procedures, but the
APL syntax combined with the workspace environment seems to make things
mucheasier than other languages. Recently ] have used REXX under VM. REXX
is a deservedly popular language and is an interpreter like APL. Being a
beginnerI naturally looked at the procedures written by experts in order to learn
the language. I was quite surprised to find that most of the procedures wereself
contained and that they did not seem to be built in the normal APL wayof using
functions as building blocks. REXX hasall the facilities needed for creating
procedures using the building block approach. I could only conclude that the
facilities tended not to be used because passing data between independent REXX
procedureswasless convenientthan passing data between APLfunctions.
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Creating reusable code is vital if programming problems are to be solved
quickly. Neither Adrian or Graham created all their functions from scratch -
many utilities were copied into their workspaces. The current Object Oriented
Programming bandwagonrightly emphasises the importance of writing reusable
code, and OOPS languageshaveexcellentfacilities for encapsulating functions so
that they are truly modular. APL is showingits age in this respect, and Packaged
Workspaces have to be used to ensure proper encapsulation. However )COPY
has served us well overthe last 25 years andwill continueto do so,
In my view APLis the ideal problem solving language. The notation, syntax and
environmentall work together as an integrated whole to giveusall a potent and
effective tool, both at the computer keyboard and as a way of thinking about
problemsandsolutions.

 

Change of Venuefor
Monthly Meetings

From February 1991, we have decided to change the venue of our monthly
meetings in London. Meetings will now be held at the Institute of Electrical
Engineers, Savoy Place, London.
There are two main reasons for the change.Firstly, the cost of hiring a room at
the IEE is considerably less than at Over-Seas House. Secondly (and possibly
more importantly), the IEE room comes equipped with a VGA-quality Barco
projector, enabling talks with demonstrations at every meeting without the
trouble and considerable expense of booking an outside company to provide
one.
The committee believe that this move will greatly enhance the quality of our
monthly meetings - come along in February and see if we’ve madethe right
decision.
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Quick Reference Diary 1991
Date Venue Event
8 February 1991 IEE London BAA Meeting: Resolve Award +

British Airways - see full
programmeon page6.

22 March IEE London BAA Meeting: The Launch of the
APLStatistics Library

26 April HEE London BAA Meeting: Vendor Forum

7 June IEE London AGMand BAA Meeting:
Modern Productivity Aids for APL

4th - 8th August 1991 Stanford APL9T1: The Next 25 Years

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

Starting from February 1991, all British APL Association meetings will be held in
the IFE, Savoy Place. Nearest tube outlets: Temple or Embankment. A map (with
an indication of good placesto eat and drink) is included on page 2.
Meetings are normally held on the 3rd Friday of the month throughout the
autumn and spring.

 

Dates for Future Issues of VECTOR
Vol7 Vol.& Vol.8
No.4 No.1 No.2

Copy date 1st March 91 4th June 91 5th Sept 91
Ad booking 12th March 91 15th June 91 12th Sept 91
Ad Copy 21st March 91 23rd June 91 21st Sept 91
Distribution April 91 July 94 October 91
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Programmefor February Meeting
Date: 8th February at 2.00pm

Venue: The Gilbert Room,
Institute of Electrical Engineers
Savoy Place, London.

Outstanding Achievement Award Presentation
This year’s Outstanding Achievement Award was awarded to Metapraxis ofKingston, Surrey for their world-renowned Management Information system‘Resolve’. At this months meeting, David Preedy (of Metapraxis) will receive the
award, andhewill follow with a full demonstration of Resolve.
The remainder of the meeting will be taken up bya talk from Paul Gallagher
(British Airways) on a PC-based APLapplication from British Airways that looks
into “long term strategic planning in the modern world”.

 

VENDORS’ FORUM
Date: 26th April at 2.00pm

Venue: as above
Forthe last two years, we havereserved a meeting for vendors of APLinterpreters to come along andtell us about the new “goodies” they have in store

for us. This has proved very successful, so this year we continuethe tradition.
Speakersthis year will represent:
 

IBM MicroAPL REUTER-FILE (formerly IP. Sharp)
I-APL Dyadic Systems Cocking & Drury (S.T.S.C.)   

If you wantto be right up to date... comealong andpartake!
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APLTraining Courses for 1991
compiled by Alison Chatterton

Dates shown cover the period from January 1991. For confirmation of dates
and/orfurther details please contact the vendordirectly.

Level
Beginners

APL*PLUS/PC

Intro to APL2

Intermediate

APL*PLUSII
conversion
Advanced

(Nested Arrays)
System Design
Statgraphics

Company
Cocking & Drury
MicroAPL,

Mercia Software
MicroAPL

Mercia Software
MicroAPL

MicroAPL.

MicroAPL

MicroAPL

Cocking & Drury
Cocking & Drury
Cocking & Drury

Days
3
1

Dates
15 Jan, 26 Feb
7 Feb, 4 Apr, 30 May,
25 July, 19 Sept, 14 Nov

7 Mar, 2 May, 27 June,
22 Aug, 17 Oct, 12 Dec
17 Jan
24 Jan, 21 Mar, 16 May,
41 Jul, 5 Sep, 31 Oct
14 Feb, 11 Apr, 6 June,
1 Aug, 26 Sep, 24 Nov
17 Jan, 14 Mar, 9 May,
4 July, 29 Aug, 24 Oct, 19 Dec
21 Feb, 18 Apr, 13 June,
8 Aug, 3 Oct, 28 Nov

5 Mar
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(GENERAL
CORRESPONDENCE

From: Pan Pantziarka 21st November 1990
The Compulink Information eXchange (CIX) is the premier UK electronicbulletin board enabling a wide range of computerusers, from IBM mainframersto the users of the tiniest home micros, to dial-in and exchange data, programs,leave mail and to have chats and discussions in real time. One of the primaryattractions of CIX is the large number of conferences available, where peoplewhoshare a particular interest can “meet” like minded folk, ask and answerquestions and swapfiles.
A new addition to the conference list (which includes such special interests ashome-brewing and anarchist politics!) is an APL conference. The conferenceAPL.LANGhas the following topics: ‘general’, ‘BAA’, ‘Vector’ and ‘WS’,
This conference could serve as an ideal forum to attract new people to thelanguage, for novices to ask questions and for the British APL Association andVector to issue announcements, meeting dates and APL newsetc.
The ‘WS’ topic is also a good place for public domain and shareware APLinterpreters and workspaces to be madeavailableto the public.
To join CIX dial-in on 081-399 5252 (or if your modem supports V32, use 081-3909787). Once you've dialled in, just follow the onscreen instructions to become asubscriber. Alternatively call the CIX voice-line on 081-390 8446 for details oncosts etc.
See youail online....

Pan Pantziarka
Compass R&D Ltd
15 Frederick Sanger Rd
Surrey Research Park
Guildford GU25YD
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British APL Association News
Projects Report
from John Searle (November 29, 1990)
I see my role as Projects Officer as a coordinator and facilitator of members’
ideas. If you have an idea for worthwhile expenditure of the Associations
resources (money, expertise, APL skills and/or personpower) please submitit to
me. A one-page proposal is quite sufficient, with convincing arguments in
sufficient detail to promote further discussion. I undertake to put all proposals to
the committee, and if agreed, to try to find someone to implement them.I do not
undertake to do them all myself!
Here are some current members’ projects, and their recent status:

ASL- APL Statistics Library, which now hasits own Management Team, as
documented in Vector 7.1, and to be launched at the March 1991 meeting.
Membership Records System - would youbelieve that our membership
records are kept in DBASE? An APLsolution has been proposed, prompting,
muchdebate within the committee as to the suitability of APL forthis
purpose.
Software Library - how can werescueit from its currentstate of chaos?
(Apologies to those whohavesuffered through non-supply.) The workload
had becometoo much,buta solutionis in sight. Please watch this space for
details of a relaunchin the next issue of Vector.
1SO Standards work - due to the withdrawalof DTI funding, the BAPLA now
subsidises the BSI Principal Expert's travel and accommodation at ISO/APL
technical meetings.
Booklist / Book Library proposal- how can weorganize and distribute APL
literature and reviews to our members as a lending and referencelibrary?
(including our international members?). Ideas please.
Meeting Venue Changeto IEE- an important componentofa successful
BAPLA meetingis a drink before or afterwards, andif needed, a good meal. I
have undertaken to make an extensive reviewofall of the pubs in the vicinity,
and preliminary results reveal that the nearest pubis in fact quite suitable.
This is the New Savoy Tavern in Savoy St, and the upstairs bar has been tested
and ratified under simulated BAPLA conditions (Le. a meal at lpm ona
Friday and a drink at 5pm). See you there on February 8th.
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Publicity Officer’s Report
from Jonathan Martin
APLhas not been renownedoverthe yearsfor attracting a great deal of publicity
- and the small amountit doesgetis seldom good.
Publicity of the BAPLA comesin two forms - publicity of what the committeeis
doing to its members and publicity to the outside world.
The first is what you as a member (assuming you are one??) see as the fruits of
your membership fee. Vector is the most obvious and goes out to all members.
The notice of meetings, however, is just as important (for those people wholive
in Britain) as they have a great bearing on the numbers who turn up ona Friday
afternoon in London.If we don’t give people enough notice, they may already
have something booked; if we don’t ‘sell’ the meeting well enough, they may
decide they can’t afford the time; if we do get these and other things right, the
turnout is good and everybodyis happy.
The second is much harder though. Publicity to the outside world is mainly
through the computerpress and here wearenotstarting from a goodbase. They
haveto sell papers andare generally only interested if we have some up-to-the-
minute news. Are we CUA-compliant for instance? Do we run under OS/2 or
Windows-3? Can wedoa bit of co-operative processing here and there? How do
we do Object Orientation in APL (APL++?). Generally the answerto all these
questions is either we don’t or wecan’t.
Consequently we have to rely on more major events like the Outstanding
Achievement Award and the sponsoring of the APL Statistics Library, events
that aren’t run of the mill and may attract the attention of even the most
hardened press hack.
So I don’t think you are going to see APL emblazoned on the front pages of the
weekly magazines in the immediate future, but with someeffort and a bit of luck
you may comeacross the odd snatch here andthere.

10
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Thoughts on APL 1994
from David Eastwood (Nov 1990)
The British APL Association is teetering on the verge of putting in a bid to host
APL94. I would like to put forward some suggestions regarding such as event
and the way in whichweplanforit.
There are a numberofareas whereI feel that previous APL conferences could be
improved upon, speaking as someone who is both an APL vendor, APL
programmerand(still) an APL enthusiast.

1. Committee. The decision has already, and quite rightly, been madethat the
conference committee should exist independently of the BAA Committee asit
will have to be in existence for some years. | am howeverdisturbed by the
possibility that the Committee will be madeupof the usual‘hard core’ of APL
activists, with the choice of members being, at best, made casually ina BAA
Committee meeting. | propose that the BAA membership be canvassed for
volunteers. We could evenelect the committee!

2. Conference audience. As a precursor to discussing themes and organisation
for the conference, I wonder whether we should address the topic of who we
would wantto attend. I would hazard a guess that the numbersofattendees
at APL conferencesis gradually declining and that those who doattend are
drawnfrom a poolof long term APLers whoare regular attenders at such
events.

If we wish to increase the numbers of attendees and to attract new faces we
should bear two points in mind.Firstly the costof the event and secondly the
inducementto bring partners and families. Delegates to an APL conference
will either be seeking sponsorship by their employeror will be using a portion
of the annualleave to attend. In either case the conference should be seen as
offering ‘value for money’ - it should offer anattractive mix of informative
and educational material as well as a varied support program. Note that I do
not countsinging appalling songs about APL as a support program.

3. Conference theme.It goes without saying thata strong themefor the
conference should beselected.(| would suggest the controversial one of ‘APL
as A Programming Language’for those of us who couldn’tcare less aboutyet
more language extensions.) WhatI would ask, however,is that the conference
actually remembers thatit does have a theme and arrangesthat papers(see
below)and the conferenceitself stick to the theme. The conference themeis
there to attract contributions andalso to set the overall tone of the event.

1
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4. Papers. These are the backbone of any conference, and I would hopethat
someeffort be made to improve matters here. There seemsto belittle evidence
that papers are chosen to match a theme,andin line with the commentabove,
why do weneed so many?I think that the desire to have three parallel
sessions is excessive. I would also wish to see twoclasses of paperstrictly
forbidden:
- Overt attempts to read from sales literature
- Papers with noeffective content
Both these categories have been in evidence at previous APL conferences. In
the secondcategory, I place papers whosesole apparent content was simple
minded discussions of topics covered in APL reference manuals.
Ihavea feeling that program committees set out an empty timetable
containing a numberofparallel sessions and then attempttofill them with the
submitted papers rather than arranging as many sessions as there are papers
worth presenting.

5. Education Day. At APL86 and APL89 (I missed 88 and 90)the inevitable
education day was an embarrassing waste oftime. Nooneother than the
usualcoterie of enthusiasts turned up. Let’s abandonthis partof the
conference.

6. Home users.Atthe same time ] would like to speak on behalfof those
neglected homeusers who buy I-APL, APL.68000 or Pocket APL. Some might
spendseveral times theprice of their APL (and indeed of their computer!) to
attend, but I suggest that many wouldn’t. Could we make someeffort to target
some eventor events to these users?

7. Vendor forums. A vendor forum seemsto be an excuseto extract yet more
money from APL vendors. Invariably the conference organisers make large
charges but make noeffort to attract an audience. The more astute vendors
make their presentations as papers anyway.If this sort of nonsenseis to be
repeated, makeit a free event.

8. Sponsors. WhilstI believe that Rowntrees have showninterest in sponsoring
part of APL94, which is extremely good news, I would sincerely hope that
someeffort is to be made to canvass other commercial sponsors.I actually
believe that a good level of commercial sponsorshipwill offset the bad
impressionthat is always given by the APL ‘nutters’ who tend to dominate
these events.

12
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Newsfrom Sustaining Members
Compiled by Alison Chatterton

APL People Limited
Due to demand from the manufacturing industry, the estimating package,
PEFAC (which is written in APL) is now being extended to cover financial
estimating as well as time estimating. The companythat originally developed the
product, H Walton Technical Systems Limited (founded by Herbert Walton- first
Chairmanof the British APL Association), is being renamed APL Manufacturing
Limited.
We have no plans to change the name of APL People however, and it will
continue to provide the same high level of service as before, helping clients find
suitably qualified people for permanent vacancies and for contract assignments.
Despite the recession, we haveplaced a record numberofpeople in jobs in 1990,
and plan to do even better in ‘91! We currently have a good selection of APL
consultants registered with us for contract work and are always pleased to visit
clients to discuss their APL requirements in detail with them. Companies
contemplating recruiting ‘APLers’ or with development work in APL planned
for the New Year should contact me, Jill Moss on 0225 462602 to book a free
consultation with myself or one of mycolleagues.

Cocking and Drury Ltd
Having just completed the introduction of APL*PLUSIl Version 3 we are now
shipping upgrades to APL*PLUS PC Version 10 - reviewed on page 67 in this
issue.
This release marks ten years of APL micro technology and the enhancements are
significant. Support for Windows3 with the ability - on an appropriate machine-
to have an APL session running while you work with other software or to have
two APLsessions running simultaneously. The inclusion of OWAto call non-APL
subroutines written in C or FORTRAN.Support for mice.
January will also see the launch of a new release of the APL*PLUS UNIX
product. This release uses X Windows on SUN stations, the DEC RISC
platforms and the new IBM RS/6000. Release 4 should also include
enhancements to the external processor interface that allow passing of nested

13
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arrays between APL and an external processor. There will also be a new APL
UserInterface specifically written for X Windowsthatwill allow:

+ keyboard handling compatible with APL*PLUSPCand II
+ Full Screen Handling, with colour, compatible with APL*PLUSPCandII
+ Faster APL output and QWPUT.
+ The inclusion of OWIN.

To complete the round of product updates Version 7 of the APL*PLUS System
for the Mainframe has now been announced for release now for VM andfirst
quarter 1991 for MVS. And STSC have announced a new product - Network
SHAREFILE.This offers users true networking capabilities among remote sites
as well as across multiple servers.
You will probably see announcements soon that Cocking & Drury have become
UKdealersfor Digitalk Inc of Los Angeles - developers of the Smalltalk/V line of
object-oriented programming language and development environment.
This does not mean weare turning our backs on the STSC APL*PLUSproducts -
the list of new releases coming out of Rockville means there is plenty of
opportunity for further developmentthere. It is quite some time since we have
noticed such a strong level of interest in these products, both for the APL*PLUS.
TI System and particularly for the UNIX software. We are hoping to recruit
another support consultant in the New Year to assist Dave Phillips with the
growinglevel of APL support.

MicroAPL Ltd
As welookbackoverthe last quarter of 1990, we have been pleasantly surprised
by the reception given to APL.68000 Level II. Copies of the software have been
shipped to most countries in Europe as well as the USA, Japan and Canada. At
the time of writing, sales of the Macintosh and Atari versions are running neck
and neck with the Amiga lagging considerably. Whilst we expect sales of the
Amiga version to catch up as the sales in the USA (our biggest Amiga market)
build up, it is interesting to see the continuing strong sales of the Macintosh
version.
MicroAPLhas begunto plan our upgrade program for next year and we hope to
announcedetails in a forthcoming Vector, but users of our Atari software may
care to note that work is in hand on an overhaul of the Atari versions of our
software. Both our interpreters (Level I and Level II) make use of the same
Supervisor (Operating System interface) on any given port and the work on the
Atari ST will, for example, apply equally to the Level I and LevelII versions.
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Our free runtime policy continues to attract a steady number of licence
applications ranging from Real Estate analysis to Music via Restaurant Menu
evaluation. Sales of APL.68000 (both versions) into the educational sector
continue to be strong, with as much as 30% ofoursales going to Universities and
Colleges. Readers who use APL in educational establishments should note that
we have a highly successful educationalsite licensing scheme for APL.68000
which offers APL.68000 at very considerable discounts for bona-fide educational
establishments.
At a local level, MicroAPL have just released our 1991 Training Program. We
continueto specialise in intensive, one day courses either at our Londonoffices
or ona client site. We have added a new timetabled course to our schedule - ‘An
Introduction to APL2’, which is aimed at users of any of the variants of APL2
(APL2/370, APL2/PC or APL.68000 LevelII). Although nota part of the regular
training schedule, our APL Programming Techniques course has been run
several times in 1990 and seems to meet a gap in the market.
Our consultancy operations continue to cover a wide variety of applications,
with a reasonably even spread between PC, Mac and multi-user environments.
As we end 1990, for the first time our non-APL consultancy activities are
generating as much revenue asourtraditional APL work, a fact which reflects
the growing quality of packaged softwaresolutions andapplications generators.

Dutch APL User Group
The Dutch APL User Group (DAUGforshort) is happy to presentitself here as a
sustaining memberof Vector. The DAUG exists now in Holland for aboutfifteen
years. In those years we endeavoured to

* stimulate the use of APL
* exchange knowledge and experience about APL between members
* inform outsiders about APL
* stimulate standardisation in matters of APL
* intermediate between users and APL vendors.

The vigour in which we developedactivities for each of those topics varied over
the years of course. Nevertheless we organised almost every year a one-day
mini-congress with several speakers. Here APLusers listened to and discussed
with the speakers, and the users exchanged ideas among themselves in between
the talks.

15
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Currently the DAUGis engagedin the following2 activities: the organisation of
the next mini-congress on 6 April 1991 and the project ASWI which stands for
“APL ShareWareInitiative”.
MINI-CONGRESS. The next APL mini-congress is titled “Informal
software/experience Exchange” and it will be held on 6 April 1991 in
Nieuwegein.It will be organised with various booths in which users as well as
official vendors will present someof their products. A booth can be a poster, or a
demonstration, or a pile of books, or whatever a person feels comfortable to
express his ideas. At the moment we have a minimumof atleast the following
booths: ASWI, I-APL, RNA-applications in APL68000, Menu-system in APL-2,
APL68000, Dyalog APL, STSC, APL68000, APL consultancy, Public domain
software. Anybody whois interested in showing his/her applicationis invited to
contact Theo Zwart, Lekstraat 4, 3433ZB Nieuwegein, tel.03402-66336.
ASWI. ASWI stands for APL ShareWare Initiative. This initiative started at the
end of 1990 with the aim of developing high-quality software for APL
programmers. ASWI aims to attract the attention of professional software
developers to use APL and to minimise costs by offering this software on a
sharewarebase.
Twoof the most important issues which are almostresolved are: choice of basic
hardware/software platform and standardisation. We have chosen IBM’s APL2
for PC’s as the primary platform and wewill possibly choose APL.68000 for Mac,
Atari and other 68000 micros as the second platform. Our main reasons are the
free run-time version, nested arrays, and easy interchange between both
platforms by )IN and )OUT. A standard is developed for documentation as
well as for programmingstyle. This standard will be submitted for publication in
Vectorfor the nextissue.
Various other topics which are still under discussion are: quality assurance, a
document library, public relations/communication and many others. Most
importantofall will be a wish list with priorities of required software. ASWI
intends to start with developing functional specifications of those wishes first
and subsequently delegate them for implementation to the various interested
parties.
Andfinally, if you are not a member of the DAUG yet, we would like to
welcomeyou.Please write to Postbus 1341, 3430BH Nieuwegeintel.03474-2337.
Currently, the board of the DAUG consists of Theo Zwart(president), Bernard
Smoor(secretary), Thom Bonnema(treasurer), and Louis van Geldrop, Herman
van Loon, Gerrit Teule and Eke van Batenburg.
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Editorial
Welcome to this edition of Education Vector. As you know from previous
discussion in these columns, committee members of the British APL Association
have been looking carefully at the current expenditure involved in producing
and posting Education Vector. The results of the survey, andletters sent to me
indicate that most people appreciate Education Vectorin its present form. The
committee wish to continue the present distribution lists as far as possible, but
are awareof the notinsignificant cost of postage, both to readers in this country
and particularly abroad.
After much careful thoughtthe decision taken wasthatin the first place I should
take this opportunity to encourage receivers of Education Vector to consider
becoming membersof the British APL Association for an annualcost of only £10
(£5 student rate). That way you would receive full information concerning the
activities of the APL community both at home and abroadin the quarterly issues
of VECTOR, which of course includes Education Vector as well as a new section
on the progress of the APL Statistics Library project.
Secondly, for those readers abroad whoare not able to take up this option, the
committee agreed to continue posting Education Vector to anybodythat wrote to
us askingusso to do. So please send mea postcardorletter as outlined below.
Once again I hope readers will find something ofinterest in the following pages.
I am indebted to those who have sent in comments and contributions; please
continueto share your experiences in using APL by writing to the editor.

 

To: Dr Alan M Sykes (Education Vector)
European Business Management School
University College of Swansea
Singleton Park, Swansea SA2 8PP
United Kingdom

Dear Alan,
Please continue to send copies of Education Vector to me. My currentaddressis:-

Name:
Address:

18
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Letters on String Manipulations in APL
Myrecentseries of articles on string manipulation has resulted in a number of
letters from readers of Education Vector, and I am grateful for all who took the
trouble to write to me. Here are some thoughts from home andabroad.

1. A Jotter-Notepad
Bill McLean from Dunoonsent mea set of APL functions that allow youto create
andedit a set of notes, being a matrix called PAD. Here is his description ofits
use and the functionlistings.

MENU
Use the following command words to run the JOTTER program

SHOW.... to see the up-to-date JOTTER pad
CREATE... to create a NEW jotter pad
DELETE.. to remove a line from the pad
ADDB . ADD a line to the Beginning of the pad
ADDE.... ADD al ine to the End of the pad
INSERT... insert a line after a given line
REWRITE, rewrite a line
MENU.... to get this menu

 

 

PAD
SEND WS TO DR SYKES
WRITE TO ALISON, ROBERT, ALASTAIR
SCOTVEC MODULES
REPORT LINES FOR COMPUTER
&3 TESTS

SHOW
ASEND WS TO DR SYKES
2WRITE TO ALISON, ROBERT, ALASTAIR
SSCOTVEC MODULES
4WREPORT LINES FOR COMPUTER
$S3 TESTS

DELETE
Delete which line?
DB:

2
ASEND WS TO DR SYKES
2SCOLVEC MODULES
SREPORT LINES FOR COMPUTER
483 TESTS

19
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ADDE
Type the jotting
WRITE TO FAMILY
ASEND WS TO DR SYKES
2SCOTVEC MODULES
aREPORT LINES FOR COMPUTER
453 TESTS
SWRITE TO FAMILY

INSERT
AFTER WHICH LINE WILL WE INSERT
O:

a
Type in the jotting
PHONE BROTHER ROBERT, JOHN
1SEND QA [TO DR SYKES
2PHONE BROTHER ROBERT, JOHN
BSCOTVEC MODULES
UREOPRIE LINES FOR COMPUTER
85a Pests
6WRITE TO FAMILY

REWRITE
Which line is to be revritten?
O: 4
Type the new jotting
ATTITUDE AND HOMEWORK :THO LINES FOR S3 REPORTS
ASENS WS TO DR SYKES
2PRONE BROTHER ROBERT, JOHN
3SCOTVEC MODULES
as3 TESTS
SWRITE TO FAMILY

VADDBIDI?VSCREEN*ADDB ; LINE; X;ORDER
[al 'Yype the jotting’
[2] LINE+1 voox-4oty
[3] ORDER+((A+1tpPAD),1)pvi+itp PAD
[4} PAD+LINE, (1) PAD
(S] SCREEN+(¥ORDER) , PADy

VADDECDIYVSCREEN*ADDE; LINE; X; ORDER
Ei] 'Type the jotting’[2] LINE+1 sopxX+sotD
[3] ORDER+((1i+1tpPAD),l)orvil+itp PAD
[4] PAD+PAD,{1] LINE
[5] SCREEN+(¥ORDER),PAD

v

VCREATECOIY
VCREATE[1] ‘Input each line, up to 40 characters’

(2] ‘End with a <RET> for each line’
(3] ‘End with TWO <RET> at the end of the notes’
£4) PAD+MAT 40g

20
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VDELETECOIY
VSCREEN*DELETE; ORDER; X;¥;2;LINE

(1] ‘Delete which line?'
C2] x+0
C3] 2+Xe#.itpPaAD
[8] PAD«Z/[T1]PAD
[5] ORDER<{(1tpPAD},1)p1itpPAD
[6] SCREEN+( *ORDER) , [2] PAD

v

VINSERTCOM¥SCREEN*INSERT; LINE; 2;X;ORDER
(4) AFTER WHICH LINE WILL WE INSERT?
C21x+0[a]'fype in the jottingCU]LINE+1 40pY+ootg][5] Z+(K=1(1tpPAD) )+(1tpPAD) ps
(6) PAD+Z/[1] PAD
C7] PAD[X+1;] LINE
C8]ORDER+( (itp PAD), 1)pritePAD(9) SCREEN+( *ORDER) , [2] PAD

v
MAT:

MAT: (wt¥), C1] MAP w:O0=p V+: (O,w)p'?

VMENUCOIY
VMENY(1]'Use the following command vords to run the JOTTER program't2}''

(3) 'SHOW..., to see the up-to-date JOTTER pad'(4) 'CREATE.. to create a NEW jotter pad!
(5]'DELETE.. to remove a line from the pad'
C6] 'MOVE.,., moves a line from one row to another!
C7] 'ADDB.... ADD a line to the Beginning of the pad'
C8} 'ADDE.... ADD al ine to the End of the pad!
COJ'INSERT.. insert a line after a given line'
C10} 'REWRITE, rewrite a line![ii] 'MENU.... to get this menu

VMOVELDIY
VSCREEN*MOVE; LINE;

C1] 'Move which line?’
C21x<0
C3]LINE+1 40pPAD{[X;]
[4] Z«X44t1tp PAD
[5] PaAD*Z/(1) PAD
[6] ORDER+( (ita PAD),1)p1itpPAD
£7] 0+SCREEN+(¥*ORDER),([2} PAD
(a]'fo put AFTER which line?!
Cel¥+O
[10] Z+(Y=r1itpPAD)+(1tpPAD)p1
(411) PAD«Z/(1) PAD
[12] PAD[Y+1;]+ZLINE
[ia] ORDER+{(1tePAD),1)p1itpPAD
[C44] SCREEN<(¥ORDER) , [2] PAD

v

 

3Z; ORDER
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VREWRITECOI? VSHOW(OI9
VSCREEN*REWRITE; LINE;X;Y;ORDER VSCREEN+SHOW ; ORDER

(iJ 'Which line is to be rewritten’ C1] ORDER+( (itp PAD), 1)pritp PAD
(21% [2] SCREEN+(¥ORDER) , [2] PAD
(3]'fype the new jotting’ v
CHILINE*1 vopy+suor
ES]PADEX;]+LINE[6] ORDER+((4+pPAD),1)pt1itpPAaD[7] SCREEN+(*ORDER) , PADv

2. A Correction From Bill Smith
Bill Smith wroteto tell me that ] missed a sentenceoutof his note on ‘dBase Files
and LotusFiles into I-APL’ publishedin the Octoberedition of Education Vector.
(My Apologies.) The corrected paragraph reads as follows.
‘dBaselll files, output with a COPY TO <filename> TYPE SDF command,yield a
series of fixed length records in ASCII format. Lotus spreadsheets, ‘databases’ at
least, printedto file result in .PRN files with one record per row in ASCTI format.
These are onlyfixed length if the right-mostfield of each row is of the same size
butthis is easily managed evenif you haveto create a dummycolumn to achieve
it. A further problem with Lotusfiles is that they are preceded by a number of
carriage returns/line feed characters which need to be disposed ofin thefirst
stages of transfer; actually in the DREADfunction.’

3. Day-of-Week Algorithm
I am grateful to L Llewellyn-Jones of London for sending mea copyof an article
by Bhairav Joshi published in COMPUTERWORLD (January 14 1980) who
explains the mathematics of calculating the day of the week from the date. The
article is easy to follow and also includes an APL program. Unfortunately I am
unable to include the article in this column but will supply copies to any
interested reader whocares to provide a stamped-addressed envelope. However,
hereis the supplied function:

V R*DOW DUM;R3T
[1] M+12p 7 31 30C2] M[2]+28+-/0=(T+ 4 100 400 4000)[|R+24D
C3] R+R+-/L(1+]R)+F, 1000 2000C4] -ReA+7]71+R+DE2144/(71444D) 4M[5] R+(7 9 p'SAPURDAY SUNDAY MONDAY TUESDAY WEDNESDAYTHURSDAY

FRIDAY ')ER3]v  



VECTOR Vol.7 No.3
 

4, Replacing Strings
Gerard Langlet sent me lots of comments regarding string searching including
SS4 below which is ‘short and fast enough to help those people whose APL
interpreter does not have a system function 0.58 for string searching’

VRS SS4 T;C;L3N
[4] R+T=1+S © RR/1pR o T+T,1t0AV O EepSei1tS o

C+LxpNe' C+T[ReR+1]=1t+S o ReC/RoSe1iSo' Oo sCpN o R+R-L
v

He also sent me a string replacement programme which no doubt is extremely
efficient, but unfortunately is not very easy to understand. Nevertheless I present
it to you together with a more pedestrian version of my own whichis intended
for those readers whoprefer to work through a program knowing something of
the strategy behind its construction.

VY AE do AN
£4] ON+ANxpAECAE,'O' © 2ANpAE

v
Vv F+S REPLACEIN T;A;B;C;D;E;I; 7; K;L;M;N3Usazbse3d

(1) at! N<O<E+pAtBoMe1t+ie+/a\S4CoR+E-pBeLtSoS«Mys'
(2) beKULL*L+ 1=i1tAol+K/LoAeitA!
[3] ctl E+PaitdoLeL/ipLouerl, it0AVob do D+pA+i+Aod+pL+L—
DoK«+pToK+Ko10l+0=K(LJ+«0[1-F'
| etc, ON<OTEOK[E, Leo.+1tt+\Wpi] +0o%+K/ToLeL—-
Ex1t++\dp1okedxI+pBorl , Le .+714++\Ipii+KpB!
[5] d«'a do 20c¢ do N'
[6} d do [0,5*S+,=B+C+'/!

v

'CAT/HORSE/MAT/GRASS/THE/MY' REPLACEIN ‘THE CAT SAY ON THE
MAP AND I JUMPED ON THIS CAT’

THE HORSE SAT ON THE MAT AND I JUMPED ON THIS HORSE
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VY PEXT+SUB REPLACE TEX?;0LD;NEW;POS;SD;I
{1] a find the old string and new string; last char separates
C2] OLD+(~1+N*SUBt1+SUB)+SUB
C3] NEW+” 14N+SUB
C4] 9s find the positions of OLD in TEXT and abort if none there
C5] POS*+,OLD SS2 PEXT 9 +(0=pP0S}/0
[6] a calculate the difference in sizes (new-old)
[7] SD«(pNEW}-pOLD
[8] +(SDs0)/ct
C9] I«(pTEXT}p1
[10] a expand the text using replicate
(11) ICPOS*+POS+SDx0,1~1+9POS}+SD+1
(12]  PEXT+I/TEXT
[13] a insert new string at the original positions, exit if SD20
[19] ct: TEXT[1+, PO0S° +i. pNEW]+( (POS) xpNEW) pNEW[15] +(SD20}/0
[16] a now remove unwanted characters in case SD<0
(17) I+(pTEeXT)p1
f18] ICi+,P0Se,+1-SD]<0
[19] PEXT+I/TEXT

v

 

An APL SCRIPT Function
Haveyoufelt the need for being able to record the results of a session of APL for
future use? The ability to be able to record a sequence of APL statements and any
results returned, so that, perhaps, text can be placed round the APL session
script to form anillustrated article on APL or the use of APL? In a teaching
environment, this facility is quite important, as it is in writing these articles for
Education Vector.
Herethen is somethinglike what is required. I have called it APLSCRIPT, andit
produces a vector that when printed looks approximately like the screen would
have appeared had the samesetof instructions been executed. The function may
be terminated by typing an inputof four consecutiveasterisks.
Hereis a typical example ofits use.
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2Z+APLSCRIPT
X*1 234
px4
+/X4
(+/X)=pX
2.5
3.414
41234
1234
1234tee

Zz
Xe1 234
pX4
+/X

10
(4+/X) =X

2.5
3 4pi4

1234
1234
1234

Thebasic idea is to capture input from the keyboard using (1, and then to execute
the resulting string, attaching the result of the execution (if there is one) to the
string in a suitable way.
The function usedis relatively simple; no attempt has been madeto be clever
and scan theinputline for embeddedallocations to the screen ([+), though one
of these occurringat the beginningof the sessionis acceptable.
The function (written in APL*PLUS) is recorded below. Note that it has a line
(line 2) containing an error check, which allows the user to make a silly mistake
and recover from it. (If you are not using APL*PLUS, then you may have to
adapt the program sensibly, by replacing the existing error trap with its
equivalent one for your interpreter, or perhaps even dropping the statement
altogether.)

25
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[03
[2]
T2)
C3]
ca]
C5]
Ce]
C71Cal
C9]
C10)
c11)
£12]
[13]
(16)
Cis}(16)
C17)
(18)(191

VAPLSCRIPT(OIYASCRIPT*APLSCRIPT; AS; 4C;AF 34D; A;DELX; AG
A
OELX+''' ERROR IN COMMAND LINE-REDO ''','o+ip*
ASCRIPT+*'' 9 SF+i a F RECORDS IF COMMAND ENDS IN A RESULT

IpsaSel] © ASCRIPT*ASCRIPT, (O=p4S)/UAV(14) AAPPEND LINE FEED
aIF SO, RETURN WITH EMPTY ST
*(0=pAS)/IpADROP LEADING BLANKS
AS#(~A\AS=' ')/AS 0 +(A/t hawk =BFAS) /0
AFIND WHERE + IS
AG*ASt' +! 0 AG+AGxAGSPAS

ctrAS+(('M"21tAS)xsG)tAS Oo ei he, AS
eCHECK TO SEE IF STRING TO LEFT OF + IS A VARIABLE
AC#(“44851 4") FAS
AD+o0NL 2 0 AF#~(AG#0)av/((ADC1],ADC2] (PAC) HOWL 2)4.=(ADE2] [pac tac

do:ss«{Spt '),ad
a APPEND LINE-FEEDS TO COMMAND-LINEASCRIPT+ASCRIPT ,OAY(14],AS,OAV(14)] © +(~AaF)/ip
S(AF/'D#'), 'A+vA' 0 AeA, OAVL18)
ASCRIPT*ASCRIPT,,4 © +1p

v

If error trapping is not included, then continuity can be provided with little
care. Here is an example:

ZA+APLSCRIPTXe
Xt
1234
o12 3

DOMAIN ERROR
APLSCRIPT{9]20X+0 129 4

At thi

A

is point the local variable SCRIPTis available to you, exceptthatit will not
contain the statement which caused the crash. One can thus issue a statement
such

or

as

Z+SCRIPT (suitable for a first-time crash)
2«Z,S5CRIPT
)RESET «--and then
Z+Z,APLSCRIPT

.. to continue.
Since I wrote this function quite recently, | have used it considerably and wonder
why I didn’t write it a long time ago! If you have any suggestions for alternative
APLSCRIPTfunctions please share your thoughts with readers.
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A To B Or Not A ToB: That Is The Question
Sucha title leaves the reader in no doubtas to the intended pun! But what about
the subject matter? Well I decided that an article on program design might be
appropriate, not that I am an expert - far from it. However in teaching students
using APL,it does seem to methat muchof their confusion is caused bya lack of
thought aboutdesign: just what the program should do and howit shoulddoit.
These thoughts should be expressed, if possible in plain English. Then and only
then follows the task of translating these thoughts into machine-readable form
and then checking whetherthe results conform to the design specified.
To illustrate this process, and to show how involved it can become even for a
simple program, look at the problem of designing a useful INDEX function; a
generalisation of the APL monadic function 1. In other words I would like to be
able to produce sequences such as 3 4 5 6 7 8,or9 10 11 12.
The syntax of the function is a major consideration. Do I wish to type NAME 3 8
for the first example, and NAME 9 12 for the second? If so, perhaps a suitable
NAME might be BETWEEN. Alternatively we might prefer to use the word TO and
type statements suchas 3 fO 8.
Such considerations determine whether the function should have a right
argumentonly or both a left and right argument. A further consideration is
whether the function is required onlyto print outresults or whether the result of
the function should be ‘returned’ so that further processing can be done usingit:
The latter should almost invariably be the case, although functions which do not
return any result are sometimes appropriate(e.g. for written reports).
When these questions have been answered, we are in a position to specify the
function in the following form:

Name: TO
Left Argument: A: an integer

Right Argument: B: an integer
Result: R: a sequence of integers from A to B

  

 

Suppose A«3 and B+8. Then we need to addthe vector 16 (where 5+1+B-A) to
the starting point 2 (equal to A-1). Assuming index origin 1, this suggests the
expression:

TA+At+114+B-A
345 67 8
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Hence wehaveourfirst function TO.

vV R+A TO B;0I0
C1] gro+a
[2] Re1+A+11+B-A

v

So now to check the function. This is where you need somebody else to play a
devil’s advocaterole. Certainly 3 PO 8 works asdoes 2 FO 10. But nothing in
the specification mentionedthat A shouldbeless than B.

8 FO 3

DOMAIN ERROR
TOC2] Re1+A+14i+B-A

A

The error message of the APL interpreter points clearly to the problem area:it
refuses to use the iota function 1 on a negative integer. If we wish the function to
take sequences from high to low as well as low to high, modification is needed.
The signum function (monadic x) plays an important role here, as does the
modulusfunction |. Here are some examples:

x3-8
ae

x8-3
1

x8-8
o

{3-8
5

Piecing these tools together gives the updated function and sometest results.

VY RA TO B;S
C13 OF0«1 o S+-xB-A
[2] R+S+A~-S*11+|B-A

v
3 70 8

3465678
s TO “3

5432140 4 °2°3
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So all seems to work well. Incidentally, the checking of thefirst TO did not use a
negative A or B atall, which was rather naughty. Also we oughtto have checked
what happens whenA equalsB.

58 TO 5

o5 TO 5

This last result shows that 70 always returns a vector,a design feature we didn’t
mention, though possibly of crucial importance in some applications. (Also note
that the intermediate variable used S is declared to be a local variable whenthe
function has beentested.)
So much for 70? No, there’s more to come. Suppose we didn’t want to index
using consecutive integers, but rather jumping in steps? (Ratherlike the BASIC
statement FOR I+2 TO 10 STEP 2.) Perhaps the simplest design for such a
function is to allow the right argument to be two-element vector, with the second
element(if present) specifying the step size. Hereis the third possibility.

VY RA TO B_ST;B; STEP[4] OFo+1 o B+1itB_ST+,B_S?[2] SPEP+(1,~41+B_S?)[1+1<pB_ST][8]  Re(-STEP)+A+STEP*11+((B-A)+SPEP
v

2 70 10 2
24 6 8 10

3 70 10 3
369

The second exampleillustrates a hole in the design specification - I didn’t specify
what should happen if the end-point is missed - do we under-shoot or over-
shoot? Again either choice is easy to program, but not to decide is dangerous
whenthe function is to be used by other people.
And finally, another possible design for an index function, which poses an
interesting problem for APL programmers (using first generation APL), is to
allow more than one sequenceof index numbers. For example:

15 15 70 3 8 19 a results in ....

123567 8 15 16 17 18 19

29
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Without the luxury of nested arrays that second-generation APL interpreters
allow,this is tricky, but not impossible. Here is the approach:the largest run is of
length 5, and three runs are required. Hence generate the matrices:

12345 0 0 0 0 0 1110012345 ou 4 4 y and rt1i1012345 14 44 14 14 46 piidada
Denote Ati 5 15,B+3 8 19, N+1+[/B-A (6 in this case), and D+ (pA) ,N.
The three matrices are then given by Dp 1N,DpN/A-1 and (1+B-A)e.21¥
Adding the first two matrices gives more than the numbers required, and the
rows of the third matrix tell you which of the elements to keep and which to
throw away. With the useof ‘,’ to catenate matrices into vectors, we get

(, €14+B-A)e.21N)/, (Dor) +DpN/A-4
1235 67 8 45 16 17 18 19

Here is the final version of T0:

vV R+A TO BsN
C1) OT0+1 0 N+1i+f/B-A © D+«(pA),¥
C2] R+(, (14+B-A)o.21N)/, (DptN)+DoN/A-1v

Oris it? Perhaps we shouldallow decreasing sequencesheretoo, e.g.

410 TO 5 7
1234510987

in which case we need to modify TO above to be

VY R+A TO B
[13 OFo+1 o N+i+[/|B-A o D+(pA),N
[2] Re(,(1+|B-A}e.21N)/, ( (Dp tN) x&($D) pxB-A)+DpN/A-*B-A

v

Andfinally, perhaps you too have your ownfavourite (A) TO B?
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British APL Association Monthly Meetings
From February 1991, we have decided to change the venue of our monthly
meetings in London. Meetings will now be held at the Institute of Electrical
Engineers, Savoy Place, London (nearest tube outlets: Temple or Embankment).
The committee believe that this move will greatly enhance the quality of our
monthly meetings - but theyarestill free, and of course non-membersare still
most welcome. Comealong and seeif we’ve madethe right decision.
Date Venue Event
8 February 1991 IEE London BAA Meeting: Resolve Award +

British Airways- seefull
programmeon page 6.

22 March {EE London BAA Meeting: The Launch of the
APLStatistics Library

26 April IEE London BAA Meeting: Vendor Forum

7 June IEE London AGM and BAA Meeting:
Modern Productivity Aids for APL

 

Or) |2 ai, ~02c
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Renaissance Data Systems
Enlightenment Thru Information Processing

ALL APL BOOKSIN PRINT
Catalog excerpts as of September1, 1990
 

 

ACCOUNTING STRUCTUREDIN APL,li 1984, 491p.Thebasic principles of accounting with numerous APL 6%)

 

COMPUTINGIN STATISTICAL SCIENCE THRUAPL, Anscombe. 1981, 426p.Lotsofstatistics and APL. His workspacesare available fram Yale University. A cl
MATHEMATICAL EXPERIMENTS ON THE COMPUTER,Grenander. 1982, 8285p...Case studies using APLin a numberof fields, includingstalisties,linear algebra, geometry,

  

 

sympitotics, neuralnetworks, invariant curves. Oelaifed description and analysis of APL functionsin all topics discussed.
PROBABILITY IN APL, Alvord. 1984,142)2p.‘A delightful, yet serious developmentof 31functions for fun and learning with roll, deai,binomial distributions, combinations,mutations, geometric distributions, and the World Series. Friendly examples. No previous APL required.os FOR ABOVE containing functions Covered in book.
APL WITH A MATHEMATICAL ACCENT,Jones,Reiter. 1990, 200p.‘Specially written for usa in advanced high schoolorcollege math coureas,

 

 

    gt
APL - THE LANGUAGEANDITS ACTUARIAL APPLICATIONS,ce Keri, Goovaerts, Stiers. 1987, 223p..Introduction to APL. Loss reserves, credibility, probability, numerical analysis, forecasting,with APLfunctions,
COMPUTATION FOR THE ANALYSIS OF DESIGNED EXPERIMENTS, Heiberger, 1989, 683p

 

   ia of the construction of ANOVA programs usingleast squares techniques, includingthe parsione langues specification iinterpreted, Emphasizesthe geometry ae welas the algebra ofthe methodology.All programsin the book are included on 5 1/4" diskettesin API . C, and Fi

  

APL2 AT A GLANCE,Brown,Pakin, Polivka, 1998,4:Abid, crintendting, introductionto ARLE: Clear Hustations, modern exercises in’ each chapter” Gels you slanted:
LEARNING APL: AN ARRAY PROCESSING LANGUAGE,Mason, 1985, 259p.Emphasis cn arrays, naturally. A readable, detailed introduction wih thorough examples.
APL - ADVANCED TECHNIQUES ANDUTILITIES, Berqquist. 1986, 450p...Good discussion of alternative approaches to a wide range of programming ti cy,ce documentation, file design, boolean techniques. Assumea knowledgeof the basics. MaiOSKETTEFOR AONEContainsall func
APL. ASATOOL OF THOUGHT, PROFESSIONAL DEVELOPMENT SEMINARS, NY/SIGAPL; The first 5 years,wide range of topics in education and business. Logic, insurance, statistics,A. |., accounting,fractals,teachera toolbox, computersconce, biology, graphics, engineering, data bases, and much more, 1983 - 1987, approximately 600p. 1 $55,
APL&S- STATISTICS TUTORIAL, ANvord, Traberman,et al, 72p...A unique collection of papers on statistics andits exposition in APL,
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| Name: Date: Paymentin check or money oerpayablein $U. S. must accompany order, Send to:
| Street: Renaissance Data Systems| , O, BoxPark West FinanceStationt New York, New York 10025-1510| Cty: State: Postal Code: (212)864-3078
| Country Telephone Day: Evening:
i Weregret that we cannot accept purchase orders of credit cards,

Title Price Quantity Total
| Title Price Quantity Total
Tile Price Quantity Total
Subtotal: —_———.
Postage and handling - U.S. and Canada (62,50 minimum; $2.50 each item over $25.00):I = Intemational {surface mail add 15%,aitmail add 40%): ———.

|I Total:
Thank YouFor Your Ordert

| Please sand complete CATALOGofAPL books and software [J n
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Editorial
The APL Statistics Library project has now been formally running for over a
year, with invitational conferences at Gregynog in 1989 (Vector 6.3) and Swansea
in 1990 (Vector7.3). The ASL project, for those readers who have not seen any of
the previously published material, is an initiative launched by a numberof users
of APL for statistical work - largely in higher education. As you will see from
Tony O’Hagan’s article later in this newsletter, the purpose behindtheprojectis
to underline the usefulness of APL forstatistical research and teaching purposes
by providing a tested and approvedlibrary ofstatistical routines written in APL.
The British APL Association has been sponsoring the ASL project over this
period and has kindly agreed to dedicate a section of Vector to newsof the ASL
project. It is hoped that we can find a steady series of items which cover the
progress of the ASL project and whichare also of interest to the general reader.
In this issue we begin to look at the history of the ASL project (see also Vector7.1), review the currentstatus of the projectas it runs through the beta test phase
forits first volumes andlookin a little bit of detail at the concepts that underpin
oneofthe initial ‘Bottom Shelf’ volumes- Basic Graphics.

The ASL Management Team
Perhaps the most important thing for many of you is to know whois runningASL. The managementof the project is conducted by the Management Teamcomprising a Chairman, Deputy Chairman, Manager and tworepresentatives of
the British APL Association (BAA). BAA representation is important becauseit isthey whoare fundingthe project, and we are consequently extremely grateful fortheir support.
Strategic Planning and all major issues are dealt with at full Team meetings, butday to day running is handled by the Manager. Names and addresses are asfollows,

Chairman: Tony O'Hagan, Department of Mathematics,
University of Nottingham, University Park,
Nottingham NG7 2RD.
Telephone: 0602-484848 x2800

Deputy Chairman: Alan Sykes, Department of ManagementScience
andStatistics, University College of Swansea,
Singleton Park, Swansea SA2 8PP.
Telephone: 0792-295296
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Manager: Jake Ansell, Business Studies,
University of Edinburgh, William Robertson
Building, 50 George Square, Edinburgh EH8 9JY.
Telephone: 031-667-1011

BAA Representative/ David Eastwood, MicroAPLLtd., South Bank
Newsletter Editor: Technopark, 90 London Road, London SE1 6LN.

Telephone: 071-922-8866
BAA Representative: JohnSearle, 13A MountArarat Road, Richmond,

Surrey TW10 6PQ.Telephone: 081-948-6737 (home)

ASL NewsandStatus - December 1990
I would like to start by reviewing the way in which the ASL project is organised.
It should be stressed that with the exception of the part-time input of our
Programmer(see below),all the effort put into ASL is done on a voluntary basis.
Whilst it is extremely gratifying to have the willing help and assistance of so
many people, they all have other things to do and this does impose different
timescalesto full-time commercial projects.

The Programmer
There are two main waysin which ASL is funded by the BAA.Oneis by running
working conferences or workshopslike the onejust held in Swansea. Theotheris
by paying for a part-time programmer. Sheis Tuks Gillespie, who has substantial
experience in APL programming andis proving an extremely valuable member
of the project. Organising the effective use of Tuks’ timeis the responsibility of
the Manager, Jake Ansell.

Working Parties
The actual specification and planning of ASL software is done by Working
Parties,wholiaise with the Management Team and the Programmerthrough Jake
Ansell. One key way in which you can support ASL is by serving on Working
Parties. So why not write to Tony O’Hagan (address above) andtell him which
aspects ofstatistical software you would beinterested in helping to develop? Is
there an area of statistical methods in which you have a great interest or
expertise? Are you keen to help with the graphics, the numerical algorithms or
otherutilities that will serve the statistical functions? Or could your experiencein
developinglarge non-statistical APL systems be valuable to us in our general
operations, or in managing our growing library of functions? WRITE NOW,
please.
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Shelves and Volumes
ASL is a library, which suggested the word “shelf” to cover a collection of
functions dealing with a common subject area. Thus, there will be a Regression
Shelf. Within a Shelf, there is a smaller unit called a “volume”. A volumeis a
coherent group of functions that are released together. So shelves grow by the
addition of a volumeat a time. Thereis a shelf called the Bottom Shelf, concerned
with low-level functions that are likely to be usable both directly and within
highershelves.

The Official Launch
Wecurrently plan to launch ASL by the simultaneousrelease of three volumesat
a special meeting of the BAA on 22 March 1991.Thefirst software to be released
will be:

Bottom Shelf Volume1, Basic Statistics
Bottom Shelf Volume2, Basic Graphics
Regression Shelf Volume1, Generalised Linear Models.

The Genesis of ASL (1) April 1988
by Tony O'Hagan

Talk of something like ASL goesbackatleast three or four years. Jake Ansell had
voiced the idea at various meetings of the APLStatistics User Group (which hehas almost single-handedly nurtured for some considerable time). In early 1988 it
beganto be taken seriously andthings started to happen.
The spark was a gathering at Warwick University to launch its APL2 service.
This was to make APL2 on Warwick's mainframe available over the academic
computing network JANET to other universities. (It was beset with problems
over translation tables, etc., and was not a success, but that is another story).
Several statisticians were present, the idea of a functions library was briefly
discussed andthey agreed to meetagain to considerit carefully.
This meeting was on 18th April 1988 at Warwick University, attended by Jake
Ansell, Phil Dawid, Brian Newman, Andy Pole, Ewart Shaw, Norman Thomson
and myself. Warwick’s APL2 servicé prompted the natural suggestion of
disseminating the library electronically from a repository at Warwick, an idea
which has notactually been discussedlately but remains an option.
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It is interesting to look at some ofthe topics discussedat this April 1988 meeting.
Language. Theinevitable question arose of whether to workin ISO standard,
first generation APL with enhancements overthe standard like diamond
separators andreplicate, or some form of second generation APL. We agreed
to use ISO, with extensions that could be converted betweendialects
automatically. But we also agreed to allow direct definition and to accept
functions in APL2. (Norman Thomsonwasaspersuasiveas ever!)
Style. A consistent style was recognised as being important. We agreed that
“stylistic questions to be considered include namingof arguments and other
variables, and how muchinternal documentation should be provided in the
form of comments”. A distinctive naming convention was recommendedfor
global variables, and standard “structured programming” functionslike IF
and WHILEwere suggested.
Graphics. The progress made at Warwick, partly driven by its CTI project, on
a single consistent graphics interface was recognised atthis early meeting.
This is thefirst time thatit was given the name of WAGS- the Warwick APL
Graphics Standard.

From these headingsit can be seen that some of the most persistent topics of
discussion in ASL meetings were already established. We had already hit the
problems of Language and Naming that have taken a great deal of work to
resolve. However, the major preoccupation in the early days was funding. This
was item 1 on the agendain April 1988. Even though the two suggestions made
at the time turned out to be non-starters,it is interesting to take a look at them.

(a) Approach the Computer Board/ UGC, whose Computers In Teaching
Initiative (CTI) had funded a project at Warwickinto the use of APL in
Statistics teaching.

(b) Obtain a Science and Engineering Research Council (GERC) grant, perhaps a
Research Grantfor a PhD studentto develop software.

The CTI initiative at that time was inviting proposals for setting up centres for
educational software information and exchange in different subject areas. In
Mathematics andStatistics, such a centre was subsequently establishedjointly at
the Universities of Birmingham and Glasgow. We wouldreally only have been
interested in an APL service, which would have been too narrow a formulation
for CTI, so this approach was dropped. However, it was decided thatit would be
useful in any such proposal to have letters of support from academic
statisticians, so this was done and myfiles include letters from John Copas, Phil
Dawid and Alan Hawkes.
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The idea of a PhD project also seemed highly unlikely to have enough academic
challenge, so the whole functionslibrary idea lapsed until it was revived again at
a meeting in October... which is where the story will continue in our next
Newsletter!

Within ASL - Basic Statistics
Thefirst three volumesof software have been issuedfor beta test. In this issue of
our newsletter, I shall be taking a quick look at what is in one of our first
volumes of software - the Basic Statistics volume. Subsequentissues will look at
the other shelves.
The Basic Statistics volume owes much to the work of Norman Thomson who
madetheinitial suggestions regarding the scope of the Bottom Shelf at Gregynog
in 1989 (and atearlier meetings). Norman’s document (called, not surprisingly,
‘The Bottom Shelf’) contains details of virtually all the statistical routines
contained in the Basic Statistics volume, using APL2 as the specification
language. The ASL Documentation Working Party is currently aiming to bring
Basic Statistics documentation and functionsfully into line. As with other ASL
documents, copies of Norman’s paper are obtainable from the Management
Team.
A review of the contents of the Basic Statistics Volume gives the best ideaofits
scope, as in most cases the function namealonetells us all we need to know. The
workspace contains almost 100 functions, with some duplication covering
alternate algorithms (coding for speed, elegance, workspace economy with
variants using numerical suffices). Symbol table usage is some 700 symbols,
The contents of the Basic Statistics volumeis designed to address the needs of ‘A’
levelorfirst year university students, with groupings suggested as follows:

Univariate Statistics
Distribution Functions
Elementary multi-variate statistics
Estimation andsignificancetesting
Non-parametricstatistics
Timesseries
ANOVA
Combinatorics

Thefull list of functionsin the beta test version of this volumeof ASLfollows.
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FUNCTION CATALOGUE
 

 

 

   
  

 

 

    

NAHE SYNTAX SIZE COMMERT
BARCHART Re OB 780 a FW: Visual representation of frequency table
BINDER ReADB 816 4 FW: Values of the binomial probabiiity density function
CRICDF ReADB «1850 a FM: Cumulative function vatuer of the chi-square distribution
cHIcoNT Re OB 550 A FW: Calculate chi-square value of a contingency tabie
CHIDER ReADB 759 a FN: Values of the chi-squared probability density function
oHTGOF ReADE 672. n FN: Calculate goodness of f1¢ chi-square value
CHIGUANT ReAQB 1008) FN: Calculate chi-square quantile:
CRITAIL ReADS 675 «FN: Upper tat probability of chi-square distribution
coLum R+AUB 850 a FN: Selects columns from a matrix
coxa ReADB $96 9 FW: All combinations, of a certain length, from a dataset
CORR ReADB 819 0 FN: Calculates the correlation coefficient :or product m
SORRMAT Re OB 1086 9 FN: Calculates correlation matrix
cOVMAr Re OB 865 a FN: Calculates covariance matrix
EWHA ReADB «1380 a FN: Exponentially veighted moving average of 2 tine series
FDR ReADB 940 FW: Returap values of the F probability density function
FREAD Re Q8 1364 A FN: Read whole native fite ax characters
FREQ Re UB 1403 on FN: Returns the frequencies of unique values in a data set
FREQTAB ReAUE «2077 -—sw FN: Converts a dataset to frequency table
FREQTABIRREG

=

R+AUB 420 # FW: Converts dataset to frequency table with irregular intervals
FIAIL ReADB 2150 «oa FN: Calculate upper tat! probabiiities of F distribution
FHRITE AUB «-2232,—so- FN: Create and vrite to a native file
GAKHADEN ReADB g64 on FN: Retucne values of the gamma probability density function
HYBGEOMDEN ReAUE 986 a PN: Values of the discrete hypergeometric probability function
INTADAPT ReAQB 1340 ok FN: Adaptive integration
INTSIKP ReADE 61200 a FN: Simpsons numerical tntegration
KENDALCOR Re OB 1587 4 FN: Calculate Kendali's concordance, a rank corr'n coefficient
KENDALCONTS

=

R+ DB 1650 FR: Calculate Kendall's concordance test statistic
KBNDALTAQ ReAQB «1560 FN: Calculate Kendall's Tau, a rank correlation coefficient
KENDALTAUTS

=

RAUB 1525 Calculate Kendall's Tau, a rank corretation coefficient
KORTOSIS Re OB 792A Calculates kurtosis of 2 set of valuex
MANNWEIT ReADB 672 @ FN: Mann-Whitney rank sum signed rank test
HARSNHITTS ReADB 1105 aw Mann-Whitney cank sum signed rank normalized test statistic
HAT Re OB 756 on FN: Calculates maximum of 2 set of values
HEAR Re OB 7200 Calculates mean of a set of values
HEANFT Re 08 SOB A Calculates mean of a frequency table
MEDIAN Re OB 590 a FN: Calculates median of set of values
HIDPOINTS Re DB 600 8 Calculates midpoints of increasing pairs of endpoints
MIN Re OB 756 8 Calculates minimum of 2 wet of valu
HODE Re OF 369A Calculates mode of set of value
HOMERT ReADB B2u A Calculates a moment about the origin
HOVA ReaDB 11408 Calculate moving average of a time zeries
NORKCDF ReADB ©1224 PN: Calcutate cum function values of a normal distribution
NORHDEN ReADH 1088 )som FN: Returns values of the normal probability density function
HORMQUANT ReADB «1920 FN: Calculate normal statintic values or quantiles
NORKTAIL ReaDB 1224 ok: FM: Calculate upper ¢atl areas of standard normal distribution
on ReADE 418 8 FN: Combines datasets inte a matrix
ONEWAY ReADB 1876 «@ FN: Calculate oneway analysis of variance
POTILE R+ADB 756 on FN: Calculates percentile of set of values
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PERK Re 0B 1841 of FH: Generates all permutations of order nun
POISDES ReaD 768 on Fi: Returns values of the poisson probability function
RABDBOOL ReADB 768 9 FN: Generates random boolean values
RANDEIP ReADB 649 6 FN: Generates random values from exponential distribution
RANDNORM ReaD 966 9 FH: Generates random values from normal distribution
RANDNORHS RAUB «1449 '# FN: Generates random values from normal distribution
RANDPOIS ReaQB 1624s FN: Generates random values from poisson dintribution
RANDFROBTAR -ReADB 728 4 FN: Generates random values from discrete distribution
RASDWEIB ReaDe 872 @ FE: Generates random veibull distribution values
RANDEIN ReADB #96 A” FN: Generatew random values from binomial distribution
RANDUNIF ReADB 737 9 FN: Generates random values from uniform distribution
RANGE Re OB 732 9 FR: Calculates range of a set of values
RASE Re OB 450 a FN: Returny the ranks of a data set
REG Re OF 748 9 FN: Calculates least squares regression coefficients
REGEST Re OF 728° ow FN: Predicts dependent values using regression
REGLIN Re OB 792 9 FN: Calculates simple Iinear regression coefficientsREGLINEST Re 08 792 9 FN: Predicts dependent values using simple Iinear regression
REGLINREP Re QB 1820 a FH: Reports on simple ttnear regressionREGLINRESID -Re 0B 828 oa FH: Calculates residuals of simple linear regressionREGPOLY ReADB 975 9 FN: Calculates least-squares regression polynomial coefficients
REGPOLIEST ReaD #95 a FH: Predicts dependent values using polynomial regressionREGPOLYREP AOR «1948 FN: Reports on the polynomial least squares regressionREGPOLIRESID RADE 696 © FN: Calculates residuals of polynomial regressionREGREP Re 0B 4736 on FR: Reports on least squares regressionREGRESID Re 0B 720 a FM: Calculates residuals of least squares regressionRUNS Re 08 560 9 FR: Calculates the maximum run length in a data vectorSDEY Re OB 840 8 FN: Calculates standard deviation across first dimensionSDEVET Re OB g0u a FN: Calculates standard deviation of a frequency table
SE&S£ RADE 1272 a FR: Seasonally adjust ti seriesSBHIIGR Re OB 876 8 FN: Calculates the semi interquartile range (@3-91)+2
sce ReADB 795 8 Calculates the no. of positive signs from the medianSIGHTS Roa 870 9 FM: Calculates the normalised sign test statisticSEEWNESS R+ OF 804 A FM: Calculates skevness of set of valuesSPEARHAN Rea 550 of Calculate spearmans correlation coeffictentSTANDARDISE Re [1B e5a on Standardizes a set of values
Svars o8 1566 * Calculates various statistical summaries of a set of valuesSTRIPMEAN Re OB $24 a FN: Sudtracts the mean from a set of valuesSTRIPOFF ReAQE 870 8 Subtracts constant(s) from a wet of valuesFoDr ReaDR 1N6G on Calculate cumulative functton of Student T distributtonTDEN ReADE a71 a FH: Returns values of the Student T probability density function
TOQUANT ReAQE 1408p Calculate F statistic values or quantiles
FSTAY ReaD 935 a FN: Calculates the one-sample ¥ statisticFTAIL ReaADB 1544 Calculate upper tail area of student T distributionIWOSAMT ReADB sao on Calculates the two-sample T statistic
IWOWAY Re OB 1809 «a FH: Calculate onevay analysia of variance
BNIQUE Re OB 624 a FN: Returns the unique values in a date vet
VAR Re OF 671 9 FN: Calculates varéance of set of values
VARFT Re 08 792 a FM: Calculates vartance of a frequency table
VARRATIO ReADB Sou FN: Returns varfance ratio of 2 datasetswILCoXON ReaD 780 9 FW: Witcoron signed rank test (allows for rank ties)WILCOKORTS ReADB 110% -n FM; Wilcoxon signed rank test statistic, normalized form
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WAGS:Graphics Specification Language
for ASL

by Tony O’Hagan

Introduction
ASL, the APLStatistics Library, has been reported on several times in ‘Vector’.
The objective is to establish a comprehensivelibrary of APL functions for use by
statisticians. APL is a particularly suitable language in whichto explore possible
analyses of data, but the spread of APLin the statistics community has been
hindered by the need for the user to program all the commonstatistical
operations from scratch. ASL will attempt to remove this blockage, making
statistics in APL as accessible as the huge wealth ofstatistical packages currently
available. ASL will improve on such packages in two ways.First, it will not be a
closed system, but rather the whole power of APL will be available to the
statistician. Second, ASL has the support of several eminent academic
statisticians. Their input will help to ensure that ASL functions are accurate,
reliable and representthe best in currentstatistical methodology.
Graphical presentations are an important part of modernstatistical analysis.
Clearly, ASL must meet this need by providing functions that produce graphical
output where appropriate. The major problem is the great variety of graphical
output devices and the absence of a standard way for APL interpreters to handle
graphics. We would like the ASL functions to be as portable as possible. We
certainly do not want different versions of every function using graphics, for
eachdifferent graphics system that might be available to the user.
Warwick University faced the same problem withits ‘APL in Statistics’ project.
That project was supposed to produce softwarefor teaching Statistics using APL
whichwasto befreely available to the academic community. It was not desirable
to make the software dependent on a single graphics system, nor to rewrite
everything for a range of systems. The answer was to define a core set of routines
to perform all primitive graphical functions. This core would need rewriting for
each new system, butall the software would then be immediately portable to any
system on which the core had been implemented. The resulting graphics
specification language was called the Warwick APL Graphics Standard, or
WAGS. The first version of WAGS was created by Ewart Shaw, and
subsequently many important extensions were added by AndyPole.
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A thoroughly revised version has been adopted as the definitive specification of
the ASL graphics primitive language. In preparing this revision the author
received enormous help from Alan Sykes (University College of Wales,
Swansea), Ewart Shaw (University of Warwick), Andy Pole (Bull Secure
Systems) and John Hinde (University of Exeter). All of these people are co-
authors of WAGS.
This article describes the main design features of WAGS. Another document -
‘WAGS: Function Specifications, Version 1’ - presents a full specification of
WAGS,andis available from the author. Thefull specification will be of interest
to three different groups of people. First, WAGS must be implemented on a
variety of APL systems, so the specification serves as a blueprint for the WAGS
implementer. Second, ASL will contain many functions which create graphics at
a much higher level than WAGS, but they will all do so by calls to the WAGS
primitives: the specification of WAGS acts as a user manual for ASL graphics
programmers. Finally, the end user of ASL may have occasional need to
understand the WAGSsystem that underlies the ASL graphics functions. After
all, the initial audience for ASL will comprise statisticians who already know and
use APL. ASLis deliberately an opencollection of functions, not a package. The
knowledgeable user is free to modify functions in ASL for his or her own
purposes, and will need to understand WAGSin order to madify graphics
functions.
Thefollowing sections describe the key features of WAGS.

Getting in and out
The basic usage of WAGSfor any graphis

GOPEN

code to draw graph
GINTER
GCLOSE

GOPEN initialises graphics. This is physically necessary in an IBM-PC
environment to switch from the text screen to the graphics screen. In many other
systems there will be a need to do someinitialising of the hardware, and there
will always be some software housekeeping to do. GCLOSE simply closes down
the graph.It may switch back to the text screen on a PC, return the pento rest on
a plotter, etc.

42



VECTOR Vol.7 No.3
 

GINTERis a very important preliminary to GCLOSE, andit may also be invoked
at otherstages in drawing the graph.At the very least, it will halt operation until
the user presses a key. This is necessary on a PC to stop the graphics screen
disappearing before the user has had a chanceto lookatit, but the pause effect
can be useful elsewhere. More importantly, GINTER is intended to allow the
user to add his/her ownthingsto the graph,interactively. He/she may wish to
add a caption, draw an arrow to highlight one point in the graph, delete
something, etc. The range of such features provided by GINTER is not specified
in WAGS.Thereare several reasons.First, it is no concern of the programmer,
since GINTER simply gives the user control where the programmerleavesoff.
Second, the available GINTER optionswill be system dependent. Forinstance, a
screen might allow deletions but a pen plotter will not. Third, specifying
GINTER would deny implementers of WAGSthe freedom to provide the best
features which each system can provide. Fourth, WAGS can be implemented
quickly on a system by providing a skeleton GINTER, and this can then be
enhanced atleisure.

Ambiguity in WAGS
There are other places in WAGS where the precise functionality is not specified
butis left to the implementer to define. How doesthis ambiguity affect the three
groups of people who mightuse the specification document? First, it gives the
implementer freedom to exploit the system's graphical capabilities to the full.
For the programmerof higher level ASL graphics functions the ambiguities in
WAGSare a great simplification. For instance, to distinguish between plotted
lines that represent different things, he/she might wish to plot them in different
colours or different typesofline (e.g. dotted or dashed). WAGSdoes not require
the programmerto know (or to enquire) whether the graphics device on which
the program will run has a colour capability, or what kinds of dotted and dashed
lines it can draw. The programmersimply asks for colour-type combinationi.
Whatthis producesis left to the implementer, andit will certainly produce a
different effect on different implementations. The ambiguity is intentional. To
provide facilities for the programmer to enquire about all possible
configurations, and then to require the programmer to handle all these
possibilities would make WAGS enormously complex, and would make the
programmer's task very difficult. Instead, the programmer only needs to know
that colour-linetypei is different from colour-linetypej.
For the user of ASL, the ambiguity is no problem either. No amountofclever
programming could be guaranteed to produce graphs that always satisfy the
user completely. But if the implementer has been able to set up pleasing colour-
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line-type combinations, etc., then ASL graph drawing functions should produce
good graphs with minimal effort from the user. And if the user would prefer
different colours, shadings, etc., WAGSprovides a very simple way of making
those changes. A function GCONFIG allows him/her to over-ride the default sets
of colours, line types, colour-line-type combinations, etc., provided by the
implementer. Then running the graph again with the new settings will achieve
the desired effect.

WindowsandScaling
A favourite graphical techniqueis to define different areas of the screen (or page)
as windows, each addressed with its own coordinates. WAGScovers this idea
very simply by allowing the whole screen to be addressed in variable
coordinates. By default, GOPENinitially defines the screen so that the lowerleft-
hand corneris (0,0) and the upper right (1,1). We say the screen has coordinates
(0,0;1,1). If we then wantto refer to the upperleft-hand quarter of the screen as a
window,with its own coordinates(0,0;1,1), this is equivalent to giving the whole
screen coordinates(0,-1;2,1). WAGSallows newscreen coordinates to be set up at
any time by assigning new coordinates to any pair of points. So instead of
defining the above exampleasrescaling (0,0;1,1) to (0,-1;2,1), we could have said
it wasrescaling(0, 1/2;1/2,1) to (0,0;1,1). This is done by a function GSCALE.
This general approach is very convenient in drawing conventional (x,y) graphs.
The screen scaling is simply defined to agree with the natural (x,y) scales of
values. So if the x values range from x1 to x2 andthe y values from y1 to y2, and
if we want to plot these values in a part of the screen whose bottom-left and top-
right corners are (a,b) and (c,d) in the current scaling, the new scaling is created
by:

{A,B,C,D) GSCALE (X1,¥1,X2,¥2)

Function GASPECY returns the aspect ratio of the screen/page, so whereas
GOPENinitially establishes the screen coordinatesas(0,0;1,1), the statement

0 0 1 1 GSCALE 0 0 1,GASPECT

will then changethe scaling so that equal scale distances in the x and y directions
correspond to equal physical distances on the screen. Whereas GASPECY always
gives the true aspect ratio, an aspect ratio relative to any currentscaling can be
found using a function GANGLE, which reports the true angle formed by any two
points given in the currentscaling.
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Colour
Wherecolouris available, different systems have different ways of referring to
colours; some have only a few available and some havea vast range. In WAGS,
GOPEN establishes a list of available colours and the programmer simply
requests colouri in that list. The programmerwill not know whatcolour‘colour
i’ is, simply thatit is different from the other colours. Function GCOUNT reports
how manydifferent colours are available. On a monochrome system this will be
one. On a colour system, GOPEN will set a default number and sequence of
colours, but the user can over-ride these with GCONFIG. He/she can therefore
change the sequence of colours, or even make a colour system behave as
monochrome.

Types of Line
Some systems can draw lines as dots or dashes, or in different thicknesses.
WAGSneedsto makefull use of whatever features are available. The technique
is the same asfor colour. Thereis a list of different types of line available, created
by GOPEN, which may be the default sequence or specified by the user with
GCONFTIG. As a general rule, programmers wishing to distinguish between two
lines in a graph can use colour or line type or both. The program might use
colours if enough are available, and otherwise use line types. WAGS provides
another feature to simplify this process. When drawinglines, the programmer
can either specify both colour and line type separately, or give a single numberto
select a colour-line-type combination.

Shading
Another variable feature of graphics devices is the ability to fill an area of the
page or screen with colour. Even if that is not possible, as on a pen plotter, a
comparable visual effect is provided by cross-hatching the area. GOPEN
establishes a default sequence of types of shading. Different WAGS
implementations may interpret shading in terms of various forms of hatching,
various shades of colour(e.g. various grey shades on a monochromescreen) or
various dot-densities. Again, the user can over-ride the default sequence by
GCONFIG.

Text
Somesystems can write text in various fonts in a range of sizes. Now different
colours,line types or shadings are generally used simply to distinguish between
similar graphical elements. The situation is different with text. Labelling of
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graphs should mostly be done consistently in one font and size. Changes of font
are not neededjustto distinguish between things; the distinctions are contained
in the text itself. Using many different fonts or sizes tends to create a very messy
picture. Nevertheless the user may want some font changes. The caption to a
graph may be preferred in a boldoritalic font, or in a largersize, for instance.
The implications of these comments are as follows. First, WAGS recognises a
sequence of fonts, in the same way as there are sequencesof colours, line types
and shadings. (The samefontstyle in a different size is technically understood as
being a different font, so the notion of a font encompasses both style and size.)
However, GOPENestablishes the default sequence as containing only one font.
The programmer should nevertheless call for different fonts wherever the user
might conceivably wantdifferent fonts. Now the convention in WAGSis that the
sequences of colours, line types, shadings and fonts wrap around,e.g. asking for
colour 6 when only 5 are available yields colour 1, asking for colour 7 yields
colour 2, and so on. Therefore, with only one font available this font will be
provided whichever font number is requested. This devious technique allowsthe
user to obtain whatever fonts he/she requires simply by over-riding the GOPEN
default sequence.
Anotherfeature of fonts is that the user or programmerwill often need to know
how muchspace piece of text will occupy in a given font. A function GSPACE
is provided for this purpose.

Global Variables
Accleanersystem results if the programmer is working always throughfunctions,
rather than someof the operations being to assign values to pre-defined global
variables. For instance, to redefine the current scaling of the screen/pageit is
neater to use the function GSCALE as above rather than assigning a value to a
global variable. When someoperations are functions and some are not, it is hard
to remember which is which. Also, it is easier to work with a hard-copy printout
of a workspace when theonly thingsof interest are functions.
Global variables will of course be needed within WAGS(to store the current
scaling, for instance), but the implementer is free to define them in the most
naturaland efficient way. Neither the user nor the programmer need know what
they are or whatthey do.
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Redrawing
Graphs frequently display the results of quite extensive calculations. When we
wish to redraw a graph it would be tedious to repeat those calculations. If the
calculations and graphics are in separate functions, then the graph can be
redrawn quickly, but only if a copy of the workspace has been saved withall the
necessary variables. ASL providesthe followingfacility for redrawing graphs.
A function GSAVEis called to switch on the graph saving feature. Then as each
core WAGSfunction is invoked, a transcriptis built up of the graphical functions
being used. Thetranscriptis actually a function which, when called, redraws the
graph. (Another function GFIX finally fixes this function from a canonical
representation which is built up by the other functions.) In the transcript, all
arguments will be explicit numeric data, so it is not necessary to refer to any
othervariables: saving the single transcript function saves the graph. Redrawing
the graph is quick because the explicit arguments incorporate the results ofall
necessary calculations. Interactive drawing commandsissued from the keyboard
to GINTERare recorded in the transcript, too. The transcript may be edited
before being redrawn,for instanceto include changesofline type.
GSAVE and GFIX need not beused to save an entire graph.Forinstance,calling
GSAVE before and GFIX after a complicated sequence of operations to draw a
set of axes will yield a function that can quickly redraw those same axes as part
of another graph. The graph saving feature is another reason for requiring all
operations to be done through functions, becauseit is not possible to trap and
record assignments to global variables.
Graph saving could have been provided as an entirely separate implementation
of WAGS.In thatcase, after the graph saving WAGS implementation had been
copied into the workspace, a graphics function in ASL would not actually draw
on any device, but would produce the saved transcript instead. However,it is
more convenient in practice to have the transcript being saved simultaneously
with the graph being produced on the screen.If interactive drawing operations
performed with GINTER are also to be saved, then it becomes essential to
combine saving with drawingin this way. A useris, of course, likely to have two
or more different versions of WAGS. The WAGSimplementationthat draws on
the screen, for whatever APL interpreter and hardware he/sheis using, will be
his/her main version of WAGS, and will include graph saving. Another
implementation might drive a laser-printer by producing a PostScriptfile. After
previewing the graph onthescreen, saving the final version, and perhapsediting
the saved function, the user will simply run the saved function through this
other WAGS implementation to producethe hard copy.
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Running the saved function through another implementation of WAGSwill not
necessarily produce an identical graph. This is to be expected because different
devices will have different capabilities. It is, however, important to realise that
running the saved function on a different device may even produce a different
result from running the original function on that device. If the original function
calls GSPACEto ensure that a piece of text will fit a given space, then the saved
function will place it there. On the new device the same text in the same font
number maynotfit the space, and running the saved version of the function will
produce an unsightly result. Running the original function would call GSPACE
afresh, find that the text will not fit, and could take appropriate alternative
action. Saving a graph is a reliable way of rerunning it through the same
implementation of WAGS. When using a different WAGS implementation,
however, such as for producing a printout, it will often be necessary to run the
original function again to achieve thebest result.

Second Generation APL
ASL supports second generation APLsto the extent of allowing nested arrays as
arguments to ASL functions where appropriate. Therefore in the detailed WAGS
specifications there are frequently alternative forms of arguments. A user with a
second generation interpreter may use nested arrays, but may also use the same
simple array argumentsas a user withfirst generation APL.

Higher Level Graphics
WAGSsimply defines the lowest level of graphics operations in ASL. As
mentioned before, along with the statistical functions which form the major part
of ASL will be other functions to create appropriate graphical displays. These
will operate entirely through calls to the WAGSfunctions, so that such functions
will be portable to any system for which a WAGS implementationis available.
To makethe job of creating those functions easier, ASL will also offer a range of
higher level graphics building blocks. For instance, there will be various
functions useful for setting up and drawing axes. Axis drawing is a task that
almostall higher graphics functions in ASL will need to do, andit is a complex
and difficult task to do well. The higher graphics facilities will make axis
drawing a simple and routine operation. Other building blocks will be available
to draw standard graphical elementslike histograms and box and whisker plots.
However, those functions are quite separate from the low level WAGS system
whichis the subject of the presentarticle.
Their design andspecification is anotherstory.



    

   

 

 
  386 PCs under MS-DOS

Dyalog APL for 386 PCs under MS-DOS is a complete implementation of Dyadic’s
popular APLfor Unix systems, AND fully exploits the power of a DOS 386-PC.
JUST LOOK AT THE FEATURES. . .
@ An exciting new Screen Managerin which the contentsof the screen are

‘shared’ with a nested system variable OSM (Screen Map).Facilities include:
Pop-up windowsbylocalisation of OSM
Scrolling (vertical, horizontal, linked)
GENUINE numeric fields
Datefields
NESTED forms
Fully integrated window-based Session Manager, Editor and Debugging
Environment.
Compatible with the Draft ISO standard for APL
Huge Workspaces (16Mb and MORE!)
Virtual Memory Support (using on-chip demand paging)
Full 32-bit processing speed
APL2 features including:

Nested Arrays
Defined Operators
Selective Specification

Commercial features inctuding:
OFMT
ComponentFiles
Error Handling
“AP124-like" Screen Manager

m@ External Variables
M@ Interface to GSS*CGI for fast device-independent graphics
m@ C interface
.-. THE BENEFITS SPEAK FOR THEMSELVES
Requirements: 386/486-based PC or PS/2, 640K DOS Memory plus 2Mb RAM, EGA

or VGA (colour STRONGLY recommended), 80387 coprocessorSTRONGLY recommended, DOS3.3 orlater.
 

Forfurther information contact:
Dyadic Systems Limited

, Riverside View, Basing Road, Old Basing, Basingstoke,  
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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 the alacrity 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 me to get their free
entry. We reserve the right to edit material supplied for reasons of space or to
ensure a fair market coverage.
Thelistings are notrestricted to UK companies and international suppliers are
welcometo take advantage of these pages. Where no UKdistributor has yet been
appointed, the vendor should indicate whether this is imminent or whether
approaches for representation by existing companies are welcomed.
For convenience to readers, the productlist has been divided into the following
groups:

* Complete APL Systems (Hardware & Software)
* APL Interpreters
* APL Visual Display Units
* APL characterset printers
* APL-based packages
* APL Consultancy
* APL Training Courses
* Other services
* Overseas Associations
* Vendoraddresses

Every effort has been made to avoid errors in 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 addressontheinside back cover.
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£)
Actlva Workspace Ltd AWL486 4,450

AWL 388 3,095+
APLPeople IBM PCs & compatibles poa

Dyadic IBM R'S/6000 MD320 14,738

IBM RS/S000 M0320 13,817

1BM RS/6000 MD320 22,658

18M RS/6000 MD520 37.114

18M RS/6000 MDSE0 72,054

18M RS/6000 MD540 122,842

MicroAPL Aurora 20,000+
Spectrum 7,000+

MTC. 388sx AT 2600+

APL TIMESHARING SERVICES
COMPANY PRODUCT PRICES(£)
REUTER:FILE SHARP APL poa
Uniware APL*PLUS call

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

Run-time poa

DETAILS
486 based 25MHz PC, 140MBDisk, 4MB RAM, VGAColour.(ine. 1 year on site maint.)
896 based 25 & 83MHzPC,140MBDisk, 4MB RAM, VGAColour. {inc. 1 year on site maint.)
Includes PC, mono/solour moniter, APLinterpreter, operatingsystem software, plus optionalprinters, graphics boards,additional memory ete.
APL POWERstation (Greyscale) 27.5 MIPS, 7.4 Mflops RISCProcassor 8Mb RAM, 120MbDisk19° 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERstation (Colour) 27.5 MIPS,7.4 Mflops RISCProcessor 8Mb RAM, 120Mb Disk16" 1280x1024 Colour Graphica Display AIX, OSF Moti, DyalogAPL(t-user)
Advanced API. POWERstation 27.5 MIPS, 7.4 Mflops RISCProcessor 16Mb RAM, 320MbDisk, 450Mb Tape16" 1280x1024 Colour Graphics Display AIX, OSF Motif, DyalogAPL (J-user)
APL POWERsystom (8-users) 27.5 MIPS, 7.4 Mflops RISC
Processor 16Mb RAM, 320MbDisk, tS0Mb Tape CD-HOM
Drive, 16 PortsAIX, Dyalog APL. (2-8 userlicence)
APL POWERsystem (16-users) 94.5 MIPS,10.9 Mflops RISCProcessor 82Mb RAM, 1.34GbDisk, 2.3Gb Tape CD-ROMDrive,16 PortsAIX, Dyalog APL(8+ userlicence)
APL POWERsystem (32-users) 41 MIPS, 13 Mflops RISCProcessor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tapa CD-ROMDrive,92 PortsAIX, Dyalog APL (8+ userlicence)
Multl-user APL computer using 68020 CPU.Std. configuration
2Mb RAM,16 RS232ports, 68 Mb hard disc, 720K diskette
Expandable multi-user APL computer using Motorola 68000.Std.
conguration 1 Mb RAM, 12/36 Mbdisc, 12 ports.
Entry level 92-bit compact AT with DYALOG APL. 2MB ram,VGA, 40MBhard disk, 1.44MB floppydisk, 102-key keyboard,monitor, mouse,MS-DOS 4.01, WORKS and WINDOWS-386.Many expansion optionsavailable.

DETAILS
Intemational Network application systemsand public databases,
STSC’s malnframe service

DETAILS
Dyadics PC 386 APL interpreter
STSC’s APL. for IBM PC, PC/AT and PS2.Upgradesfrom earlier Releases also avaliable.
Closed version of APL*Plus/PC which prevents user exposure toAPL.
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APL*Plus Hl 1600 Incorporates mainframefeatures & performance In a versionofAPLfor the PC
Run-time poa
Dyalog APL 1000-10,000 2nd generation APL for Unix systems
APL2/PG 378 IBM’s APL2 forthe FC.

Cocking/Drury APL*PLUS PC Rel 10 47? STSC’s full featured APLfor IBM's and compatibles - Version 10includes the quad-NAfacility to Interface to non-APLsoftware,support for MS Windows and mouse devices. The User-command processorhasbeenbullt in to the interpreter.Upgradas to version 10 are avallable fram Version 9 andearlierreleases.
APL*PLUS PC Run-Time poa Closedversion ofthe interpreter for develapars, prevents userexposure to APL.
APL*PLUS II System 1600 High powered APLinterpreter for the 80986 chip.Price includes one years maintenance and free upgrades -

volume discountsVERSION 3 NOW AVAILABLE.
APL‘PLUSII Developer System poa All the features of the APL"PLUSI] System plus unlimited freeTun-times to enable developers to distribute their applications,
APL*PLUS UNX poa STSC’s 2nd generation APLforall major Unix computers andworkstations. Version 4 for existing platforms andfor the IBMRS/6000 avallable from January.
APL*PLUS VMS poa 2nd generation APL for DEC VAX computers running under

VMS.
APL*PLUS Mainframe poa Enhances VS APL with many high performance,highproductivity features. For VM/CMS and MVS/TSO offers simpleupgrade from VS APL.

Dyadic Dyalog APL for 005/386 995 Second generation APL for 0OS.Buns in 82-bit mode, supportsvary large workspaces. Unique "window-based" APL.DevelopmentEnvironment and SM Screen Manager. Requires386/486 based PC or PS/2, at least 2Mb RAM, EGA or VGA,DOS3.3 ortater.
Dyalog APL. for Unix Systems995-12,000 Second generation APL for Unix systems. Avallable for Altos,Apollo, Bull, Dec, HP, IBM 6150, IBM RS/6000, Masscomp,Pyrami¢, NGR,Sun and Unisys machines,and for PCs andPC/2s running Xenix or AIX, Oracle interface available for [BM,Sunand Xenix versions,

APL Utd LAPUPC of RMLNimbus 450 {SO conforming Interpreter. Supplled only with manual, (see‘Other Products’ for accompanying books)
|-APLYBBC 450 Asakove
I-APL/Archimedes 450 As above

IBM UK IBM PC APL2 348 APL2 for the IBM PC. Program 5799-PGG/1, PRPQ number Ru-0411, From all IBM dealers,
MicroAPL APL.68000 Level | 2000 First generation APLwith numerous enhancements. Multi-userversion (Unix, Mirage, MCS).

APL.68000 LevelII 2500 Secondgeneration APL. Nested arrays,user defined operators,selective specification etc. Multi-user version (Unix, Mirage,MCS)
APL.68000 Level|
Mac, ST, Amiga, QL 87 First generation APL. Single user, full windowing interface,software floating point support.
Mac, Amiga 260 First generation APL. Singleuser, full windowinginterface,hardware floating point.
APL.68000 Level II
sT 170 Second generation APL, Full windowinginterface,softwarefloating point support.
Amiga 260 Second generation APL. Full windowing interlace.Hardware andsoftware Hoating point support
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Mac 520
APL*PLUSRel 9 450
APLPLUSIl V3.0 1395

REUTER:FILE SHARP APL poa
Uniware APL"PLUS/PC 495

Run-Time call
APL&PLUS/UNX call
APL*PLUSII call

APL VISUALDISPLAY UNITS
COMPANY PRODUCT PRICES(£)
APLPeople 18M & compatibles poa
Dyadic (BM 3151 599

IBM 6154 1,228
General Software Mellordata poa
Shandell HOS3200/10 APL 965

HDS9200/25 APL 1065
HDS8200/35 APL 4265
HDS3200/5C APL 1995

APL PRINTERS
COMPANY PRODUCT PRICES(£)
APLPeople Epsonseries 200

Quen-data & Qume etc 500
Dyadic Various poa
MicroAPL Datasouth DS180+ 1,95

Philips GP480 2137
‘QumeLetterpro20 549

APL PACKAGES
COMPANY PRODUCT PRICES(£)
Activa Workspace Ltd Syndicata Manager poa
APL-3B5 APL385

FSM-385
DRAW-385

SO(PC),128(mt)

‘Second generation APL. Full windowing interface.Hardware andsoftware floating polnt support,

for IBM mainframes:
STSC's ful! feature APLfor IBM PC/XT/AT, Compaq,Olivetti.
Closed version of APL*PLUS/PC which prevents user exposureto APL,
STSC'sfull feature APLfor UNIX based computers
STSC's full teature APL for 386 machines.

DETAILS
IBM and ‘budget’ APL VDUs- monochrome/colour/graphics,
Monochrome APL/ASCil vdu with APL keyboard, Supportsdownloaded Dyalog APL font.
Colour APL/ASCII vdu with APL keyboard. Supports downloadedDyalog APL font.
15" screen, 8 page memory, windows. 80/132 columns,full
overstrike. Muiti-host multi-session support. ANSI X3.64, DEC.
VT100, VT220, Tektronix 4010/4014 1024 x 390 resolution.
Asabove plus switchable 25 or 60 line screen. 75 Hz refresh.Resolution 1024 x 780 in graphics mode.
‘As HDS3200/25plus local pan & zoom.
14° colour menitor. 78 Hz refresh. 8 or 16 colours {rompalette 0256, Display memory 96lines of 80 or 132 columns. APL.processing & keyboard with full overstrike. Windows, multl-host,mult-session support. ANSI X8.64, DEC VT220, VT100, VT52emulation.

DETAILS
inexpensive detmatrtx and NLQ printers
Dalsy-wheel printers
Rangeof APLprinters available.
See Datatrade entry
Matrix printer with letter & draft quality and APL (480 cpa).
APL/ASCII Dalsy-wheelprinter

DETAILS
Uoyd's managing agent's syndicate / company accountingsystem. Stamp & Personal accounts (Inc. Run offs)
Including ...
Screen davelapment
Screen design
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APLSoftware Ltd(mainframe)

(microcomputer)

APLIMPETUS
Cocking/Drury(for VSAPL)

(for APL2)

(lor PC's)

H.MLW.

HAH Systems

Interprocess
(mainframe)

DB-385
GEN-385

RDS
IPLS
REGGPAK

POWEARTCOLS:

REGGPAK
ADS
Impetus
E’MENTS & SHAREFILE

COMPILER:
FILEPRINT
FILECONVEAT
FILEMANAGER:
TOOLS + UTILITIES
DATAPORT

SHAREFILE/AP

FMT
WSDOC
FILEMANAGER

APL*PLUS PC Tools

IRMA Module
FIN & STAT. IBRARY
SPREADSHEET MGR

4xTRA
Arbitrage
Basket
Menu-Bar
APLUtlitles

1EDIT

AFM

Format
FSM124
PowerCods
CALLAP.

poa
poa

295

poa
$90
poa

poa
poa
poa
pea

poa

poa
poa
poa
275

250
160

poa
poa
poa
poa
poa

1900-3200

8200-9800

1650
1650
1300
3000

Relational W.S.
Miscellaneous Utilities

Relation Data Base System
Project Management System.
Regression Analysis Package
Assembler written replacementfunction for commonly usedGPU-consuming APLfunctions, Includes a Forms Processor.
Regression Analysis Package
Relational Database System
Hierarchical Planning System
Componentfiles, quad- functions & nested arrays for VSAPL_
under VM/CMS & MVS/TSO
TheFirst APLcompiler!
Print APL componentfiles
Converts non-APLfiles to APL.
Extends APLprimitives to database management
APLSoftware developmenttools
Information Centre spreadsheetIncorporating data exchangebetween APL, FOCUS,IFPS, SAS, APL/DI, ADRSI, Lotus23,Visicale, Multipian & DIF
STSC's shared access componentfle system for APL2,
‘Comparableto all APL*PLUSfile systems: multi-user storage of
APL2 arrays with efficient disk usage.
Full featured FMT for APL2
Workspace documentation utilities
Extends APL primitives to database management
Utlities including: RAM disk, full screen data entry, menu input,report generation, exception handling and games.
327x IRMAsupport.
Financlal & Statistical routines
APL-basedspreadsheetfor APL*PLUS/PC.Cellarithmetic;
transfers to ASCII & Lotus
Front-end Forelgn Exchangedealing / pos keeping
Arbitrage modelling
Basket currency modelling
pull-down menufor APL'PLUS/PC
PC Utilities including: APLMAC (windows); Unlock (unlocksfunctions In AWS); DTEX (text and spreadsheetImp/exp).
Mostly available In English or French.
Fall screen APL2 editor with immediate APL execution,and afull-screen debugger
High performance componentand keyed file systam (VS APLand APL2)
‘A QuadFMTdata formatter for VS APL and APL2
AP124 programming for APL applications without GDDM (APL2)
External functions for APL2
for calling non-APL programs (VS APL and APL2}



 

VECTOR

 

Vol.7 No.3
 

(PC)
Mercia

MicroAPL

REUTEA-:FILE

Unlware(mainframe)

UCF
AFM
STATGRAPHICS 4

Upgrade 3 to 4
Upgrads pre 3 to 4
MICROSPAN
LocoL

TWIGS:

MicroTASK
MicroFILE.
MicroPLOT
MicroLINK
MicroEDIT
MicroFORM
MicroSPAN
MicroGRID
APLCALC
MictoPLOT/PC
MicroSPAN/PC
STATGRAPHICSRel 4

GLOBALLIMITS
IPSAICONNECT
MAILBOX
MAILBOX/PC V.2
upgrade to V.2
NEWSFLASH
VIEWPOINT

STSC'’s ENHANCEMENTS

STSC’s SHAREFILE

PROGRAMMER TOOLS &
UTILITIES.

1800
116
684

215
375
250
poa

299

199
99

poa
poa
poa
75
15

poa

poa
poa
POA

Inter-user data transfer for VM users via UVC
Single user componentand keyedfiles for APL2/PC.
Integrated statistics/graphies system tor the PC. Now withmactos, Bulk and educational discounts avaflable.

Comprehensive APLtutor
Logistics management system for PC and 386, SalesForecasting, Inventory Control, Master Scheduling, DistributionRequirements, Ptanning etc
A modular library of tools to teach and explore state-of-the-artmaterials managementconcepts.
Time series forecasting
Warehouse replenishment
Inventory Management
Grouping requirements Into EOQ's
‘Scheduling production/purchasing
AIS modules above
AIl5 modules site licance
Product development aids
File utllltles and database
Graphics for HP plotters etc
General device communications
Full screen APLeditor
Full screen forms design
Comprehensive APLtutor
Ethemet & other networking
APLspreadsheetsystem
For APL*PLUS/PCproduct
APLself Instruction for APL*PLUS/PC

Exposure managementfor banks
Mainframe to micro link
Electronic Mall
Full screenfront end te IPSA mailbox

Realtime message exchange
4GL- info centre product

Quad-functions & nested arrays for IBM VSAPLunder VM/CMS
and MVS/TSO
componentfiles for IBM VSAPLunder VM/CMS and MVS/TSO
amnd for IBM APL2
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FILEPRINT poa
FILESORT poa
FILECONVERT poa
FILEMANAGER(EMMA) poa —-STSC’s database package
EXECUCALC poa Mainframe spreadsheat compatible with VISICALC andpart ofLOTUS1-2-3 under VSAPL{VMor TSO)

(microcomputer) STATGRAPHICS poa Statistics and graphles for PCs
STATGRAPHICS UNISTAT poa An add-on module to STATGRAPHICS:Data analysis software.
APL*PLUSTOOLS
VOLt poa Incl. 927 AE IRMA support, RAMdisk,full screen data entry,menu input, report generation, games
-VOL2 poa _Incl. File documentor, screen editor, exception handling.
SPREADSHEET MNGR poa APL spreadsheatwith built-in ASCII, LOTUSandSYMPHONYinterfaces.
APL'PLUS/PCFIN & poa Collection of financial
STAT.LIBRARY andstatistical utilties.
POCKET APL poa Smaller version of APL*PLUS/PC.
UNIASM poa Collection of assembler routines for APL*PLUS/PCusers.
UNITAB poa APL*PLUS/PC spreadsheot-lke data entry and vatidationsystem,
Tha APL DEBUGGER poa ‘Fist released APL*PLUS/PC debugger.
APL2O poa Interface between APL*PLUS/PC and OATALIGHT C language

Wanwick University BATS 250 Menudriven system fortime series analysis and foracastingusing Bayesian Dynamic modelling. Price Is reduced to £35 foracademic institutions.
FAB free Training program for the above.

APL CONSULTANCY
{prices quoted are per day unless otherwise marked)
COMPANY PRODUCT PRICES(£)
Activa Workspace Lid Consult’ poa
Adiee Consultancy poa
APLPeople Consultancy poa

Buckland ManagementSystems Consultancy poa
Camacho Consultancy poa
Chapman Consultancy 150-300
Cocking/Drury Consultancy 175-275

275-350

DETAILS
PC Based APLsystem design, programming andimplementation.
Development, maintenance. conversion, migration,documentation,of APL products In all APL environments
Consultants avallable atall levels, with experience in: VS APL,APL*PLUS, APL2, Sharp APL, Dyalog APL, APL6800, C/Unix.TSO/MVS, VM/CMS,graphics, OperationalResearch etc.
Expertise in APL system design, project management,prototyping, financial applications, decision support systems,MIS, links to non-APL systems, documentation, etc.
Business and Technical systems in commerce and industry -designing, programming and implementing applications.
Specialising in programming & manualwriting.
24-hourprogrammer: APL. G, assembler, graphics; PC, mini,malntrame, network.
Junior consultant
Consultant
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300-450 Senior consultant
400-600 Principal Consultant
450-760 Managing consultant

Peter Cyriax Consultancy 100-180 Junior Consultant
120-200 Consultant
160-300 Senior Consultant

Delphi Consultancy poa —_APLsystem developmenton mainframes and micros.
Dyadic Consultancy poa APL and Unlx system design, consultancy, programming andtraining.
Eas Consultancy Poa System prototyping:all typas of information system, engineeringsoftware, graphics and decision support systems APL"PLUS/PC,APL2,Dyalog APL
General Software Consultancy from 120
HAW. Consultancy poa System design consultancy, programming. HMW specialize Inbanking and prototyping work.
tan A. Clark Consultancy poa Computer-based Information Systems implementation whereacceptance Is critical. APL on PG and Macintosh. HumanFactors of HCl; novice easeof use:online assistance; trainingcourses; distanceJeaming materials.
InteligentPrograms Ltd Consultancy 175-350 Systems development, enhancements, support.

Documentation 150-250 Preparation of new manuals, rewriting of existing materials.
Training 150-250 Training for APL. experts through to non-technical system users.

Mercla Consuttancy poa APL*PLUS& VSAPLconsultancy.
MicroAPL Consultancy poa —_Techinical & applications consultancy.
M.T.LC. Consultancy 240-800 BusIness analysis and APL consultancy
ParallaxSystemsInc Consultancy $750 Introductory APL, APL tor End-user & Advanced Topics in APL
GB On-Line Cansultancy 250 Specialising in Banking, Financial & Planning Systems.
REUTER:FILE Consultancy poa Consultancy & support service world-wide.
Rochester Group Consultaney poa Specialise in MIS using Sharp APL
Rex Swain Consuttancy poa Independent consultant, 15 years experience. Custom softwaredevelopment& training, PC andfor malnframe.
WickliffeComputer Ltd Consultancy poa System design, consultancy, programming and documentation.Especially project managementand decision support systems

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS
Adteo Employment poa Contractors and permanent employees
APLPeople Employment Agency poa Permanent employeesplacedatall levels. Contractors suppliedfor shoryiong-term contracts, supervised or unsupervised.Executive Search service available.
HMW Employment poa Contractors and permanent employeesplaced.
APL Ltd An APL Tutorfal 2.50 45pp by Alvord & Thomson

An Encyclopaedia of APL (2nd Edn)S.60  228ppby Helzer
APLin Social Studies 250 36pp by Traberman
LAPL Instruction Manual (2nd Edn}2.50  SSpp by Camacho & Ziemann
APLPrograms for the Mathematics Classroom (Springer-Verlag)
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1450 185pp by Thomson
** Please add one poundpacking charge per order **

REUTER-FILE Productivity Toots poa Utilities for systems,operations, administration & analysts;auxiliary processors, commssoftware, International network.
Databases poa ‘Financial, aviation, energy and socioeconomic.

Isl Tangible Math $19 An APLApproach to Math - Shareware,includes base SharpAPL
J $26 Dictionary APL simplified and enhanced - Shareware (Mac,PC)
SharpAPLPC $74 Registered Shareware and Reference Manual
1S] APL $99 Improved APLPC- enhancements, performanea,largeworkspaces

RenaissanceData Systems Booksellers ‘The widest range of APLbooks available anywhere. Se Vectoradvertisements.

OVERSEAS ASSOCIATIONS(Sample entries)
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub. VisajMed
APL Bay Area USAN. Califormia APLBUG Monthly Meetings (2nd Monday) $15 NIN
Dutch APL UG. Holland - Mini-congress, APL ShareWareInitiative

VENDOR ADDRESSES
COMPANY CONTACT ADDRESS & TELEPHONENo.
Active Workspace Ltd Ross D Ranson Moulsham Mill Centre, Parkway, Chelmsford, Essex, CM2 7PX.Tel: (0245)252414 ext.240
Adfee Bemard Smoor Dorpsstraat 50, 4129 BZ LEXMOND,Netherlands,Tel: 31.3474.2337,fax:

31.3474,.2342
APL 385 Adrian Smith Brook House,Gilling East, York. Tel: 04393-385
APLBUG Jorge Mezel 117 East Creek Dr., Menlo Park, CA 94025, USA
APL Impetus Ltd Cedric Heddle Rusper, Sandy Lane, Ivy Hatch, SEVENOAKS,Kent TN15 0PD.

Tel: 0732-885126
APL People Jill Moss: The Old Malthouse,Clarance St, BATH, BA1 SNS.Tel: 0225-462602
APL Software David Alls The Old Malthouse, Clarence ST, BATH, BA1 5NS.Tel: 0225-462602

Jill Moss.
Buckland Management‘Systems John Buckland Westwood, 19 Grange Road, Camberley, Surrey, GU15 2DHTel: 0276 684327
Anthony Camacho 2 Blenheim Road,St, Albans, Herts AL1 4NA.Tet: St, Albans (0727) 860130
Paul Chapman 48, Trevelyan Road, London, SW17 9LN Tel: 081-767 4254
Cocking & Orury Ltd, Romilly Cocking 180 Tottenham Court Road, LONDON, W1P SLE.Tel: 071436 9484 Fax: 071-436 0524
Datatrade Ltd. Tony Checkseld 38 Billing Road, Northampton, NN1 §DQ.Tet: 0604-22289
Delphi Consultation David Crossley Church Green House, Stanford-in-the-Vale, Oxon SN7 8LQ.Tel: 03677-3484
Dutch APLU.G. Bamard Smoor(Sec) Postbus 1341, 3430BH Nieuwegein. Tel: 03474-2337
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Dyadic SystemsLtd. Peter Donnelly

E &S Associates Frank Evans
General Software Ltd M.E.Martin,
H.M.W,Computing Lid, Stan Wilkinson

HRH Systems Dick Holt
lan A. Clark

LAPL Lid Anthony Camacho

JC Business Services

{BM UK Ltd Nat.Eng. Centre
Interprocess Systems Stella Chamberlain

Intelligent Pragramstc Mike Bucknalt
ist Eric Iverson

Orders

Mercia Software Ltd, Gareth Brentnall
MicroAPL Ltd. David Eastwood
MTC, Ray Cannon
Peter Cyrlax Systems Peter Cyriax
Parallax Systemsinc. Kevin Weaver
QBOn-Line Systems Philip Bulmer
Renaissance Data Systems Ed Shaw

REUTER:FILE Paul Jackson

The Rochester Group Robert Pullman

Shandell Systems Ltd. Maurice Shanahan

SugarMill Sottware Corp.
Lawrenca H. Nitz

Rax Swain

Untware Eric Lescasse
Wickliffe
Computer Ltd Nick Telfer
Warwick Univ, Prof.Jeff Harrison

Riverside View, Basing Road, Old Basing, Basingstoke, Hants RG24 OAL.Tet: 0256 811125 Fax: 0256 811130
19 Homesdale Road, Orpington, Kent BRS 1JS. Tel: 0689-24741
22 Russell Road, Northolt, Middx, UBS 4QS.Tel:081-864-9537

Hamilton House, 1 Temple Avenue,Victoria Embankment,
LONDON EC4YOHATei: 071-353 4212
Telex: 926604 HAMHSEG Fax: 071-353 3325
Box 4496, Silver Spring, Maryland 20904
9 Hill End, Frosterley, Bp. Auckland, Co. Durham DL13 25x.
Tel: 038852-7190
2 Blenhelm Road, St. Albans, AL1 4NA. Phone 0727-860130 for queries,order forms, Sulk orders
56 The Crescent, Milton, Weston-super-Mare, Avon, BS22 8DU N.B, PAID
ORDERS ONLY
414 Chiswick High Rd, London W4 STF Tel: 081-747 0747,
9040 Roswell Road, Suite 690, Atlanta, Georgia 30350-1131Tel: (404) 992-8400

Unit 7, Hermitage Court, 6-10 Sampson Street, London E1 9NA Tel:071-
481-4813
33 Major Street, Toronto, Ontario, Canada MSS 2K9Tel:(416) 925-6096
3512 CameronMills Road, Alexandria, Virginia, USA 22305-1103 Tel:(703)548-1799
Aston Science Park, Love Lane, Birmingham 87 4BJ. Tel: 021-359 5096
South Bank Technopark, 90 Landon Road, LONDON SE1 6LNTel: 071-922 8866
7 Pine Wood, Sunbury-on-Thames, Middx. TW16 6SH Tel:Sunbury(09927) 80848
219 Goldhurst Terrace, London NW6 3ER Tel: 071-624 7013(Answerphone) 0860-377963 (Mobile)
Avery Road, Box 319, Garrison, NY 10524, U.S.A.Tel: 914-424-4265
5 Surrey Housa,Portsmouth Rd Camberley, Surrey, GU15 11B.Tet: 0276-20789
P.O, Box 20023, Park West Finance Station, New York, NY 10025-1510,US.A.. Tel. (212)864-3078
7th FloorB Block, Coventry Point, Market Way, Coventry GV1 1EATel: 0203 256562
50 S.Unlon St., Rochester NY 14607, U.S.A, Tel:716-4544360 or 716-484-4641
Chiltern House, High Street, Chalfont St. Giles, Bucks., HP8 4QH. Tet:02407-2027. Fax:02407-3118

 

1180 Kika Place, Kailua, Hawali 96734 Tel: (808) 261-7536
8 South Street, Washington, CT 06793, U.S.A. Tel:203-868-0131 or 212-242-5816
15 Rua Erianger, 75016 Parls, France. Tel:(1) 45-27-20-61. Fax:(1)45-27-20.61. Telex: 648348F UNIWARE
76 Victoria Rd., Whitehaven, Cumbria, CA28 6JD. Tel:0946-692588
Deptof Statistics, University of Warwick, Coventry, CV4 7AL.Tei:0203-523369
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Windows3: the Implications for APL
by Adrian Smith

Background
Thesenotesare a brief attempt to explain why I think Windows3 matters a lot to
APL.I will start by outlining someof the things you can do now with Windows
and APL*PLUS/PC or APL2/PC;the rest of this note is a look a little further
ahead to where I would like to get to in (say) 18 months’ or 2 years’ time. The
assumption behindall that follows is that you have at least a 16 MHz 386SX with
about 4Mbyte of memory; Windowswill also run in ‘standard’ and ‘real’ modeif
you insist, but both of these effectively cripple it, and should be disregarded
unless you are absolutely desperate!

Whatyou can do with Windows
The most obvious thing is task-switching. [ never added upall the time lost
whenever the phone rang: )SAVE and )OFFfollowed by a quick dive into the
mainframe or Word or a spreadsheet, followed by APL and )LOADto get back
to where I was. To leave my APL*PLUS/PC sessionsitting on the screen, kick
out into somethingelse, and recoverit exactly asI left it is a huge time saver.
There seemsto be no practical limit on the number of DOS applications you can
fire off alongside each other; I have often had 6 sessions running and Windows
hasneverfallen below 75% free. Switchingis literally instant, you use Alt+Tab to
toggle roundthe sessions, and yourscreenflicks back the instant you take your
thumboff the Alt key. There is only a minimal cost in memory; I lose 17K off my
APL workspace as a consequence of running under Windows, and the e=8192
option works fine.
The next thing you might try is setting one or more sessions to run in the
background.This is especially handy whenthat session is doing something slow
and wasteful of processor resources, like copying a big file across a slow
network. For example to upgrade our MTP system to a remote site requires
about 8 minutes over a 2400baud line; I can run this in background at a low
priority and get on with something useful in the meantime. Not recommended
with things like GoScript which really hammer the CPU! Youeither slow your
printing to a crawl, or make APL so jerky you can’t usethe editor... set the print
running in foreground and go for lunch!
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You can get more ambitious, and try cut and paste between sessions! For
example I can write a line of code in APL, copyit into the Windowsclipboard,
and paste it straight into Word. This saves a deal of wondering whether rhois
really alt-251 (p ... so it was!) and should speed up Vector production quite a bit.
The only snag is that you can only use the clipboard when the application is
running windowed, and this switchesit to a graphics character set, hence losing
all the APL symbols(at least in versions prior to 10). However you can toggle
between windowed andfull-screen with Alt+Enter, so this is quite bearable in
practice.
Amazingly enough,cut and paste works fine in graphics modetoo. For example
Ihave an APL function to draw the Rowntree logo (any size, any colouretc.); I
copied the logo from APL into WindowsPaintbrush, and hence wasable to useit
to tile my desktop, as well as being able to scribble graffiti all over it with the
mouse!

Whatyou can’t do with Windows
You can’t run APL2/PC 32bit, APL*PLUSII or Dyalog APL. APL*PLUSII and
Dyalog use the same memory management as QEMM, which will only co-
operate with Windowsif you have QEMM version 5.1. Howeverthisstill limits
you to the Windows‘standard mode’, in other words applications get swopped
outto disk, instead of being stacked away in extended memory. Oneofthe great
joys of Windowsis the instant switching, so I personally still tend to close
Windows downand run Dyalog APL from the DOS prompt.

Where APL needsto be Right Now
Obviously, APL has to co-operate with the Windows memory management, at
least to the extent that it will run under Windowsasa standard DOS application.
Windowsis quite happy to allocate extended memory as old-style LIMS/EMS
memory, which is why APL*PLUS/PCstill gets to use e=8192 to load 64K ofthe
interpreter high. However if you wanttrue,flat, 32-bit addressing, you need to
use a new interface called the Dos Protected Mode Interface (DPMIfor short) ...
see the recent PC edition of Byte (from page 113) for details.
At this point, I go way outside my technical knowledge; all I can say is that it
would appear that all the fancy Protected-mode support given by interface
software like Phar Lap now comesfree with the system,in fact it will probably
be in DOS5.0 even without Windows.
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This leaves vendors like Dyalog and STSC in the happyposition of being able to
wave goodbye to Phar Lap, and henceto the hefty royalties they are paying on
every copyofthe interpreter they sell. The implications would seem to be:

+ cheaper development systems, and very much cheaperruntime.
+ more straightforward developmentof APs, ideally in commonor garden C,

rather than the super-whizzo Meta-ware Hi-C that Dyalog currently demands.
+ you should get as much memory on yoursystem as you canafford! If you

wantto run 32-bit APL alongside Aldus Pagemaker and MS Word, you are
looking at 12 Mbyte minimum.

That will do for starters ... there is one more goody that deserves detailed
explanation, and offers APL the chance of a giant step back to the future....

Dynamic Data Exchange (DDE)
How many of you remember 0SVO and DSVC? They actually gave their name to
APLSV ... and I don’t mean the perversion of brilliant design concept into a
lousy mechanism for reading and writingfiles!! I] mean genuine user-user shared
variables, which are a superb mechanism to manage concurrent processing, and
deal with all the problems that arise when you need to organise co-operating
tasks.
I last tangled with O.SV0 under VSPC, when we usedit to set up a simple tele-
conferencing system between our planners. Essentially, it allowed two or more
logged-on users (in York and Edinburgh) to update the same data, and see what
each other was doing. With DDE under Windows, you have a defined interface
whereby any Windowsapplication can share variables with any other, using the
Clipboard to pass messages, and shared memory to exchangedata.
In other words, you could imaginea situation where you were running an Excel
spreadsheet alongside an APLsession, with the values in some range ofcells
shared with an APL array. As you modify the array in APL, the spreadsheet
reflects the changes instantly (possibly on a chart); alternatively when you
update the spreadsheet youfind that the valuesin the array automatically stay in
step. This sort of thing makes particular sense when one of the partners is a
background task, such as an SQL server. Rather than setting up an APL-specific
database link through SQL*NET, you just use a standard windows task
(probably also used by Excel) via DDE.Itall looks so much simpler!
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Where I wouldlike to be in 2 years’ time
I want an APL system that is a real pukka Windowsapplication! That means a
lot of work for somebody, but the benefits must surely be enormous for APL in
general, and in particular for the first vendorto get there! Here are a few reasons
why:

+ if you know one Windowsapplication, you know them all! No moresession
managers oreditors to learn... just use the Notepadto edit functions and the
Clipboardto cut and paste! Atlast | will be able to throw away all my code for
pop-ups and pull-downsand dialog boxes! How muchsimplerit would beif I
let Windowsdoall this for me.

+ [want to write systems which lookforall the world like other Windows
applications. No-one need know I wrote them in APL in 1/10th of the timeit
took somepoorhack to write the samethingin C. If anyone asks,| just say
that I used this fancy set of C macros,like p and e . = ... it may help.

+ true integration of text and graphics. | wantto be able to edit the data in one
window,and see the graph changein another. Alternatively, ] want to drag
the graph around with the mouse, and see the numbers change to match.|
wantto be able to put a map of Europe onthe screen, and see the production
plan at Halifax by pointingatit ... and so on.

+ DDE.This should go without saying. I wantto share data between
backgroundserver tasks, APL, and any other Windowsapplications I happen
to be running, like Pagemaker or MS Word.

+ no more hangingonthe coat-tails of DOS-extenders like Phar Lap. Assuming
Windowsreally has got the memory managementright (and Microsoft aren’t
stupid) we shouldbe clear to run up to 1SMbyte and beyond. We mayatlong
last shake the notion of runtime licences out of the system.

+ awholelotof intangible things, like the far richer visual environmentthat
Windowsgives me. Someof the gamesare quite goodtoo... | suspect that
proficiency at Reversi has taken over from proficiency at Billiards as a sign of
a mis-spent youth.

lam sure St Paul felt the same on the road to Damascus... MicroAPL and their
Mac users must be laughing like drains at all this; they have been shouting it
from the rooftops for years. ] have nothingto say in my defence except that I was
blind and now I can see! Please don’t take my mouse away!
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First Catch your Function: A Newcomer's
Thoughts on the STSC Mainframe Compiler

by Ray Cannon

Let me state from the outset, I am, asthe title suggests, a newcomerto the STSC
APL compiler. I have compiled about 6 functionsso I’m no expert on the subject.
However, only about half a dozen people in the UK have used the compiler so,
“Tn the landof the blind, the one-eyed manis king”.
The compiler turns APL functions into machine-code functions which one uses
like a locked function within the workspace. The compiler does NOT compile
whole workspaces. In theory, you compile the slower functions in the
workspace. In practice, it's not that easy. For a start, you have to add
declarations. Then, the compiler only handles old style (non-nested) APL. Lastly,
if it is too complex, the compiledfunctionitself “calls the interpreter”.

How to Compile a Function.
“First, catch your function.”
Since compiling 10% of the code in the average workspace can often save 80% of
the CPU time, thereis little point in compiling the whole workspace. So thefirst
step is to discover which function or functionsit is worth while compiling.
Thebest tool for this job is the STSC OMF (Monitor Function); this allows one to
locate whereall the CPU is being used at run time. (For more information on
OMF and efficiency in general, may I refer you to Dave Ziemann’‘sexcellent
article “Efficiency in APL”. Having applied the points learnt from thatarticle,
you may find you don’t need the compileratall!)
OK, you have written efficient code, and [IMFstill says that 80% of the CPUis
being taken up by 1 function AND the system still runs too slow. Now you know
which function to work on. The next stage is to check where the CPU is being
used within that function. If only a few lines use most of the CPU, then it may
well be worth putting those lines into a sub-function and just compiling that
rather than the whole thing.
“Next, add the seasoning.”
Before a function can be compiled, some declarations may needto be added.
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Declarationsare required for:
User-defined functions
Globalvariables
Shared variables

To aid the compiler, other declarations are recommendedfor:
Argumentsto the function
Results returned by subroutines
Variables assigned atypical values (integeror reals assigned Boolean 0 or 1)
Localvariables being used internally (under someconditions).

Getting the right level of declarations is important, and studying the supplied
“Compiler reference manual” will help here. Too few declarations will not allow
the compiler to produce the best code. Too manyor too detailed will burden the
compiler and mayleadto run timeerrors dueto errors in the declarations.
“Then, place in a pre-heated compiler for 2-3 minutes.”
Cooking your function is easy, simply copy it into the compiler workspace and
run the compiler function with the name of your function as its right hand
argument. The compiler produces lots of screen output, so it’s worth having a
session manager turned on(this is also written to a specialfile from whereit can
be retrieved) as you may need to examineit rather closely.
The resulting output (assuming the compilation worked) is the “object code”.
This is stored in a character vector and when fixed via OFX or ODEF produces
the compiled function in the active workspace. (Note that OCR or OVR on the
compiled function return the source code NOTthe object code.)
“Thetest of the pudding is in the eating”
Having fixed the compiled function in the workspace, you can now rerun the
original test you did with OMF to see how successful you were. Speed-ups of
between 2 and 200 times are achievable, but some functions even run slower!
If you are happy with the results “bon appetit”, if not refer back to the compiler
listing to find out why the compiler is unable to speed up the execution. The
reference manualgives a lot of help in this area, telling you how to rewrite your
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function in a way the compiler can take an advantage of. (It might be useful if
youcan still remember howto write Fortran!)
“Howfastis fast food?”
As an example, may I present somerelative timings produced from a test on a
real problem. It involved a looping numerical (non-integer) calculations on
arrays. The original un-compiled code ran in 8.54 CPU time units. On the same
problem the modified and compiled coderan in 1.51 CPU time units. The overall
effect was to reduce the total CPU usedin the application by 50%.
“Here is one STSC preparedearlier”
STSC are now providing many “fast functions” with their interpreter, so you
maynot need the compileratall!
“Health warning”
The compiler is unable to deal with:

Nested array features or syntax
Error trapping via DELX or QALX
Large functions. (Large being defined in termsof the numberof “tokens”
used, rather than numberoflines of code.)
Pregnant women, youngchildren or APL programmersof a nervous
disposition.

Final Thoughts
Myoverall impression is that you end up rewriting the function in pseudo-APL
that looks (and runs) like Fortran. There are times however, thatit pays off.

References
Efficiency in APL. Dave Ziemann.Vector Vol.4 No.4. pp.111-144 (April 1988).
APL*PLUS Compiler Reference Manual. Jim Welgang.(June 1986).
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APL*PLUS/PC Release 10
reviewed by Jonathan Barman

Introduction
STSC have come out with a new release of APL*PLUS/PC almost exactly one
year after the previous release. As in previous reviews, I will concentrate on the
newfeatures ratherthan trying to coverthe entire product.
The major newfeature is the introduction of [WA to access programs written in C
or FORTRAN,whichsolvesa lot of the hassle that was necessary previously. The
remaining enhancementsarerelatively minor, but I suspect that the better colour
support and the mousecontrolwill prove to be very popular.

Running non-APLroutines
1 wish this enhancement had come outearlier, it would have saved hours of
workbattling with assembler to provide those functions where APLis inherently
slow. There are five components in the enhancement:

Interface Programs
Whenyou wantto run a non-APL program you haveto install an Interface
Program before going into APL. Thereis a special Interface Program for each
different compiler and language combination. STSC have provided three,
Microsoft C, Microsoft Fortran, and Turbo C. You can load as manyInterface
Programs as necessary to run the different flavours of non-APL programs. The
source assembleris providedso that experienced programmerscan write their
owninterface programs for other compilers and languages.
Stack Allocation
Compiling is as normalfor the non-APL program, butat the linking stageit is
necessary to include an STSC provided object deck with allocates room for the
stack. The source assembleris provided so that one can changethesize of the
stack as required.
OMLOAD
OMLOADreads .EXE and .MAP files and returns an integer vector of machine
code which you save in your workspace. Thevector is in a special internal
format which STSCsay is deliberately not documented.
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ONA
OA creates a special function in the workspace which will run the non-APL
program. You have to specify which Interface Program to use, the nameof the
variable holding the module created by JMLOAD,the nameofthe entry point
of the program, and the parameters together with the data types required by
the program.
)DEBUG
If APL hasbeenstarted underthe control of the DOS DEBUG program, then
)DEBUGtakes a []NA’ed function as an argumentandwill hand over control
to DEBUG whenthe functionis run.
Totry out the new featureI created little program in Turbo C to manipulate
dates. Myinitial effort resulted in a spectacular crash in APL with garbage
written all over the screen. Tracking down theerror wasfairly easy. First I
madesurethat the C program was behaving properly by adding a ‘main’
calling routine and using the Turbo C debuggingfacilities. Whenthis did not
cure the problem, I looked more carefully at the sample C programs supplied
and foundthat I had omitted to declare the C functionsas‘far’, When this was
corrected all worked beautifully. I never gotDEBUGto work but I must
confess thatI did nottry very hardasit usefulnessis limited when Turbo Cc
has such magnificent debuggingfacilities.
The automatic data type conversionfacilities are very useful. Some years ago |
wasted hours tryingallsorts of tricks to force the APL interpreter to pass
floating point numbers to an assemblerroutine. As well as being able to
specify F8 for longfloating point numbers, one can also specify [4 for long
integer, I2 for the normalintegers used by APL, and C1for character. If
coercion to the specified data type is not possible you get a DOMAIN
ERROR.
The problem of multiple arguments and results has been handled by
extending APLfor those functions which have been created by OWA. Multiple
arguments are passed to a []WA’ed function as a right argumentin the same
formatas the right argumentto OFM, with a set of statements separated by
semicolons and the whole enclosed in parentheses. Multiple results must be
assigned to a strand of variable names. For example, a program which takes 4
arguments, two of which are modified and returned as results, would be
called withA B + FUN (A;B;C;D).

The whole thing looks to be a really useful extension which enables one to
integrate APL and non-APLprogramseasily and quickly.
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Mouse Support
OMOUSEallowsone to control the mouse, such as positioning it and specifying
whether the clicks do anything. It is now possible to design mouse interaction
with QWIN and [WKEY, with yet more special feature numbers such as one to
movethecursor to the mouse position. ] was unable to play with thefacilities as
I have not got a rodent, but the implementation looks comprehensive and
reasonablyeasy to use.

File System
The file system has always been plagued by the expanding replace problem.
When OFREPLACE is used with an object which is bigger than the original
object, then the new object is placed at the end of the file and you have to use
OFDUP to recover the space taken up by theoriginal object. Rather than doing a
proper job of reusing old space automatically, STSC have extended OFAPPEND
and QFREPLACEso that extra space can be reserved for a component. Thereis
also a new system function JFCSIZE which enables oneto find out what space
has been reserved for a component. OFDUP does not take any notice of the
reserved space, and removesit all whenthefile is cleaned up. Old hands at the
game have been reserving extra space by writing large dummyvariables to file
onthe first OFAPPEND, and the ‘enhancement’ just makes the processa little
more convenient. One day STSC might providea properfile system to eliminate
all this nonsense.

User CommandProcessor
The User Command Processor has been properly integrated so that the
interpreter now recognises commands such as ]LIB or ]MYFNdirectly, rather
than the original messing around with Function Key 5. The DUCMD system
function replaces the previous AUCMD function. Thefile formats have changed
and a conversion function is supplied to upgrade. I found the processor very
slow in use asthereis a lot of disk activity, and mydiskis relatively slow, butit
is sometimes worth waiting for the results of the more exciting distributed
functions.

PostScript Support
A PostScript APL font is supplied, together with a special printer driver which
does the normal Port 10 stuff. Not having a PostScript printer was tantalising, as
I would have dearly liked to check this one out. If possible, a full review will
appearin later issue of Vector.
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Other Enhancements and Changes
The colour support for the APL session should be popular, and I cannot think
whyit was not done before. The changes required must have beenrelatively
simple. The colours can be specified on entry, or POXE can be used to set them
during the session.
Calling the Extended System has been simplified as the session manager has
been bundled up with its interpreter. There are now three favours of .EXEfiles,
APLX for Extended, APL for standard, and APLNOG forno graphics.
Font managementhas been improved so that you no longer have to remember
the whether you have an EGA or VGA,and youcan use the extended depths of
28, 43 or 50 lines with APL characters. It no longer matters how many times the
programis run, and the same program can be used to remove the APL characters
when the APLsession ends.
There is now anextra step in the familiar routine of copying all the relevantfiles
from the supplied disks. Many files are distributed in a compressed format, so
one now has to unpack them before use. The instructions are clear and the
simple process only has to be done once.I liked having each packedfile separate
so that one can pick and choose which to unpack by looking at the directory. One
often comes across software packed up into one huge file which has to be
unpackedin total.

The Smith Benchmarks
Yet again the benchmarks show up a slightly larger interpreter and slower
performance. OWA is down 16K from Release 9, which inevitably increases
running times as the garbage collect process has to be carried out more
frequently. Nothing comefree in this world, and the extra features are bound to
take up morespace for the code. Prospective purchasers will have to decide if the
additional features are worth the degradation in performance.
I carried out the benchmarks on an IBM XTwith a co-processor forfloating point
arithmetic, but only 576K of memory. This gives different absolute results from
those shown by Adrian in Vector6.4, but the differences between the releases
seem to be consistent.
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APL Expression Type ¥n.5 ¥n.8 ¥n.10
LOWA+1024 a WA 373K B47K 324K
T<O7S o +/V+V o DO OTS-P a INT .. 380 380 380
T+7s © +/V(I] ° DO OTs-? a INT .. 59 50 50

 

POPS o V+.x¥ o DO OFS-T
Pers o +/V*2 ¢ DO OTS-F
reOrs o X++/M o DO OTS-T
T+OTS o V+.x,M o DO [TS-?P

T+Ors o +/S='T' o DO OPs-f
G+OTS o 'FAT'cS © DO OTrs-7
P+O?Ps o X+Se'FAT' oDO QYS-T

F+OTS © X+BvBa~B o DO OPS-T
T+OTS o a/B o DO OPS-F
T+TS o X+v\B o DO OFs-T

fers o FN 10 © DO [\Ts-f
P+OTS o FN 100 © DO OFS-f
T+OTS o FN 1000 © DO QTS-?

-' 0 DO OFs-T a 50 590 50
'oDO OFS-F a 35.185 39.55 39.5

 

  

    

The standard system was used (APL.EXE), and all the timings shown are the
minimum values that were returned. Higher times were assumed to be due to
the garbagecollect job that has to be carried out when there is no free memory
for a new object.
The two mostinteresting lines are those timing the expressions FN 1000 and
X*FFA.=820 5o'EJD..'. The function FW (see Vector 6.4 for a listing) may
cause the garbagecollect process to occur more frequently, but J suspect that the
interpreter is a mite slower as it has to check for 0WA’ed functions with their
special syntax. The big inner product has very little interpreter overhead as once
everything is set up the majority of the time is taken up with doing all those
thousandsof equality tests, and there is no change in that process.
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APL Benchmarks
3754 Lso =a &e370 Las ©
< 3654 &
8 46& 300 A
6 br 443554 ;
= S3504 t42 S

345-4 Lug ©
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3354
3304 r 36
3254
320:         Vn. Vn.8 vn9 Vn.10

EEEd Free WS(K) ~-— Time(sec)
 

The benchmarks werenotcarried out on the Extended System,asthis is intended
for developers and would not normally be used for production systems. Speed is
less important than good editing and debuggingfacilities.

Conclusion
The samestory yet again, more features, bigger size, and slower- all products
seem to getlike this towards the end oftheirlife. I liked the 1)VA and the mouse
supportfeatures, and can see many uses for them. J am less sure of the utility of
someof the other features in both this and previousreleases. It would be nice to
be able to pick and choose the features that are needed so that a smaller faster
interpreter can be used for production systems, without having to buy the
minimum quantity of Run Time systems.
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RECENT MEETINGS
This section of VECTORis intended to document the seminars given at recent
meetings of the association; it is of particular value to members who live away
from London. It also covers other selected events which may be of general
interest to the APL community.
If you would like to speak at one of the regular British APL Association
seminars, please ring the Activities Officer (address on inside back cover) who
will respond enthusiastically to youroffer.
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APL and PostScript Graphics
by Adrian Smith (Rowntree Mackintosh Ltd)

Background
The roots of this talk go way back to Vector No.1 Vol.4, which includes my notes
on “Getting the Best out of GDDM”. One of the points I made then wasof the
benefits of using IBM’s Presentation Graphics Facility (PGF) rather than the APL
Graphpak workspace. PGF ran atleast 5 times faster than Graphpak, and had the
added virtue of requiring a mere 543 lines of code (of which about half were
comments) instead of over 3600.It also led to pretty trivial APL codelike:

VY CHAPIE MAT
(1] a Form data into multiple pie charts ...
[2] a one row makes each pie.
[3] MAT+("2+ 1 1 ,pMAT)OMAT
C4] CTLs«796,(pMAT), ,MAT
cs] ‘FAILED T0 DRAW PIE CHART' FSMAERR CTLs

v

PGFwas remarkably goodat giving nice defaults for colours and shadings, and
its algorithm for picking ‘good’ scales and tick intervals is still the best I have
found. This meant that in the vast majority of cases you could simple say “Hi
PGF... take that and gizza barchart” without a lot of preliminary setting up. Of
course you needed to know that 796 was PGF-speak for “gizza piechart”, but
that was easy enoughto bury in a coverfunction.
As things moved towardsthe PC, I kept thinking that someone somewhere must
be working onthis ... all I had to do wassit around until a decentlibrary of C
routines came on the market, and I would be able to call these from APL.
Occasionally things popped up like “The Turbo Pascal Graphics Toolbox”, but
invariable these stoppedfar short of the PGF functionality I was after. Nothing in
the APL world went much beyond the basic “draw a polyline” functionality of
OGxx, or GSS*CGI. OK,this is fine for drawing ducks with (as long as you have
Dyalog APL!), but leavesall the hard work of designing an effective graphic to
the application. “Bother, said Pooh.”
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PostScript Basics
Your starter for 10 ... name a computer language which:

+ has nosilly precedencerules
+ has a matrix-inverse primitive
+ allowsanyarray as an array element
+ allows assignmentof both functions andvariables, with no prior type

declarations
+ makes nodistinction betweenintegers andreals, and automatically converts

between themas required.

Hands up those who said APL!! The more perceptive amongst you might have
taken noteofthetitle, and said “PostScript”, but I feel I ought to discount that as
cheating ... although you were quite correct. Obviously, there is no way I can
teach you PostScript in half a page- all I wantto do hereis to leave you with the
impression that PostScript is a lot like APL, and that the idea of coding in the
“intersection” of the two languagesis not as daftas it sounds.
Hereis the PostScript to draw a square somewhere near the middle of a sheet of
A4 paper(all measurementsare in points, or ¥72”):

newpath % clear the current path
200 400 moveto % bottom left corner
300 400 lineto 300 500 lineto 200 500 lineto
closepath % back to the start
2 setlinewidth % use a 2-point line
stroke % draw round the path
showpage % print itit

PostScript is entirely stack-based, i.e. all functions are niladic, and pull their
inputfrom stack. If they produceresults (noneof the above do) the results are
pushed on to the stack. You need to think ‘reverse Polish’ to do arithmetic, but
otherwise you can get along quite well by regarding the syntaxas‘just like APL’,
exceptthatit executes from left to right! All functionsare of the form:

VY ARG LINETO DUM
C1] a Draw line from current point to ARG
[2] sees OCC
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The other things you need to know are the syntax for assignment, for function
definition, and for representing an array. Assignmentis coded like this:

/PPI 72 deft % move the value 72 to the literal PPI
/TET (Hello!) def % strings get () round them

PPP+72 a Move the value 72 to the name PPI
PXT+'Hello:' a Strings get '' round them

The def operator takesa literal (the leading ‘/‘ flags literals) and a value off the
stack, and stuffs the latter into the former.It also allows function assignment:

/M {moveto} def % for lazy typists
/inch {72 mul} def % allows us to work in inches

4 inch 6 inch M % wae ete,

Obviously, functions can call other functions (including themselves), and can
refer to defined variables. Everything is global by default, although you canmanipulate contexts to give the effect of localisation (see [1] and [2] for details).
Arrays are very similar to APL:

/ARRAY [1 2 3 4] def % 4-element arxay
(23 34 45 56] 4 3 % 3-element nested array

ARRAY+1 2 3 4 A 4-element vector
(23 34 45 56) 4 3 A 3-element nested vector

I think that should be enough to start with ... if you really want to knowPostScript properly, you should get the Blue Book [1] and the Red Book[2] and aPostScript printer (or some software like GoScript which will put the results on
the screen ... much cheaper!) and play withit.

Motivation
As Vector moved gradually up-market in its presentation, I began to feel theneed of some ‘publication-quality’ graphics for things like benchmark timings.The charts in question were extremely simple, typically just line-graphs ormultiple barcharts, but it was importantto get the typesetting details rightif theresult was to look good on the page. It was pretty obvious that PostScript hadjust what I needed when it came to detailed control over type sizes and textrotation and placement, so | began to play with somebasic routines for things
like axis-drawing andlabelling.
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Roughly at the same time, various parts of my user-community beganto agitate
for the same graphics support on the PC as they had been used to on the
mainframe with PGF... clearly I could nolongerafford to wait for someoneelse
to implement PGFas an AP(or in STSC’s case DBARCHART, OPIECHARTand so
on!!). The trigger was provided by a weatherstation which Richard wasgivenfor
Christmas ... we were accumulating daily records of rainfall and temperature,
and soon wantedto produce graphslikethis:
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As always, when you finally summon the energy to start hacking, things are
mucheasier than you thought they would be. Essentially the exercise splits into
two parts:

1. Write the APLbits for the things PostScript does, but APLlacks(like text
handling, scaling and rotation).

2. Write the PostScriptbits for the things APL does(like Polylines, Polybars -
OGSHADE, and polymarks).
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Youcan then code in the comfortable region where the languagesintersect, with
appropriate supporting routines to cover the remainder. As a bonus, it turned
out that the HP plotter language HPGLalso mapsnicely to this region, and it
took about half a day to get my functions driving an HP7550! I suspect that the
sameis true of any vector graphics language (e.g. the new AP207 that comes
with APL2/PC); certainly having skimmed the booklet on GSS*CGI that comes
with Dyalog APL, I am quite sanguine about implementingall this lot on any
APL you can think of!

Stage-1: The APL End
The examples whichfollow areall from APL*PLUS/PC,using [JG-style graphics.
Ihave not attempted complete coverage... if any of this code would be any use
to you, APL-385 will oblige for £10 to coverthe costof the disk and postage..
To begin at the beginning... PostScript handles translation, scaling and rotation
by holding a ‘Current Transformation Matrix’ in the classical form [3]:

1 0 0
0 i 9

tx ty a »e. translation

SX 0 0
0 sy 0
0 0 1 see X/Y scaling

cos® sing 0
-sin@ cos® 0

0 Qo a «ae rotation counterclockwise by @

The matrix starts as CTM+3 3p4+1, and successive transformations are applied
by matrix multiplications, for example:

VY X ROTATE DUM;D2R

{1] 9» Catenate rotation to current transformation matrix
C2] D2R+(02)=360C3] X*33422p12 114% 212 1 2 OXxD2R o XC3;3})+1
C4) CIM+X+.xCIM

v

Whenit comes to drawinglines, we follow the PostScript philosophy of building
a path, and deciding later whether to draw roundit (with stroke) or shade it in
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(with fill). Both these clear the path automatically, but the nervous can use
newpath to make sure they start with a clean slate:

VY NEWPATH DUM
1] 9 Set up an empty path, Cols are ([x,y,0/1]
(2) PATH* 0 3 pd

v

VY A LINETO DUM
(41 CPP<A 0 PATH+PATH;(3+A,1)+.*CIM

v

VY X MOVETO DUM;NP;LEN
[13 a Add / update pen move to current path.
[2] CPI«X
[3] NP*(3tX,1)+.*CIM 0 LEN+(pPATH)(1] ° >LEN+Add
C4] +PATH[LEN; 3) +Add
(5] Rpl:PATH{LEN; 1 2]+2+NP © +0
(6] Add: PATH+PATH;3t2+NP

v

Vv STROKE DUM; SEG;LEN
i a Draw line segments in PATH, and clear it.
[2] Loop:LEN+(1+PATH(;3])20
[3] SEG+( LEN,2)+PATH
Cs] GSADRAW SEG
[5] PATA+(LEN,0)+PATH 9 +(AtpPATH}+Loop

v

GSADRAW is a very thin cover on NGLINE.Similar functions will do for the
PostScript basics like displaying text:

Vo PXT SHOW DUM; XY
(1] «a Dummy version of () show
C2] XY+2+(CPT,1)+.*CIM
[3] (XY, FONTSCL)GSACHAR TXT
4} (?XT STRINGWIDTH @}RMOVETO

v

... but when it comes to working out the space occupied by graphics text, things
get nastily device-dependent, not to mention the fact that in APL weare limited
to integer multiples of the basic font size:
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Y R+TXT STRINGWIDTH DUM;WID;GT
C1] a Find width of text string in current font.
C2) a Note that this varies for different adaptors}
C3] WID+ 5.16 6,88 6.34 5.42 a Herc, CGA, EGA, VGA
C4) GT+4 o +(0=0NC 'AGTYPE')+Skip a Assume VGA
Cs] GI+uL'HCEV'14t+AGTYPE
C6] Skip: R+«2+wWID[GT]*FONTSCLxp ,?XT

v
VY SIZE SCALEFONT DUM

(1) a Rough mimic of scalefont
£2) FONTSCL+17TL0.54+0.1xSIZExCTM[1;1]v

So much for the basics ... of course APL is much moreefficient when dealing
with vectors, so we wouldreally like to work with a polyline:

yY VEC PL DUM;LEN
C1] a APE version of polyline, as used by CHALINE etc.
[2] a Adds line to path ... it will still need stroking:
£3] a Last elements give colour, style and thickness
C4] VECL2+pVEC]SETCOLOUR © © VEC[1+pVEC}SETLIWESTYLE ©
Cs] VEC[p VEC] SETLINEWIDTH © © VEC+”34+VEC
CeJ LEN«l0.5*xpVEC o VEC+(LEN,2)pVEC
[7] VEC+( VEC ,1)+.xCIM
Ca] PATH«PATH;VECLT; 1 21,~LEN+4i

v

This is just like lineto, except that it expects a vector of x/y pairs, with some .
extra bits on the end givingtheline attributes. These just get bungedinto a rat’s
nest of globals (except for the line width, which is a dummy). Nowlet’s have a
look at the PostScript endofall this! :

 

Stage-2: The PostScript End
Anotherrespect in which PostScriptis like APLis in its orthogonality. As long as
we disregard [functions, APL has almost no redundancy in the primitives; you
add new ones to suit your convenience. You might expect to see PostScript
functions for right-aligned and vertical text, but (as with APL) you must make
your own:

/eshow % centre text round current point
{ dup stringwidth popneg 2 div 0 rmoveto show} det
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/vshow % vertical text ... for y-axis titles
{ gsave 90 rotate
dup stringwidth pop
neg 0 rmoveto show
grestore

3 det

You might also expect to see a whole string of parameters to specify the writing
direction oftext ... again there is no such nonsense! You simply save the Current
Transformation Matrix with gsave, rotate the paper, write your text normally,
andrestore afterwards with grestore.
Nowfor something moreinteresting: the PostScript version of the APL function
to tackle Polylines. I shall try to explain this one in detail, becauseit illustrates a
lot of useful concepts. If you are still struggling over the logic of cshow,all
should shortly becomeclear!!

/pL % Polyline: stack is array of [x,y] paixs; colour style width
{ setlinewidth getlinestyle setcolour
/xy exch det
/npts xy length 2 idiv 1 sub def % halve the shape
xy aload pop % disclose it
moveto % pen to ist point
npts { lineto } repeat % loop for each pair

} det % will need stroking!

Thetop line is mostly a comment, describing what our function expects to find
on the stack:this is always good practice when documenting PostScript code. We
then peel off the last three elements (in backwards order remember) to set the
line attributes. The functions setlinewidthetc. are all primitives.
The nextline assigns the remaining element(the array of x/y pairs) to a variable
xy (the exch primitive exchanges the top twothings on the stack). In orderto find
out the numberofline segments to draw, we need oneless than half the shape
(remembering the initial moveto):

NPPS+" 14+) (pXY)+2 a /npts xy length 2 idiv 1 sub def

Wethen disclose (or aload) the array; this dumps the array contents onto the
stack, plus the arrayitself, which we discard with a pop! The stack now holds an
even numberof x/y pairs, so we pick upthe first set with a moveto, and then
hooveruptherest by looping npts times. At the end of this, we havethe entire
polyline definedin the current path, so we can either draw roundit with stroke,
shadeit in withfill, or even makeit the outline of a clipping region with clip.
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/wedge % shaded pie slice: stack is x,y,r,a,8,pattern,width
{ setlinewidth setpattern
/beta exch def /alpha exch def /xadius exch def
/y exch def /x exch def
x y moveto % start at sector root
x y radius alpha beta arc % line to edge, and arc
elosepath % back to the middle
gsave currentpatn grestore % shade it
[] © setdash stroke % and solid edge

} deft
Here is another example... this time PostScript is quite close to APL in the way
we draw arcs, so the codeis almosttrivial. I’m sure I could get away withoutall
those variables, but my brain starts to hurt as soon as I have to deal with
anything noton the top of the stack, so I got lazy andjust snaffled the lot at the
start! Shading patterns are quite interesting:

/netpattern % set current graphics pattern: stack is int [1..12]
{ /case exch def
case eq /currentpatn {} def } if % No fill° {case 1 eq { /currentpatn { .98 setgray fill } def } if % Light grey
case 2 eq { /eurrentpatn { .9 setgray fill } def } if % Medium
case 3 eq { /currentpatn { .6 setgray fill } def }) if % Darker
case 4 eq { feurrentpatn { .5 setgray fill } def } if % Half tone

case 5 eq { /currentpatn % diagonal shading
{ gsave 1 setgray fill grestore
elip newpath 0.2 setlinewidth [{] 0 setdash
0 6 patscale mul 600 { -60 moveto -240 360 rlineto ) for
stroke } def } if

» ete

What we are doing is dynamically defining the currentpattern function
(analogous to fixing a function with [FX before using it elsewhere) to fill the
current path with the selected pattern. Pattern 0 does nothing, patterns 1 to 4 are
progressively darker greys, then the fun begins! To get a diagonal shading, we
first fill the path with white (using 1 setgrayfill), then set it to be the clipping
region, and simply shade the whole page! The samestrategy worksfor all the
obvious cross-hatchings, which is why I haven't bored you with therest of the
code.
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Markersare dealt with in a very similar way. First we need a polymark routine:
/pM % Polymark: stack is array of [x,y] paizs; colour marker-type

{ setmarker setcolour
/xy exch def
/npts xy length 2 idiv def % halve the shape
xy aload pop gsave % disclose it
0.3 setlinewidth % set correct weight
{] 0 setdash newpath % and solid lines
npts { moveto currentmark } repeat % loop for each group
grestore

} det

Then we needto fix ourselves a currentmark function for repeated use at each
x/y pair:

/setmarker % set current graphics marker : stack is int [1..15]
{ /case exch def

case 1 eq { /currentmark % cross
{ -1 -1 rmoveto 2 2 rlineto 0 -2 rmoveto

-2 2 rlineto stroke } def } if
case 2 eq { /currentmark % plus sign

{ -2 0 rmoveto 2 0 rlineto -1 -1 rmoveto
0 2 xrlineto stroke } def } if

sees and BO on

Notethat the markers are careful to use relative moves andlines; this is a typical
PostScript device to make such functions re-usable. Finally, font selection and
size:

/settext % set text parameters: colour, Size in pts, SSID (0-34)
{ /ssid exch def /size exch def setcolour
ssid 0 eq { /Times-Roman findfont } if
ssid leq { /Times-Italic findfont } if
asid 2 eq { /Times-Bold findfont } if
ssid 3 eq { /Times-BoldItalic findfont } if
ssid 4 eq { /Helvetica findfont } if
ssid 5 eq { /Helvetica-Oblique findfont } if

ssid 32 eq { /Palatino-Bolditalic findfont } if
seid 33 eq { /ZapfChancery-MediumItalic findfont } if
ssid 34 eq { /ZapfDingbats findfont } if
size scalefont setfont

} def

This has the effect of burying the font names (which you have to get exactly
right, includingthecapitalisation) where I need never see them again.
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Putting it all to Work
I would like to end by showing you selection of examples, where possible with
explanations of anything I have sofar failed to cover. First, a simple piechart,
with spider labels and a heading:
 

 
Here be a Piechart

 

 

The APL code which generated this undoubted work ofart:

VY R«VPIE
[2] a VECTOR PIE DEMO
[2] CHHEAD ‘Here be a Piechart'
[3] CHXEAB ‘Fred; Joe;Harry;Albert;Bill'
4) CHSET 'CBOX' o 'HMAR' CHSET 0 1
cs] CHPIE 12 8 9 18 23
C6] CHTERM
t7] R«'PS PG a TO SEE IT'
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.. old PGF handswill recognise someof the syntax, and also the mnemonicslike
‘CBOX’to get the chart are boxed! The output from this function is a simple text
vector of PostScript code:

newpath gsave % before we translate the origin
{ 4 4 422 4 422 316 4 316] 15 21.5 pL
closepath # stroke

:
40 4 translate
11°18 1 settext # 177 294 M # (Here be a Piechart) cshow

15 10 0 settext
185 150 105 24.3 90 2 0.5 wedge
{233.5 231.1 246.9 253.7] 15 1 .6 pl # stroke
249.9 250.7 M # (Fred) show

185 150 105 -12.9 28.3 6 0.5 wedge
(278.6 162.7 304.7 166.2] 15 1 .6 ph # stroke
307.7 163.2 M # (Joe) show
185 150 105 -59.2 -12.9 1 0.5 wedge
[261.5 94.5 282.7 79] 15 1 .6 pL # stroke
285.7 76 M # (Harry) show

185 150 105 -151.7 -59.1 5 0.5 wedge
{159.9 58.9 152,9 33.6} 15 1 .6 pL # stroke
149.9 30.6 M # (Albert) xshow

185 150 105 -270 -151.7 10 0.5 wedge
[203.9 198.5 81.3 211.9] 15 1 .6 pL # stroke
78.3 208.9 M # (Bill) rshow
grestore
showpage

. note that the ‘#’ characters have nothing to do with PostScript ... they get
treated as diamonds by my APL code, and are mapped to O7CNZL whenI write
outthe file for printing. With a bit more trouble I could get APL to infer these
line breaks, and save myself the trouble of putting them in by hand.
... the bulk of the hard grind having taken place in CHAPIE:
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V R*CHAPIE VEC; 1ab;CT;LAB; 7G; TGS;CEN;RAD; ARC; HA; YL :XL; EXP; PEXP

fi] a Plechart from given sectors

[2] TGS*CHAXLAB © TGS+((pVEC), 1tpTGS)p TEs
C3] Ret! 9 +(v/' VALU" eCHASET)4+Cum
Caz a Add sector values to pie tags ....
cs) PES*L](RJ TGS), ((**/0TGS}/((pVEC),2)p': ') LF ((aVEC),1)pVvEC
C6) Cum: VEC++\ VEC © VEC+YECx360+1+VEC 9 YEC+0,VEC
[7] PEXP+O[0,01™(pVEC}+CHAPEXP
Ca} XL+(-/CHBAREAL3 1])~+/CHAVMAR
ca} YL«(-/CHAAREA[S 2])-+/CHSHMAR
[10] R+(vCHALATT),' settext' ,UTCWL,R
[aa] a Find the centre, and a sensible radius ...
(412) CEN+0.5*(XL,YL) © RAD*O,35*XELYL
[13] a Build segments and tags as ve go round ......
(143) Loop:+lab+1+( ("149 VEC) pLoop), End, CT+2

  

[325] BAO. 5x+/90-VEC(CT+ 2 0]
(163 EXP+PEXP(LCT]*RAD™ 2 t o#Ax(01)+180
[27] ARC+(CEN+EXP) ,RAD,90-VEC(CT+ 1 0]
C18) RR, (CHAFMT ARC),' ',(¥A+CHAPATY),' 0.5 wedge ',OTCHL49] FG+(2 2 pARC(L 2])+ 0.9 1,45 ©. *ARC(3]* 2 2 oHAx(01)+180
[203 LABSLZ TESCCT;] © LAB+(+/V\$' ‘#LAB)+LAB 0 +(QepLAB)tSkip

{24) A SPIDER TAGS =

€22) RR, '(', (CHAPM? TG),'] ',(¥CHALATT[1]),' 1.6 ph # stroke ',OTCHL
[23] *(180<90-HA) tLft(28) RUsR+R, (CHAFMT 3 ~3 +7G(2:]),' H # (',£AB,") show',2pDTCHL © +Skip
[25] L£ft:R+R,(CHAFMT ~3 ~3 4+TG(2;]),' M # (',LAB,‘) rshow',2p0TcvL(26] Skip: CHAXDEF+CRAKDEF;5*2,CHAPATN[1] 0 CHAPATN+1$CHAPATN
[27] End:+lab(crT+cT+1)

The onlyutility function | need to describe is CHAFMT...

Vv R+CHAFMT X
{1J 9 Format data to idpi and subst APL negatives.[2] X+0.4*L0.5+X*10 0 Rev, X o RE(Re'""')/tpR}+'-'

v

Because my printer only resolves to Yoo of an inch, I reckon I am quite safe
rounding distances to io of a point. I then can just use the APL primitive format
(actually it is ideal as it only shows decimalplacesif there are any, thus saving
space), being careful to map the APL high minusto an ordinary dash.
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To putit on the screen, I simply run my DIY PostScript interpreter (I don’t think I
showed you WEDGE in APL):

¥ SPEC WEDGE DUM;XY
[1] a Cover PostScript Wedge routine ... x,y,r©,from,to,pat,width
[23 1 GSAUSE SPEC(6] © SPEC(7)SETLINEWIDTH © o SPEC+”24+SPEC
C3] XY+SPEC(1 2] 0 SPEC*(2+SPEC},1
C4] a X-scale determines size of pie .., ratio is used as the ellipticity.
Cs] SPEC(1)*+SPECC1]xC@PM[13 13
C6] SPECL4}+CTM(2;2)+CTML1; 1)
C7] XY*2+(XY,1)+.*CTM
Ce] 15 GSAWEDGE XY,SPEC

v

V CLR GSAWEDGE ARC;D2R; SEED; R;ASP
[1] a Pass vector of pie wedye detail ...
(23s ARC: x, y, ©, init angle, final angle (in degrees), aspect ratio[3] a fhe colour vas set up by GSSUSE in GSADEF(1).
[4] a
[5] 2(O=0NC 'CER')/'CLR15|@+GSaDEF[1]' © #(2=GSADEF[6])}/'CLR+xCLR!
ce} R+(IGMASK ~1 © D2R«180+01 0 ARC+EtARC, 1
C7) ASP+1,ARC(6] 0 ARC+ARC: 1 11 ,D2R,D2R,GSSDEFE5]
{8] a Find a safe seed point in the middle of the sector!
to] SEED*ARC(1 2)+ASPx0.axARC[3]* 2 1 00.5x+/ARCEH 5]
(10) ARC[i1 3]+GSaDEF(5)]ARCC1 3)
[11] CER OGCIRCLE 1 1 6 pARC
(12) a Fills with GSADEF(1] ... edges with CLR
(13] GSAPAINT SEED,CIR

v

. and the result looks a bit like this (what I get on my DeskJet when I hit
OGPRINT from APL*PLUS):

 

Here he a Piechart

pan
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I get something rather similar from my HP plotter, only here the functions build
an HPGLstring instead of a PostScript string, for example:

VY FX RSHOW DUM;XY

[1] - APGL version of () rshow

[23 XY+2+4(CPT,1)+.*%CIM
£32 HPGL+HPGL,'PA ',(¥X¥),°3"
C4] HPGL+HPGL,'LO7;LB' ,fXT,‘¢e',ni

v

.. and of course the colours workrather better!
Onefinal example, just to prove to those guys at MetaPraxis that anything they
can do, I can dotoo....

 

Sample Trend Chart

   r=     
        

 
 -10. T y T T i T T T T r T ¥

Pl P23 P4 PS P6 PT P8 PO PIO Pil PI2 PI3
--— Periods 1989 --->

Budget Forecast Actualto Date
— Cum Variance ——- Projection  
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Summary
I am now reasonably convinced thatit will be hard to buy a printer withoutPostScript in 5 years’ time. I supposeit will have to do Epson and HP emulationas well, but the simplification of having a single standard approach to both textand graphics is overwhelming. Just think how many fewer disks WordPerfectwould comeonif it only supported one type of printer! Accordingly, it makessense to target your graphics on PostScript as the primary device, andlet the resttake care of themselves. As it happens,it is pretty straightforward to convert thePostScript code to HPGL anyway (I think I have seen some public domain stuff
whichclaims to do the whole job), but there are other benefits:

+ the resulting graphic is amazingly compact. The whole of that MetaPraxis
chart takes up a mere 2856 bytes of disk. If you saved it as a monochromebit
image, it would be well over 1Mbyte... multiply by 16 for colour! As well as
saving ondisk space, this cuts down on networktraffic, and gets the print
done very muchfaster. It took GoScripta lotless time to print the high-quality
version of my piechart than it took APL to do the screen dump!

+ you can easily pullit back from disk and reshow it on the screen.In factit is
pretty trivial to define functions ABOVE and BESIDEtolet youtile the
screen with as many chartsas youlike ... obviously a handy thing for slide
shows.

¥Y RA ABOVE B

C1] a Put two charts above and below

[2} R+'gsave # 1 .5 scale # ',B
[3] R+R,'# 0 316 translate # ',A,' # grestore '

v

Vv R+A BESIDE B

(1] 9 Put two charts side by side
[2] Re'gsave # .5 1 scale # ',A
C3) R+R,'# 422 0 translate # ',B,' # grestore'

v

+ the results really are publication-quality! If you havea half-way decent word-
processor, you can link themin to yourfinal copy, and again theprintfile is
far more compact than it would beif you link in bitmap graphics (such as the
output from PC-Paintbrush).

Ofcourse, there are one or two snags! PostScript is quite happy with the idea of
rotating anything you put on the page, but of course APL fails to rotate the text,
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and you also comeadrift on things like polybar, as this calls UGSHADE, which
expects to be given the corners of a rectangle, not a parallelogram! Asa final
tour deforce, here is my piechart again, this time prefaced with:

130 150 translate
.8 .4 scale
30 rotate

 

This works beautifully in real PostScript, but I would advise you not to attemptit
with my APLversion, except possibly for its amusementvalue at BAA meetings!
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The BAA Visit Rowntree Mackintosh
reported by Sylvia Camacho and Jonathan Martin

The decision to hold some meetings away from London was amply justified by
the success ofthis visit to York. About 20 chose to arrive mid-morning to take a
tour of the factory and found themselves kitted out in white overalls, caps and
hairnets before being allowed into the world of Kit Kat, Smarties, Polo mints and
Black Magic. Attendanceat the afternoon meeting also exceeded expectation and
the speakers were very well received.

Whyweuse APL by Tom McGuffog
(Purchasing, Logistics and IT director)
The theme running throughthis talk was that computers andthe software which
runs on them are too valuable to be monopolised by Data Processing
departments. Rowntree has backed this judgement by moving its Operational
Research facility away from IT managementinto an area nowcalled Logistics.
They argue that Rowntrees are looking for people interested in the problems
they need solving and not those whose primary interest is in computers.
They look upon computerfacilities as a way of adding value to bright people
and use APL to help them articulate and prototype their problemsand solutions.
Experience showsthat people who can make computers sing are often not good
at messy business problems, and they also find that IT departments have
inappropriate career structures.

Supply Chain Management
Mr McGuffog continued by describing how Rowntrees use computers in supply
chain management. He pointed out that whereas the goods flow from the
suppliers through warehouses and onto the customer,the data flow is naturally
in the reverse direction from the (probably EPOS) checkout, through goods
packaged in ‘outers’ by pallet loads, to the orders (often on Electronic Data
Exchange), to the invoices and delivery instructions and so through to contract
and production plan.
As the parties involved in these activities become more automated, the control
demanded becomes more stringent. Tesco, for instance, will not only specify a
day for delivering but a precise timeto fit with their own warehouse throughput
schedule.
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The hardware Rowntrees use is becoming increasingly distributed, nationally
and internationally. Mainframesare seenasfile servers to mini computers (VAX)
which service networked (Ethernet) micro computers (mostly IBM PCs). Data is
held on a relational database (Oracle) from which it is pulled down and
uploaded using SQL. This allows a fast and flexible access to data on 30-40
Brands presented in about 1000 varieties of pack. The packs change continually
so that there may be 3000 in the course ofa year.

Chocolate Monitoring demonstrated by Adrian Smith
Adrian was able to bring the factory into the lecture room by plugginginto the
live, real time chocolate making system enquiry and scheduling packages which
monitors production for 6-8 ingredients and displaysthe activity of the various
machines in 1/4 hour schedule slots.
The data is brought down to the PCs via SQL from a Vax ORACLE database.
This delegates all problems of data integrating to the ORACLE software.It is a
matter of horses-for-courses, ORACLEto handle large amounts of data but APL
to manipulate it as arrays. Postscript is used for the graphics because it has a
defined public standard.It is very important notto get locked into any particular
vendor.

Medium Term Planning by Vicki Wright
Interactive Planning Board by Andy Gibson
There has been a system from 1983 onwards. The object of medium term
planning is to reduce stock-holding and improve service to customers and
thereby increase value added to the raw materials. The system provides an
interface between otherwise incompatible systems. In the spirit of the time the
mainframeis gradually giving way to PC based systems.
Products are organised hierarchically, and frequent packaging changes impose
manyrestraints on planning. The system provides an immediate response to any
data edited. Colour is used extensively and standards for its use have been
devised.
Data is taken weekly from the mainframevia a local VAX. The planners maintain
their preferred producttree structure. They find that Export production tends to
require bottom up planning, but the home marketis better suited top-down. The
front endis a short term schedule into which actual data is linked as it becomes
available.
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An unconsidered butintriguing trifle of information emerged from this talk -
some Smartie tubes are abbreviated to ‘Tooth’ which is short for ‘toothpaste
tube’, but they aren’t tubes, they’re cardboard boxes - quite square; they’re for
Irish Smarties! (Andy said “That's nota joke.Its true.”)

 
It was also pointed out that for the first time an APL system had madethe front
page of the Company Newpaper!(captioned “Daddy- I want yourjob”).

APL Training at Rowntrees by Richard Taylor (OR Manager)
The first contact Rowntrees had with APL was via time-sharing in 1976. The
second system they set up (1979) after bringing it in houseis still running. They
used VM CMSand then VSPC and AP124, going in 1983 to GDDM & PGF
graphics and occasionally to APL*PLUS/PC & APL 68000 on a SAGEIV. By 1986
they had over 150 mainframe users and by 1987 were beginning a serious move
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to PC systemsintegrated with the company Ethernet and Dec’s PCSA. By 1989
they could develop major systems on 386 machines as a consequence of the
facility to copy the code anddata easily (and quickly) over the network.
Rowntrees have a recruitment policy biased towards numerate graduates. They
offer 8 weeks structured training, after which graduates are eased into existing
systemsvia routine maintenance and simple changes. Where possible, graduates
are givenlittle ‘stand-alone’ projects as soon as possible, so that they can grow in
confidence (and so that their inevitable mistakes cannot cause too much
damage!).
Staff turnover averages 16% with an averageservice of 4 years. Aboutone third
of the recruits tend to stay in the Company, with a good spread about the
different functions (e.g. the current head of IT. is ex-OR, and there is ex-OR
representation in Marketing, Production, and Product Development).

 

Don’t Even Think AboutIt!
a (sore) footnote by Jonathan Martin
Quite possibly those words don’t mean anything to you. Theyare taken from the
back page of the notice for the meeting at Rowntree’s concerning methodsof
getting to York,in this case by air. But, hang on a minute, | workfor anairline-
flying is the most obvious (and most convenient for me) wayoftravelling north.
So that’s whatI did.
I set off from homeearly Friday morning andarrived at Heathrow Terminal1 in
plenty of time, only to find that (because of bad weather up north) the plane was
late arriving and would consequently be about an hourlate departing. This was
not good news- | had worked out mytimetable (fly to Leeds, pick up a hire car
and drive up to York) so that I didn’t have a great degree of leeway. However,
there was nothing I could do aboutit.
Eventually we boarded the plane to the wonderful smells of a British Midland
cooked breakfast wafting around.Just before we pushed back, the Captain came
on and announcedthat we had a problem - there weren't enough breakfasts to go
around! How could he possibly resolve this situation? - send all the breakfasts
back and makeus do without!
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Thirty minutes later and we began our descent into Leeds. The captain
immediately warned us that the weather at Leeds had deteriorated and that we
maynotbe able to land. Sure enough,after two attempts and not even a whiff of
a view ofthe airport, we diverted to Teesside airport (near Darlington).
Things were now getting desperate as it was 11:30 and I was due in York at
10:30. So, off the plane, skip the coaches back to Leeds andstraight to the Hertz
desk to beg for a car. Fortunately I was oneofthefirst there and they had some
spares. So into the car and off into the wilderness of North Yorkshire, not
altogether knowing where I was going except that I wanted to go South. Ninety
minuteslater finally arrived at Rowntrees, just in time to catch the end oflunch.
A very interesting but thankfully (with respect to the morning) uneventful
meeting followed.
Back to the journey- the meeting finished at about5:15 and my plane back from
Leeds wasat 7:05 - plenty of time. For a change, I madeit quite easily, even
managing to call in at mysister-in-law’s for a cup of tea before going to the
airport.
Atthe airport, all wasstill gloom and doom (in that order) - the fog had well and
truly settled in and they had cancelled the eveningflight to London.Instead they
were going to bus everyone down to Heathrow on coaches! Now the M1 to
London ona Friday nightin the fog is not my idea of a goodtime - so back to my
sister-in-law’s I went and spent a very comfortable evening with a glass of gin
andtonic...
First plane Saturday morning was 7.05! I woke just aboutin time and glanced out
of the window- no prizes for guessing the state of the weather. So the options
open were either to sit in Leeds and wait for it to clear (anyone who knows
where Leeds/ Bradford airport is will know that this could take a long time) or to
drive over to Manchester and get on the shuttle. Manchester it was, over the
M62, over the pennines.
Nowif Leeds/ Bradfordis not the best place to put an airport, then the top of the
Penninesis not necessarily the best place to put a motorway - needlessto say, the
fog was as bad(if not worse) on the M62 as it had been atthe airport. So I
crawled my way, in visibility down to about 20-30 feet in places, over to
Manchester, where surprisingly there was bright sunshine (a rare occurrence!)
and someflying aircraft. Thankfully, from then on normalservice was resumed
and I arrived home somewhatlater and a touch more crumpled that I had
expected.
Hindsightis a wonderful thing.
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(GENERAL ARTICLES
This section of VECTOR is oriented towards readers who may neither know
APL, norbeinterested in learning it. However we hope you are curious about
how, under the right conditions, such impressive results can emerge so quickly
from APL programmers
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APL91 UPDATE
from Charles Schulz (December 1990)

Summary
Plans for the APL91 conference, to be held at Stanford University 4-8 August
1991, are well under way. We are meeting regularly to build this conference into
a major event, conferring with our planning firm, APL user group contacts,
vendors, and media contacts. Interest so far has been very encouraging: we have
received over 250 interest cards to date, from more than 25 countries, and these
continue to comein daily as distributions are reaching APL users worldwide. We
have received nearly 60 papers, and are expecting over 90 on a wide range of
topics and from a wide range of locations. 10 draft papers have been submitted
from the USSR.

Call for Participation
Nearly 20,000 copies of the “Call for Participation”, which included an interest
card, were circulated at APL90 in Copenhagen, mailed directly to ACM SIGAPL
members and SIGAPLlocal chapter members, and continueto be distributed by
several user groups and vendors’ mailings. Contact the conference office if you
need copies.

Papers
About 100 “Information for Authors” instructions have been mailed to
prospective authors indicated on the interest cards, and manyof the papers have
already been received. Theofficial deadline for paper submission has passed, if
you havespecial circumstances, please contact the conferenceoffice.

Program Committee
Weare fortunate to have assembled an international and qualified program
committee who will travel to California in February 1991 make final paper
selections.  
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Speakers
Weare exploring several possibilities for keynote speakers. We may also have
room in the program for invited speakers on particular topics or applications.If
you have particular ideas or nominations, please forward them immediately to
the conferenceoffice.

Exhibits
We have had an amazingly strong exhibitor response, with over 35 vendor
request for booth information! What new products are they working on?

Publicity Help Requested
Help spread the news about APL and APL91. Please send us media addresses
andcontacts from your industry orfield, where APL91 announcements would be
noticed,

APL: A Productive Language?
We hope to publish a bibliography of APL productivity references for the
conference. APL is frequently cited for productivity advantages over other
languages, now more clearly illustrated with function point analysis measures.
However for most users considering using APL, actual references are harder to
comeby than general impressions.
We encourage you to send your specific and favourite references of APL
productivity, describing comparative results with other methods, solutions not
possible without APL, and for good measure, cases where APL turned out not to
be appropriate. References can be from published papers or articles, public
remarks, or results of company internal studies, with permission. Send your
references to the conferenceoffice today!

Travel Negotiations
Ourconference planningfirm is actively negotiating conference travel discounts:

- Sub-compactrental cars will be available through Hertz for $109.00 per week
with unlimited miles.
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+ Delta Airlines has offered the conference 45% off of full coach fares and 5% off
of the lowest super-saver fares on domestic travel. United and Pan Am have
extended the conference 5% off first and business classes, 40% off full coach,
and 5% off excursionclasses for both international and domestic travel. Plan
on booking all yourtravel arrangements through the conference traveloffice
as this will benefit your conference on bonuses andfurther negotiations.

+ Conference [ID numbers for the above mentioned companieswill be
forthcoming in future news, or contactthe travel office with desireditineraries
for quotations: by telephone,toll-free in the USA, at 800-777-8630, or by Fax at
415-391-8634,

Weare not yet ready to receive calls about travel, but will contact you when we
are.

Spouse Tours
Spouse tours have been arranged for 5, 6 & 7 August. Monday, 5 August -
California Wine Country Tour, Tuesday, 6 August - San Francisco Tour and Bay
Cruise. Wednesday, 7 August - Muir Woods and Sausalito Tour.

Suggestions
As members of SIGAPL and the international APL community, this is YOUR
conference. Please send us suggestions of how to make this conference even
better. Postal or electronic submissionis best.

Important
If you have not already, please use the interest cards from the “Call for
Participation” to let us know of your plans. We are depending on those for much
of our planning.

APL91 Conference Office
883 Santa Cruz Avenue
MenloPark, California 94025-4658 USA
Tel: (415) 326-7781
Fax: (415) 326-3945

 

SEE YOU AT STANFORD FOR APL91!    
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Soviet APL: a Historical Outline
by AlexeiI. Miroshnikov

This paperis a personal survey of the significant events in Soviet APL history.It is
intended to give the audience a general view of the evolution and implementation of
the Soviet APL interpreters, as well as outline the successive applied systems.

The Beginning
Academician N.N.Moiseyev wasthe first Soviet scientist to get acquainted with APLin
1975, At the University of Toronto he was astonished to see how easily and speedily his
Canadian colleagues could produce programs and obtain necessary results using APL.
Onhis return Moiseyevinitiated the creation of the first Soviet APL interpreter.
The APL/BESM realization(implementation) on a powerful Soviet BESM-6 computer
was undertaken by S.P.Prokhorov, who wasat that time working at the Computer
Centre of the Academyof Sciences of the USSR [1]. When Prokhorovleft the Centre in
1980, the APL/BESM system was on the whole completed.It underwenttest running at
several computing centres including the Leningrad Research Computing Centre of the
Academy of Sciences, Although APL/BESM was not to become a finished
programming product, its development was the starting point for the Soviet APL
interpreters.
Moiseyev’s visit to Canada had one more effect, viz. the APL interpreter was
incorporated into the CDC CYBER-172 software bought in 1978 for the former
Leningrad Research Computer Centre, now the Leningrad Institute for Automation and
Informatics of the Academy of Sciences of the USSR (LIAS). The APL 2.0 version,
developed under the direction ofJ.H-Burrill at MIT, had for a long time been the only
legally imported APL interpreter in the Soviet Union [2]. Since 1979 intensive
application of the APL 2.0 version has been undertaken by the North-West Branch of
the Central Research Economic Institute at the State Planning Committee of the RSFSR,
at the mathematical simulation department headed by V.V.Ponomaryov [3]. Research
associate A.].Miroshnikov of the same department developed an intelligent graphic
APL terminal, emulated on the mini-computer Wang-2200 for the CYBER-172
incorporated into the Leningrad computernetworkof the Academyof Sciences.
The APLstory is closely linked with IBM. The Soviet Union was no exception in that
respect. It was along with the IBM/360 computer system that APL founditself in this
country. One of the largest computer developmentcentres, the Computer Research
Institute in Minsk, together with the Institute for Computer Machinery (Sofia, Bulgaria)
used APLasa tool for analysis and synthesis of digital systems [4]. Inclusion of APL
into the standard software for the Soviet computer series ES (compatible with IBM/360
and 1BM/370 systems) was being considered. Unfortunately this upsurge came to
nought, mostly due to the lack of adequate terminal equipment in the USSR and
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conservative attitudes of the leading scientists. This was the period of general
enthusiasm aboutstructured programmingin the USSR. Production of a series of APL-
terminals for Bulgaria by the Minsk Computer Works wasto becomethe chordfinale at
this stage of the APL history.

IndependentRealisations of APL
Frederico Fellini (the great film producer) once said that there is always somebody in
the world whois shooting Anna Karenina. In the Soviet Unionatdifferent times several
groupsof developers quite independently attempted to realize APL.
In the Moscow Energetics Institute (MEI) under E.T.Semyonova, APL wasrealized in
the late seventies. APL/MEI was based on the DOS ES batch mode and involved APL-
program preparation on cards[5]. Later ASokolov developed an APL terminal with an
APLcharacter set on the basis of the Soviet 7920 terminal. APL/MEI was one more
variation of APL/360 and,asdistinct from thelatter, had a great numberoferrors.It is
for this reason perhapsthat this version was not applied anywhere apart from the one
organization which had invested moneyin its development. Later the developers team
from MEI rewrote APL anewin ... LISP. This APL was used only by the developers
themselves.
About the same time at NITMM in Yerevan (Armenia) an interactive system with APL
as a command language wasrealized [6]. This system was to solve the problem of
designing microprogram supportfor the central processor of the ES1046 computerthat
wasthen being developed. Again, for this APE version APL\360 was the prototype.
In the early eighties a group of specialists from the Siberian Department of the
Academy of Sciences (Novosibirsk) was developing special software for image
processing on the multiprocessor complex SM2/PS-2000 [7]. Having realized on parallel
architecture a set of primitives for processing data arrays, the developers discovered all
of a suddenthatthey had effectively realized a subset of APL. The report on this work
was a great successat the first Soviet APL seminar in Obninsk in 1986. The developers
were quite optimistic but further information on their workis lacking.
The town of Obninsk, not far from Moscow, had for a long time remained quite
obscure. Intensive research in the field of nuclear energetics carried on in the town lent
secrecy to any information about it. It is for this reason perhaps that nobody outside
Obninsk knew about the APL application there. In the late seventies A.l.Kononov had
adapted an APL\360 version to the ES series computers replacing APL characters by
the Russian letters resembling the former in their outlines, similar to APL/BESM [8].
This version differed from the others in that it provided a multi-user mode of computer
application. All the APL interpreters developed in the Soviet Union are single-user
ones. Since the early eighties the APL SV system has beenusedin the teaching process
(in the Central Institute for Skill Improvement) [9], which is an IBM VS APL version
adapted to the Soviet computers[10].
In 1983 the “Radio and Communication” publishers issued a book by N.A.Magariu
“The APL Programming Language” [11]. With no relation to the latter a team of
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researchers and students from the Kishinyov state University undertook development
of an APL interpreter for SM-2 mini-computers, compatible with HP computers. This
version differs from APL/360 principally in that it makes it possible for the user to
determinein advancethe set of APL primitives he will use during the session, similar to
the auxiliary processors specification by the user in IBM APL.

Publicity for APL -
In 1984 the annualinternational conference on APL washeld in Helsinki, Finland. After
the conference ended K.Iverson, R.Bernecky and T.Seppala visited Moscow [13]. At that
time Soviet APL users were isolated from each other and the visit of APL veterans
remained unnoticed by most of them.Iverson was not to meetlike-minded persons, but
rather laymen of no great capabilities, which did not exactly make a favourable
impression upon him.
After the journal “Vycheslitelnaya Tekhnika” had been published in 1990 “Computer
Machinery” - the Russian “BYTE” with circulation of 73 thousand copies) that was
wholly devoted to APL [12], in the Soviet Union there madeits appearance a team from
the joint venture “Ural” that had developed its own APL-like language for IBM PC
compatibles.

New Wave
The new APL wavein the Soviet Unionis again connected with IBM. As had happened
before, APL got into the USSR together with the IBM hardware. Butthis time it was a
“strange” programming product APL*PLUS/PC developed by the American STSC,
which was unknown in the USSR altogether. The position of APL*PLUS/PC was
further consolidated dueto the incredible popularity of the statistical graphics system
STATGRAPHICS,realized in APL*PLUS amongthe Soviet users.
The first APL presentation for IBM PC was arranged by Professor P.I.Medow (the
University of Toronto, Canada) at the Computer Centre of the AcademyofSciences in
Moscow, and also LIJAS in Leningrad in 1983. Moreover, Professor Medow presented
his colleagues in Moscow and Leningrad with two APL computers MCM-70, which
inspired lots of people to learn APL. Since 1983 the APL*PLUS/PC system, though
illegally, has been applied at the North-West Branch of the Central Research Economic
Institute [14].
The problem of intellectual property has a most dramatic influence upon computer
science developmentin the USSR. The notion ofintellectual property is not to be found
in the Soviet legislation as yet, and thus in the USSR neither a Soviet citizen nor a
foreign company have any actualrights to their own programming product. It goes
without saying that the Soviet scientists and programmers are aware that by using
illegal programming products they are breaking the law, but under the present
conditions they are forced to violate the universal legal and moralstandards as they are
not able to acquire the necessary programsofficially. In summer 1989 an international
forum washeld in Pereslavl-Zalessky near Moscow devoted to the intellectual property
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issues in computer software. The world’s leading firms, such as IBM, Microsoft, ICL,
Xerox, Lotus, Ashton-Tate and others took part. At the organizers’ invitation
A.LMiroshnikov represented the Soviet APL community - and this was to bethefirst
act of international recognition of APL in the Soviet Union.
Whenin 1985 S.P.Prokhorov had athis disposal two new IBM XT computers, he had no
problemin choosing the programming system - it could be only APL*PLUS. Prokhorov
and N.Zezjulinsky, working 16 hours a day during 3-4 weeks developed a system for
effective control over the Stavropol region’s agriculture (the same region where
Gorbachev, the current president of the USSR, had worked). This successful
developmentwasreported in the central newspapers andin an all Union TV broadcast.
Nevertheless the system did not gain popularity - there were too few organizations
owning IBM PCsatthat time.
In 1985 at the Computer Centre of the Academy of Sciences in Moscow
A.V.Kondrashev realized an APL-interpreter version for SM-4, the Soviet version of
DEC PDP-11 [15]. This APL interpreter was the first Soviet APL version to gain
popularity and to be commercially successful. Similar to APL/BESM (Kondrashev had
begun as a student in Prokhorov’s team) APL/VICAN makes use of the Russian
spelling of system commands,functions and the namesof variables. Seeking to make
maximum useof the potentialities of a micro-computer with only 64K RAM M.Koganov
and A.V.Kondrashev realized APL/VTCAN on a ROM-cardinserted into the frame of
the Soviet micro-computer DVK (the desktop version of the PDP-11)[16].
Having thus changed from swapping with a disk to using immediate ROM they
managed to improve considerably the interpreter’s properties. APL/VT'CAN supports a
32-36K workspace and a symboltable of 64 names including local variables andlabels,
and is more suited to teaching,or to functioning, as an intelligent terminal. Nevertheless
it was used to carry out a few software projects: a modelling system for the BN-600
nuclear reactor diagnosis (AScomorokhov, Obninsk), the DIASTATstatistics program
package (V.Vladimirov, Obninsk), the interface to RBD-MICRO (V.Neradovsky,
Leningrad), and atleast three different accounting systems (Sverdlovsk and Leningrad).

Birth Of The Soviet APL Community
In 1986 in Obninskthe first seminar-school was held, which has now become annual. A
working team on APL,as yet informal, is being formed, that aims at popularizing APL
and coordinating the development workdealing with it. The 1986 seminar was marked
by great enthusiasm - many of the participants, working in the same town, actually
didn’t know each other. In 1988 the first Soviet organization dealing with production
and popularization of Soviet APL products cameinto being - the scientific technical co-
operative “Dialog”. .
In 1989 Kondrashev transferred APL/VTCAN to a more modern Soviet micro-
computer Electronika-85, compatible with DEC Professional 380. On the APL/85
version the workspace was enlarged four times (64K for functions and 64K for
variables) and it becamepossible to use a 20M harddisk[17].
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In 1989 a decision was taken in the Soviet Union governmentalcircles to reorganize
four ministries dealing with computer development and production into one ministry
with a unified policy in the field of computer machinery: following IBM. Consequently
financing of projects based on computers compatible with HP and DEC products was
limited, and the interest in any software except that for IBM-compatible machinesfell
dramatically. The only Soviet APL-interpreter founditself in a difficult situation.
Thoughthere were a great numberof attemptsto realize the APL programmingsystem,
there were relatively few successful ones. At present there are practically only three
teams in the USSR thatare specifically engaged in developing applied programs in
APL. The principal direction of the Obninsk team’s work is developing teaching
programs for APL/VIDEO, statistical programs (in the Central Institute for Skill
Improvement), prototyping of algorithms and modeling system development for
nuclearreactor diagnosis (in the Institute for Physics and Power Engineering). The team
of scientists from the Computer Centre of the Academyof Sciences (Moscow), whichis
using APL*PLUS/PC, specializes in developing programs for simulating economic
processes, with wide application of graphics.
Atthe Central Research Economic Institute (Leningrad) and LI[AS (Leningrad), APL is
used as a practical tool for developing DSS and algorithm models of economic systems
andprocesses [18]. These models serve as a basis for the Institute’s work, providing the
leadership of the GOSPLAN ofRussia and the Planning Committee of Leningrad region
with results of the analysis and forecasts of economic development. The Leningrad
team of users has always had at its disposal powerful hardware and quite modern
software: CDC APL 2.0 and STSC APL*PLUS.
It has developed drivers that makeit possible to use Cyrillic in different APL versions,
as well as realizing full adaptation for application in the USSR of the STATGRAPHICS
statistical graphics system. The experience they have acquired enables the team,
together with the system for preliminary planning, to prepare for object construction
designed for commercial use on the Soviet Unionterritory [19].
Nowadays two APL systems are mainly used in the USSR: APL/VICAN and
APL*PLUS/PC. APL/VICAN versions are used on SM-4 series minicomputers (about
40 copiesof it have beeninstalled) and on different versions of DVK-3 microcomputers
(more than 100 copies have been distributed), Unlike the Soviet APL version, which is
rather difficult to copy, the APL*PLUS/PC system is copied and used uncontrollably.
At least 20 users of this popular APL version are knownto the author, half of whom
work in Leningrad. Besides these, two multiuser APL systems are being used on
mainframes: APL/VIDEO in Obninsk on an IBM/370 compatible and APL 2.0 on CDC
Cyber-172 in LIIASin Leningrad. One moresingle-user APL/MEI system is being used
in Moscow.
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A Breakthrough
The year 1990 will go downinto thehistory of the Soviet APL community as the year of
the breakthrough. That year two Soviet representatives read their papers at the annual
international APL90 conference in Copenhagenforthefirst time and joined SigAPL.
“The Russian Advance”, supported by Finnish and Dutch national APL associations,
wasreceived rather optimistically. The world APL community wasfaced all of sudden
by a strange APL user community, who managed to retain the APL-pioneers’
enthusiasm while working in isolation and in rather strained conditions. It was this
factor as well as the general interest towards the USSR that made ACM SigAPL support
the idea of holding the APL92 conference in Leningrad, USSR.
In Septemberthe Unionof the Soviet APL users was registered in Obninsk. ACM came
forward with aninitiative of establishing five free ACM Chapters (or Local SIGs) in the
USSR,with the view to organizing the Soviet SigAPL as well.
On October 11-12 the first international meeting on APL in the USSR - the Finnish-
Soviet seminar “APL and Application Software” - was held in Leningrad, which was a
big success. 50 Soviet APLers and 26 participants from Finland and Swedentookpart.
Atthe end of 1990 the first state company - InfoStroy - wasestablished in Leningrad,
whose aim is to develop and distribute APL-based application systems, and also to
supply APL systems for different computer classes. At the same time the Leningrad
APL Users Group was formed whichis contributing to APL developmentin the USSR
along with the Union of the Soviet APL-users.
Though APL can hardly be called a widespread programming language in the USSR,
the great way it has grownin this country during the last year with the help of the
international APL community gives us hope for success in the nearfuture.
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Object Oriented Programming and APL
by Zdenek V Jizba

It has been frequently suggested that software development lags behind the fast
advancing technology of hardware. The chief reason for such statements is the
difficulty in development of new, ever more complex applications. Oursoftware
tools oftenfail to take the fullest advantageofstate of the art in our hardware.
To be sure, a greatdealof effort is being placed on development of our software
tools. Improvements in programming languages, as well as new techniques in
programming are constantly being introduced. These often receive much
publicity. Examples of improvements in softwareefficiency, or breakthroughs in
problem solving include the following: “Structural programming” “Prolog and
Artificial Intelligence”, “Neural nets” and more recently “Object Oriented
Programming (OOP)”.
Object Oriented Programmingin particular, has been of considerable interest to
the APL community. This is attested by a number of published papers and by
proposed conference themes. Before we turn ourattention to OOP,it is useful to
refresh our memory aboutthe evolution of computer programming languages.
Most programming languages are invented by an individual or a group of
individuals, who have some concept of how one should communicate problem
solving to a computer. The commonly used nameforthis concept is “Paradigm”.
The table below is an incomplete list of distinct paradigms for a variety of
languages.

PARADIGM CHARACTERISTICS LANGUAGE
VonNeuman efficient translation Fortran, C
architecture to machine language
Compact array processing APL
notation

Object Oriented Class Hierarchy Smalltalk
Programming

Tree structures List processing Lisp
Predicate Logic Hornclause Prolog

109

 
 



VECTOR Vol.7 No.3
 

When a programming language becomes established it seldom remains
unchanged. As new demands demonstrate weaknesses,it begins to evolve. What
originally may have been a simple concept, becomes more complex as more
features are added to it. Compare, for example the first version of APL to the
mostrecentreleases of APL with nested arrays.
If there are those who feel that once a language has provenitself, it should
become cast in concrete, they should realise that this is the path to oblivion.Programming languages have been invented to solve specific classes of
problems. Today, many of these problems have been solved, as a visit to any PCsoftware store will demonstrate. The problems that have not yet been solved,and these are many, pose a great deal of challenge. We need the sharpestpossible tools for their solution. Perhaps the best way to improve ourtools is tocontinue evolving the power andproductivity of our programming languages.
Lookingat the table of paradigms, one should notethat each one tends to haveits strength in one particular domain of problem solving. VonNeuman languagesare good forefficient usage of existing hardware architectures. APL is good forcompact expression of solutions to mathematical and business problems.Smalltalk excels in the handling of graphical displays. Lisp and Prolog are strong
in problems dealing with logic.
A significant trend in recent times has been the merging of two or moreparadigms into a single language. A good example of this is C++, which is aVonNeuman type language, that has been enhanced by the addition of ObjectOriented Programming features. Even APL has not escaped this trend, as we
could note by studying Nial.
If there is a weakness to APL,it would beits lack of expressiveness to displaygraphical images. This shortcoming as well as the need to extend features thatease developmentof AI applications has prompted meto explore the potentialofObject Oriented Programming asa possible paradigm to augmentcurrent APL.
In this communication we will explore three questions. What is an ObjectOriented language? Can APL be used in an Object Oriented programming style?What wouldit take to make APL an Object Oriented Programming language?
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Whatis an Object Oriented Programming Language?
The concept of Object Oriented programming was developed by the creators of
Smalltalk. This paradigm is rooted on four fundamentalideas:*

1. Abstraction
2. Encapsulation (information hiding)
3. Inheritance
4. Polymorphism (operator overloading)

Wewill try to explain each of these concepts with simple examples. However,
these turn out to be only properties of a more fundamental concept, namely that
of an object. The abstract concept of an object cannot exist in a vacuum. Every
gbject must belong. Indeed the nameofthe item to which an object belongs is
called a class.
Thedefinition is circular. A class is also an object, and as such it must belong too.
This approach leads to whatis known as a “Class hierarchy”. At the highestlevel
of this hierarchy is the class knownas Object. (To complete the circularity of the
definition the class Object in Smalltalk belongs to a metaclass, but this principle
can be ignoredin elementary expositions.)

 

 

Howdoes one develop programs in Smalltalk? Every object, or a class (thereis a
distinction between these two concepts, which we will for the time being ignore),
can receive messages, and act upon them. Indeed messages are the ONLY means
of communication with objects. A message can bein the form of a request, or can
be a commandto do something.
Atthis pointit might be useful to pause in the abstract explanations, and to give
specific examples. In APL the following expression is simple and straight
forward:

  5 +2   

      

  

FOOTNOTE:Object Oriented
Programming has its own vocabulary of
technical words. Wewill use underlined We
text to emphasise these. Smalltalk, in turn
also uses special conventionsto describeits
components. Classes, for example are
expressed as proper names with upper
casefirst letter. As an example, object and
Objectare related butdistinct concepts.

have a dyadic primitive
function that takes a left and a right
argument. The function then
evaluates the expression producing
the result (7). In Smalltalk, this
same expression produces the same 
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result, but the interpretation is completely different:
5 + 2

object selector parameter
t message ]

The object (integer 5) receives the message to add twoto itself. The primitive
function + is called a method (or selector in this special case), which the object
called an integer understands, and knows how to process. Why is such a
distinctive point of view so important? Becauseit leadsto a totally alien (from
the point of view of APL) way of problem solving. Thisisillustrated by the next
two examples:

 

In APL the following expression is very similar to the first one:

§.2 + 3.4

Wehavethe sameprimitive function in a dyadic expression. In Smalltalk, we are
dealing with a different object, namely (real 5.2). The method has the same
symbol, but is evaluated in a different way. The property of assigning the same
symbol (name) to a methodin different contexts is called polymorphism. As a
Smalltalk user would putit, we are overloading the plus operator. (Overloading
is but one example of polymorphism). The next example is even morerevealing:

 

 

5> 2

In APL weare dealing with another dyadic function, but in Smalltalk things are
totally different. The object (integer) does not know how to evaluate >. The
reasonis that the symbol> is evaluated in exactly the same way for an integer as
for a real number. So why should there be two copies of a function that does the
samething to objects in different classes (integer and real)?

 

Thesolution in Smalltalk is to recognise that both integer and real are subclasses
of anotherclass called Number. Therefore when the object 5 sees the method >
andfails to recognise it, it seeks to find that method in its superclass namelyNumber. As it turns out, the class Numberalso fails to find this particular
method,It seems that there are classes other than numbers(e.g. date) for which
the > symbol has a meaning.

 
 

 

 

 

Notfinding the method > in class Number, Smalltalk goes to the next superclass
which is Magnitude, and discovers that this class knows how to proceed. This
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process of searching up the higher levels in the class hierarchy is called
inheritance,
We should not leave this brief and admittedly sketchy description of Object
Oriented paradigm without mentioning the other two attributes, namely
Abstraction and Encapsulation.
In principle, at the most fundamentallevel, Smalltalk could be defined by only
one class, namely that of an Object. But now if we want to solve arithmetic
problems, we must define those methods (addition multiplication ’...) that are
needed for this purpose. Since there are many types of problems wherethese
primitive functionsare not used,it does not make senseto define addition in the
class Object. What Smalltalk allowsis to define a newclass, a subclass of Object.

This subclass is to contain all of the methods that may be needed to solve the
problem. However, before doing that, it is importantto evaluate the possibility
of other similar problems that might not be of arithmetical nature, but which
may need some ofthe same primitive methods. This is the rationale for defining
Magnitude as a subclass of Object, Number as a subclass of Magnitude, and
Integer as subclass of Number. This feature of segregating an classifying objects
by common denominator methods (and sometimes even variables) is called
abstraction.
The attribute called encapsulation is a natural consequence of abstraction and the
usage of messages as the only means of communication. An gbject will respond
only to a valid message. That message may request access to either a function
(method)or data. Neither the method northe data (there may be exceptions but
this is not relevantfor this elementary discussion) is available outside the object.
This idea that functions as well as informationis strictly local to each object is
called encapsulation.
Earlier we treated objects (not to be confused with the class Object) and classes as
the same.This is not quite true. When a new class is defined, it contains a special
method,called the class method, that has the capability of generating specific
instances of thatclass called objects (there are also class variables). Each instance
is in some ways a copyoftheclass, in the sense that it can respond to messages,
store data and produceresults. Instances are like leaves on a tree. They exist, do
a useful function, and fall off when no longer needed. Leaves, unlike branches
(classes), however, cannot budinto new branches (subclasses).
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Can APL Be Used in an Object Oriented ProgrammingStyle?
The brief answeris: certainly. It is always possible to develop a workspace (or a
collection of workspaces) together with suitable files to simulate any particular
paradigm. However, some characteristics of Object Oriented Programming
might be more difficult to produce than others. Consider encapsulation: we
would have to be able to generate arrays that contain local functions and
variables. Clearly APL does not havesuchfacility.
Onthe other hand, by allowing functions and variables to be stored in files, and
by providing suitable cover functions(also to bestored in files) we can simulate
that kind of an effect. If this approach is inefficient, we could release the
requirement of encapsulation, by allowing class functions and variables to be
global. However,the price of that wouldbea restriction on other aspects of OOP
such as polymorphism. Consider the following example:

We define an APL (APL2 wouldbe better) function called PLUS. This
function behavesin every way the sameasthe primitive +:

5 PLUS 2
7

PLUS/2 3
§

'F' PLUS ‘1!
10

The last example shows that PLUS is overloaded in the sense that it also
evaluates hexadecimal character strings. But now, because PLUS is a global
function, and notlocal to the class hexadecimal, we are no longer ableto useit to
define addition of character strings in systemswith base other than 16.

 

With true encapsulation, we could generate objects (number systems) to
arbitrary base such that function PLUS would be evaluated correctly. Let ussketch briefly how true encapsulation might be implemented in APL. Toillustrate the approach, let us continue with the example of function PLUS. Letus assume that we desire to also work with octal notation. We will doit by
creating objects using only a currentversion of APL.
What would such numeric objects look like? Since objects must have
characteristics of functions as well as data, we have to decide whether to use
defined functions or arrays. For the numeric example, we will use defined
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functions, but later we will also show an example where a nested array can be
used moreefficiently. We start by defining the monadic function OCTAL:

OCTAL 8 10

Wewouldlike to use function PLUS to do addition in this number system:

(OCTAL 7) PLUS OCTAL 7 16

Since function PLUS is global, the result of OCTAL 7, the character ‘7’ would be
interpreted as hexadecimal ‘7’ which is the same as decimal 7. The answer we
would actually get is ‘E’ which is incorrect. In fact the symbol ‘E’ is not even
definedin the octal system.
The APL OOPsolutionis to create class Octal, and to transfer the expression as a
message to that class. (Note that function OCTAL is in caps, but class Octal is a
proper name).
So far so good, but how does one go about insuring that the correct class method
(APL function) will evaluate this expression? It is done undera special function
called a “driver”. A simple driver called G0 is illustrated below:

VoGG 3k
(1] a Driver for OOP expressions
C2] G+' '[3] ED
C4] EVAL E
Cs] +2v

This niladic function is an infinite loop that simulates an APL prompt. Whatever
is entered at the keyboard, becomes the character string (E) which is evaluated
by function EVAL. Theobjective of function EVALis threefold:

1. It has to determine the “domain ofexpertise” of expression EF.
2. It has to create the object capable of solving the problem.
3. It turns over expression to that object as a message.

Note that if EVAL merely executes F, function GO is “invisible” to valid APL
expressions. This means that as far as APL expressions go, GO does absolutely
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nothing, except use up extra computertime.(It would cause an error halt for any
System Commandsthough.)
Let us take a closer look at function EVAL:

VY EVAL &;D;DRIVER
C1] a Driver for evaluation of non-APL expressions
[2] D+GETCLASS E
C3] GETDRIVER D
Ca] DRIVER E

To see how this function works,consider the following, expression:

{OCTAL 7) PLUS OCTAL 8

Function GEPCLASS extractsfirst the tokens from that expression. (Here we use
the word “token” to mean any character strings not enclosed in quotes.) The
token PLUS is recognised as a function, but the token OCTAL is not identified.
With the help of a dictionary, EVAL determines that OCTAL is associated with
class Octal. This label is returned by GETCLASSto local variable D.
Next, function GETDRIVERloads into the workspace function DRIVER, a class
methodin class Octal (a polymorphic function). This driver containsin its header
the namesof ali methods as well as variables that are associated with that class.
DRIVERis then given the string EF for evaluation. The details of the algorithm in
DRIVER vary from class to class. Here we show onlya portion of the header that
is pertinentto the current problem:

VY DRIVER E£;...;O0CTAL;PLUS....
[4] a Driver for messages in class Octal
[...]

v

Function DRIVER first retrieves from componentfiles whatever methods will be
neededto solve the expression. Atthis point expression F becomesan executable
APL expression. On completion of its task, DRIVER, which is local to EVAL
disappears together with all associated methods and variables.
In practice, this example is much too simplistic. Our next expression may also
belong to the same class. It would make sense than to write the code in such a 
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way that a series of messages default to the same class (or instance of a class)
until a new “domain of expertise” is called for. The simplest way would be to
invoke function GO within DRIVER. This approach may be adequatefor specific
situations, but does not address the general problem.

 

Let us now look at another problem. In this next example, the OOP solution
involves dealing with arrays. Consider the property of inheritance and the
following nested arrays:

JOHN
'NAME' ‘John'
'CLASS' 'Relative'

‘ISA’ 'PERSON'

Person

'ISA' ‘Human’

Human

'HANDS' ‘two!

These arrays have been generated in a previous session when particular family
tree was stored under clagg Relatives. The arrays do notreside in the workspace,
but will be loaded (from appropriate componentfiles) in response to the message
described below by function DRIVER whichis specific to class Relatives.

 

To borrow terminology from thefield of Artificial Intelligence, these arrays are
called frames. The array called JOHN (an instance), has many rows and two
columns(only those pertinent to this example are shown). The array Person (a
class) shows only the row associated with class variable TSA, and the array
Human (another class) shows the row associated with class variable HANDS.
These arrays have been madeavailable through functions EVAL and DRIVER as

a result of examination of the
following expression:

 

 

FOOTNOTE:Since my work to date has
been done under APL*PLUS,the above
arrays wouldbe stored in Componentfiles JOHN HANDS
as segmentedstrings.    
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Theallocation of a proper domain of expertise may not be obviousin this case.
Function EVAL may handlethat with the following dialogue:

JOHN HANDS
What are ve talking about? Relatives
two

(Before solving the expression, the user is asked to specify the appropriate
domain ofexpertise. Entering ‘Relatives’ should be adequate.)

 
If John is an instance ofclass Relatives, we may find that the variable HANDS is
not defined in that class. However the label TSA points to possible inheritance in
class Person. The search for a response to message HANDS eventually will lead to
the contents of line ‘HANDS’ in class Human.
 

Thepractice of namingfirst the object, followed by the message is unwieldy and
too restrictive. With the power of APL, some additional parsing functions should
enable us to provide a more human-like communication:*

How many hands does JOHN have?
two

Clearly, the array Person is more complex. Since it defines a class, it should
contain additional information:

Person
‘CMETHOD' '...!
'CVARIABLE' '....."
'ISA' ‘Human’
‘FUNCTION '...'

CMETHOD,for example may specify an APL function to be invoked whenever an
instance of class Person is to be generated. (There may be more than one class
method, since Person may require responding to more than one type ofmessage.) CVARIABLE may specify one or more names(and possibly contents)

of class variables. Some of the class
FOOTNOTE:The attendees of my APL87_ Components such as ISA may also
tutorial on the subject of Expert Systems be transferred to each instance.
hadthe option to take home with them a These would be called instance
workspace and associated componentfiles methods and variables.
thatillustrated this expanded notion. (Instance_methods and yariables
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may also be defined within an existing instance). ISA in instance JOHN is an
example of a variable that points to a possible inheritance path. FUNCTION in
Person could contain list of local APL functions (methods) that will respond to
Inessagessent to instances of class Person.
There is no implication that the approachillustrated in these two examplesis the
only or even the best way to handle Object Oriented programming with APL.It
merely demonstratesthe feasibility of using APL in that way.
Although the workspace approach to Object Oriented Programming may seem
adequate, it is not. In a WINDOWSenvironment, such as that pioneered by
Smalltalk, it is possible to re-enter a suppressed object by a mere click on the
mouse. This would be roughly equivalent to being able to re-enter a defined
function, and to reuse previously generated local variables. This is clearly not
feasible with current versions of APL. The examples illustrated in this section
could be madere-entrant, but only at prohibitive costs in execution speed.

What Would it Take to Make APL Object Oriented?
Developing Object Oriented programmingstyle in APLis feasible, but requires
building a superstructure of defined functions in a workspace. It also may
require the generation of special component files to implement true
encapsulation. The natural nextstep is to ask,if it would be possible to enhance
APLsothat the Object Oriented approachis built into the language.
In this section, we will consider such a modification, but do it with the caveat
that it is not a proposal. Atthis stage, it is not clear whether the evolution of APL
should take such a radical direction. We shall call the new version of this
language APLOOP.
Since an object must have characteristics of both data and functions, it makes
sense to use the @ symbolto define it. To distinguish an object (or class) from a
defined functionor operator, let us use the square bracketin the header:

 

Y RESULT + [Human] MESSAGE
cad a Sample class Human
C2] THUMB+' opposable'

Vv

The headerdefines the usage of Humanin a simple way.It is not adequate for
applying the full range of Object Oriented programming as it stands, but is a
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good start for a discussion. So far Human lookslike a defined function. It is
monadic and producesa result. Let us see how it would work:

Human THUMB
opposable

Even though Humanlooks like a function, we already see somedifferences. The
right argument is a characterstring, but is not in quotes. In OOP terminology,
the right argumentis a message, This meansthat the right argument could be a
query or an assertion aboutthe object. In the above simplistic example, the right
argument merelycalls for the contents of variable THUMB. Is THUMBa local or a
global variable? Well it is neither. If we write:

ONC 'THUMBS'

Yet as we will see, THUMB must beavailable to objects outside the local domain
of Human. This property of making data or functions unavailable except through
messages is encapsulation. As indicated in the commentline, Human is not an
object but a class. The variable THUMBSis a class variable.
Suppose now that we desire to add more characteristics to the class Human. We
could doit by entering a newline:

[3] VISION + ‘stereoscopic’

But wait, what is the domain of expertise of this application? If we are dealing
with the subject of Natural History, should we not recognise that “stereoscopic
vision” is possessed byall primates?

Y RESULT + [Primate] MESSAGE
[1] a Sample class Primate
[2] VISION + ‘stereoscopic!

v

Certainly this is not only valid, but also a more general statement. We had to
create a new class called Primate. How can werelate class Human to class
Primate? Wecould doit by defining Humanasa subclass of Primate. This could
be donein the header for Human:
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Vv RESUL? + [Human] MESSAGE; [Primate]
C...J

v

In OOP terminology, Human inherits VISION from Primate. Furthermore,
Primate is a superclass of Human, and Humanis a subclass of Primate. The
structure tying the two classes together is class hierarchy. With this new
definition, the APLOOPinterpreter should work:

Human VISION
stereoscopic

Suppose now that we broaden the scope of discourse to cover individuals. To
describe people, anatomy aloneis inadequate. We are embeddedina civilisation
and therefore we need anotherclass hierarchy: 

VY RESULT + [INSTANCE + Culture] MESSAGE
C1] A Class Culture with instance objects
[2] FORM1

v

Culture belongs to yet another class hierarchy. It may have its own class
variables, or even class methods. FORM{ is an exampleof a class method.It is
encapsulated in Culture:

 

 

OWc +FORM1'

Before we can see what FORM1 does, we must explain the assignment in the
square brackets of the header. The class Culture is a prototype of instances. The
header merely describes the manner in which a new instance is to be generated.
Hereis how it would work:

american « Culture

[RELIGION .
{GOVERNMENT .

    

When Culture is invoked and assigned to “american”, a new instance of class
Culture will be generated, triggering the class method named FORM1. FORM1is
a defined APLOOPfunction that generates an gbject(instance of class) Window,
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and promptstheuserto fill out the form. Suppose that we enter “mixed” under
RELIGION, and “democracy” under GOVERNMENT.Then wecanenter:

american GOVERNMENT
democracy

Given this approach, how could one define function FORM1 so that it will be
available ONLY as a method in class Culture? One possible way would be to
allow the following header in the function definition:

9 FORM1; [Culture]
{...] v

To instantiate an individual, we need to associate two distinct class concepts:
anatomy andcivilisation. To implement this complex structure we require a
complex header:

Vv RESULT « (INSTANCE + Person [Culture]] MESSAGE; [Human]
C1) a Sample class Person

v

We could have expanded this definition by adding more lines. But in this
example, let us assume that we desire to describe each individual in a unique
way. Weare trying here to show thatto each instance it is possible to add any
numberof class variables (or class methods):

JGE « Person american

This expression instantiates JOE.

JOE PHONE « (222) 122 3333

Weassign an instance variable named PHONE to JOE. To access the PHONE
belonging to JOE, we enter:

JOE PHONE
(222) 122 3333

JOE VISION
stereoscopic
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The message VISION asks for the contents of variable VISION. The search
proceeds up the class hierarchy, and eventually finds it under Primate. (This
mightbedifficult to do in Smalltalk, since we are dealing with twodistinct paths
of search: Culture and Human. The concept that supports a solution is called
multiple inheritance. Smalltalk does not support multiple inheritance, but C++
does.

JOE VISION + right eye only

Note that the message, a character string, has no quotes. The variable VISION
now becomes an instance_variable. Since it is contained in the instance called
JOE, it will take precedence over any value that may exist in the hierarchical
chain:

JOE VISION
right eye only

This exploration of possible expansion of APL to include Object Oriented
characteristics could be extended with even more details. However, the purpose
here is merely to open a possible door for a sketchy view of what mightbe.It is
conceivable that the price for extending APLin this direction is too steep, when
compared to potential benefits. Whatever the future of programming, we who
love to use APL should not ignore such developments as OOP; on the contrary,
weshouldstrive to become more knowledgeable in them.
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers who already
know APL. It will contain items to interest people with differing degrees of
fluency in APL.
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Hackers’ Corner: Check that Disk!
by Adrian Smith

Oneofthe penalties of running your APL systems across a networkis that you
never quite know whatis happening at the other end of the wire. I could be
sitting quite happily in my planning system, having loaded up my data hours
ago ... meanwhile someone has pulled a plug on the Vax that I fondly imagine
holds my‘P:’ drive! If I don’t spot the situation until APL reports ‘DRIVE NOT
READY ERROR’, I need to do some fancy error recovery to give the user the
chance to save things temporarily on the PC hard disk.
A muchbetter way is to ask DOS to check outthe disk first, and thus to avoid
having to back out of my save routine halfway through:

VY ReCHECKADRIVE DRV;0ELX
[aj a Use INT 33H to verify drive status ...
[2] a Returns R[1]+1 or 65535 for a dead disk
[3] a else R(il+bytes per allocation unit
C4] a (e.g. 512 for floppy, 2048 for typical HD)
cs] a
Ce] a Other values of interest are: [2]l=disk size
C7) a (3]=bytes used
[ej a [4J=bytes free
[9] A
[10] DRV+'! ABCDEFGHIJKLMNOPQRSTUVWXYZ'1''pDRV
[14] OELX+'R+4471 0 +0!
[12] Re(4+ 13820 0 0 ,DRV)DINT 33 o +{(R[Ale “1 65535) tErr
(13) R(*/RO1 31), 0c/R04 3 43), (*/RO1 3),-/RU4 2]),*/3tR 0 70
[19] Brre:R+us1

v

CHECKADRIVE 'C'
2048 42366976 34584576 7782400

CHECKADRIVE 'k*
“1000

The other returned information could be quite usefultoo ... for example to check
that there is sufficient space on a floppy to hold thefile you are aboutto save.
Notealso the allocation size... it is quite pointless to set the APL*PLUS/PCfile
blocking to less than this; you are simply wasting time and saving nospaceatall.
Many networkdrives allocate in units as high as 16K, so all thosetinylittle files
are really taking 16K bytes at a time off someone’s Vax! Be warned!
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TECHNICAL
CORRESPONDENCE

From: Peter Branson 7th Nov 1990
A coupleoffinal remarks, please, on David Piper's reply in Vector 7.2.133 to my
letter of Vector 6.4.95.
Heis partly right about the reason the original workspace search function ran so
slowly; it was full of ‘each pepper’, but that was not the only reason. The author
of the original had tried to please everybody by looking for all occurrences ofthe
string in everything. By restricting this to functions and operators, and looking
for only the first occurrence on eachline, a further big saving was made.I find
that this suits my needs 99 per cent of the time, and I rarely need to use a fuller
version.
My second point takes us back again to the pornography, or otherwise, of
dynamic function fixing, and I certainly can’t agree with his use of the word
‘ridiculous’ here. However, I will agree that this technique can only safely be
used on very rare occasions, and J contend that mine was oneof these. A classic
case of the wrong way of doing this occurs in IBM’s ADRS2 code(particularly
ADRS2BG) where, in some places, functions are redefined dynamically to ‘fix’
otherwise undetectable bugs!!! (Have youevertried maintaining that code?)
David’s suggested alternativesare fine in their way, but don’t suit me. I don’t use
indirect copy for utilities because I do not wantall the utilities cluttering every
workspace I am working on; I have spent too much time in the past creating
differentlists and then forgetting to maintain them.
As regard packaging, I think this is the best way in the long term, especially for
central maintenance, and we will probably move this way when (if?) we get
sometimeto clean ouract upa bit.
In the meantimeI shall continue doing it my way, and I see that ] am not the
only one. Have a look at Tibor Horvath’s CYCLE function on page 2 of APLBUG
Newsletter, June 1990.
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Packaged Workspaces in APL2/370
From: Nicholas Small 3rd December 1990
At the recent meeting at which packaged workspaces were discussed, onequestion (or, rather, a pair of questions) that was given only fleeting
consideration was: are there objects that cannot or should not be packaged?
These questions cannot be answered withoutconsideration of how packagingis
to be done- if whole applications are packaged into single workspaces then the
answerto both questionsis, trivially, “no”. If, however, utility functions are to be
packaged separately, into a number of workspaces, then the answer is not so
obvious.
To ensure that it is possible to package utilities, one must organize one’s
packaged workspaces so that no function which requires the use of EXP when
invoked from a namescope different from its own is called from its own
namescope (when the use of EXP could result in an incorrect reference). The
reasonfor this restriction is that, so far as I am aware, there is no way in APL2 to
determine from within a function the name of a calling function and hence
whetheror not the calling function is in the current name scope (not that this
would be desirable, because of the complexity it would introduce); the
alternative of using QNS andpassing the identity of the calling name scopeto the
utility is hardly to be countenanced, as this would entail changes to the calling
function.
Turning nowto the desirability of packaging an object, I feel that any feature that
requires more than a simple application of EXP should militate against
packaging, because simplicity should be the order of the day. Consider, for
example, trying to package the function ISPEXEC, which is supplied by IBM to
provide access to ISPF Dialog Manager services (using AP317). Requests are
passedas characterstrings, so calls to TSPEXEC to browseoredit a file are not a
problem, but attempts to use VPUT or YGET,to transfer variables to or from the
ISPF variable pools are a different matter - AP317 will expect to find variables in
the namescope of ISPEXEC andwill return valuesby creating variables there. A
packaged ISPEXEC must detect that a VGET or VPUT request has been made
and determine appropriate use of EXP, by analysing the request. I think that this
is enough to indicate that ITSPEXEC provides an example of a function that
ought not to be packaged, because of the complexity of the changes that would
be necessary.
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Another topic of interest is that of utility functions and operators that need
extending for use within packaged workspaces, rather than just modification to
ensurethat they will refer properly to objects in a calling namescope.
A simple example of such a function is the following, which endeavours to
ensure that a variable is available, with an optional default value, and provides a
result indicating whencethe value came.

Y Z*DEFAULT pwFINDVAR NAME
C1] a Look for var NAME in current namescope; if not found, look in prev n/s
C2] a If still not found, assign value DEFAULT if provided (elise undefined).
C3] a Z is set according to the source of any value for the variable:
Ce] aA “4 - from prev n/s; 0 - undefined; 1 - from current n/s; 2 - default
ts) +(O#QWC NAME) /0,2+1
Ce] 2(O#EXP "DNC! NAME) /'+0,(Z+"1),0', NAME, '*EXPCNAME'
C7) +(0=0NC 'DEFAULT')/Z+0
[aj aNAME,'*DEFAULT’
C9} 242

This function is useful, for example, in a printutility for determining whether or
nota printer has been defined.

PostScript Support for APL under
Windows

From: George MacLeod 28 November 1990
There has beena lotof interest of late expressed in, Vector on the subject of APL
fonts and how to mix APL characters with other type faces in a word processing
environment. These have ranged from Adrian Smith’s elegant PostScript
solution, to Rex Swain’s technique for using the STSC APL*PLUS PC font in
Microsoft Word5. This latter is totally effective and very professionally
documented.
Weuse Word for Windowsfor Impetus documentation as this gives muchof the
benefit of a Desk Top Publishing package with a lot less hassle, and is in any
case, better suited to large documents. Word for Windows ‘is substantially
different to Word 5 in many waysincluding the fact that it lets Windows look
after fonts and printers. This meant that Rex Swain’s code did nothelp us.
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Microsoft pointed us at a company called Fontware Ltd whoare experts in these
matters and who built an APL font some years ago for one of their customers.
This font was built according to the customers specification and is mostly not
very good. We wereonly interested in a subset of 12 APL characters, 10 of these
were OK, and wehad theother two modified. Fontware then mapped these on
to key tops of our choosing.
The characters look very good when printed on a Laserjet. The screen font has, I
think, been produced by some automatic process from the printer font, and is
horrible. As the screen font is only for our internal usage, its quality is not a
problem.
In summary, if anybody needs an APL font in a Windows environment, then
Fontware have the rudiments of what is necessary and the knowledge to build
something muchbetter. I think all they need is a decent specification and a
paying customer.

George MacLeod,
Impetus Ltd, Greymantle House,
Hempstead Road, Bovingdon,
Herts HP3 0HF

Ed: See Vector 7.1, July 1990, pp 96-107 for Adrian Smith's PostScript solution, and
APL Quote Quad Vol 20, No. 3, March 1990, for Rex Swain’s Microsoft Word 5
solution.
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Mice do it on a Mat
or “How to makefriends and influence rodents”

by Ray Cannon
All you need to know to use a mouse from within APL on a PC with examples
using the STSC QIN? system function. This will work on any version of
APL*PLUS/PC,unlike (MOUSE, whichis only available on release-10,
Onan IBM (or compatible) PC with an attached mouse, special system software
called the mouse driver provides an interface between the application program
and the mouse hardware. The mousedriver can beinstalled (attached to DOS) at
the time the system is configured. Alternatively the mouse driver can beinstalled
in the form of a TSR (terminate and stay resident) program at runtime.In either
case, the driver should beinstalled before APL is invoked.
On the PC, system functions can be invoked from application software via
interrupts. All that needs to be said is the CPU chip can support up to 255
different interrupts, and the standard (Microsoft) mouse driveris controlled and
interrogated via interrupt number 51 (33hex). All parameters needed for this
exercise can (and must) be passed to and from the mouse driver via the PC's
registers.
So a method ofsetting the CPU’s registers and then executing interrupt 51 is
required to use the mouse. The (IWsystem function in STSC’s APL can provide
all the interfacing needed between APL and the mousedriver.
Using OINT is dead easy. (It took me less than 5 minutes to find out how,
without a manual, by trial and error!) It takes two arguments: the right hand
argumentis the interrupt number (51 for the mouse); the left hand argumentis a
list of register values. The result DIN? returns is a vector of the register values
after the interrupt.
Thefacilities provided by the mouse driver allow you to position the mouse, set
boundaries of mouse travel, read the mouseposition, count the numberof button
presses (andreleases), and show and hide the mouse. (Manyotherfacilities are
also provided, see Appendix 2 for thefulllist.)
Butfirst you need to initialise the mouse. (Note:initialising the mouse is not the
sameasinstalling the mousedriver.) Initialising the mouse determines whethera
mouseis attached, it resets the mouse driver (on reset, the mouse cursor is
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hidden and placedin the centre of the screen), and returns the numberof buttonson the mouse.It maybeinitialised from APL by executing:

0 DIN? 51

The first element of the result should contain ~1 and the second element thenumberof buttons on the mouse(2 or 3). All other elements will be zero.
The equivalent assembler code would be:

MOV AX,O ; Put function 0 request in the AK register
INT 33H ; Call mouse interrupt 51 (33 hex)

If successful, the driver will return -1 in the AX register and the ‘number ofbuttons on the mouse in the BX register. The other registers should not be
affected.
Next, to show the mousecursorexecute the code:

1 DIN? 51

And in assembler:
MOV AX,1 ; Put function 1 request in the AK register
INT 33H ; call interrupt 51 (33 hex)

To hide the mouse cursor (useful whenscrolling text or between screens):

2 DIN? 51

Andin assembler:
MOV AX,2 ; Put function 2 request in the AX registerINT 33H ; call interrupt 51 (33 hex)

Nowto get the current mouse position and buttonstatus.
To the mouse, the screen is 640 pixels wide by 200 pixels deep. So all x
coordinates are in the range 0-639 andall y coordinates 0-199.
Note ....... these ranges apply to screen modes 0 to 16. Some newer high

resolution modesreturn the actual screen pixel numbers. For
example, VGA mode 18 returns0-639 and 0-479.
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3 QIN? 51

The x coordinate will be returned in the 3rd element of the result, the y
coordinate in the 4th element. The current button status is returned in the 2nd
element.
The meaning of the button statusvalueis as follows:

no buttons pressedleft button pressed
right button pressedleft andright buttons pressed
centre button pressedleft and centre pressedright and centre pressed
Tet right and centre pressed!N

A
U
P
W
N
H
S

Andin assembler:
MOV AX,3 ; Put function 3 request in the AX register
INT 33H j; call interrupt 51 (33 hex)

BX contains the button status, CX the x coordinate and DXthe y coordinate.
If you want to set the mouse position to xiy, set the 3rd element to the x
coordinate, and the 4th elementto the y coordinate viz:

4 0 x y GIN? 51
Andin assembler:

MOV AX,4 ; Put function 4 request in the AX register
MOV CX,x ; put x position in the CX register
MOV DX,y ? put y position in the DX register
INT 33H ; call interrupt 51 (33 hex)

To get the button press information...

5 0 OLNT 51 a Left button
5 1 QIN? Si a Right button
5 2 GINT $1 a Centre button

Thesecalls will return four values, the status of the requested button (see above),
the count of the number of button presses (reset to zero on eachcall), the x
coordinate at the last button press, and the y coordinate in the 4th element.
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So in assemblerforthe left button only:
MOV AX,5 ; Put function 5 request in the AX register
MOV BX,O ; left button request 0, right 1, centre 2
INT 33H 7; call interrupt 51 (33 hex)

On return the AX contains the button status, BX the count of the number of
presses, CX the x coordinate and DX the y coordinate.
Forthe buttonrelease information use function call 6 e.g. Left button:

6 0 QIN? 51

To set the mouse movement limits use functions 7 (x coordinate) and 8 (y
coordinate). This function is useful to “trap” the mouse within a window on the
screen by “boxing” it in. (Hence the expression “window-box”oris it a “box-
window”?):

7 0 xmin xmax QINT 51
8 0 ymin ymax DINT 51

Andin assembler:
MOV AZ,7 # Put function 7(@}) request in the AX register
MOV CX,xmin ; set x(y) limit minimum
MOV DK,xmax set x(y) limit maximum
INT 33H } call interrupt 52

Lastly, did you know thatthe international unit of mouse movementis called a
“Mickey”, one mickey being aboutV9) inch!
This should be all you need to knowto build a simple mousetrap!
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Appendix 1: Function Listings
V MSASINIT CU;RC

[1] a Initialize mouse ... sets global Amouse+1 if OK ... else 0
[2] a CU is the cursor type ... O=mouse block; ishardware cursor
C3) RC+O OINT 51 © Amouse+O0zit+RC o +Amouseso
C4] +CU40 o RC+ 10 1 OINT 51

v

Vv MSASSHOW;R VY MSAHIDE;R
{1] a Show mouse cursor (11 a Hide mouse cursor
(2) +Amouse+0 o Rei GINT 51 [2] +amouse+0 © R+2 GINT 51

v v

V R+MSAQCU; RC; XY VY MSACU POS;XY;RC
C1] a Query row/col for cursor [1] 9a Place mouse at rov,col
£2] R+ 0 0 0 +Amouse+d (2) >Amouse+0
[33 Re+3 DINT 51 C3] XY+8x$2+, POS
C4] XY*RC{3 4] Ca] RC+(4,0,XY)OINT 54
csj R+plO.125xXY v

v

V R+MSSQ BIN; RC; XY;C?
{1] a Query number of presses and row/col for button <btn>
(2) on Br¥+o ... left; BIN«1 ... right; BIN+2 ... both together
3] R+3p0 © +Amouse+d
C4) RC+(S,BIN)OINT 51
C5) CT+RCC2] 9 XY+RCO3 4)€6] RCT, $L0.125xXY

v
VY R+MSAQR BIN; RCO XY;CT

[1] a Query number of releases and cursor row/col for <btn>
C2] «a BIN+0 ... left; BIN*«1 ... right; BIN+2 ... both together
C3) R+3p0 9 +Amousei0
c4y RC+(6,BIN)QINT 51
[sj CT+RC(2) o X¥+RCO3 4)
(63 R+OT,$L0.125*XY

v

VY MSAWIN POS;XY;RC;,SIZE
[1] a Set Mouse Window .... as per QWIN l.e. offset,size
[2] +Amouse+0
[33 POS+4+, POS
C4) XY*Bx$2+POS © SIZE+8x$24+P0S
[sj RC+(7,0,XY(1) ,XY(1)+SIZE[1)] \OINT 51
[ej RC+(8,0,XY[2],XY£2]+SIZE(2])OINT 51
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Appendix 2
Summary ofall known(to me) mouseinterrupts (in HEX):

00 Initialize mouse01 Show mousecursor
02 Hide mouse cursor03 Get mouseposition
04 Set mouse position05 Get “button press” information
06 Get “button release” information
07 Set mouse X limits
08 Set mouse limits09 Set graphics cursor shape
OA Set text cursor type
0B Read motion counters0C Set user defined event handlerOD Start light pen emulationQE Stop light pen emulationOF Set mickey-to-pixel ratio
10 Conditional cursoroff (a “mouse hole” on the screen)
13 Set double speed threshold

No, I don’t know what happened to 11 and 1214 Swapuserevent handlers
15 Get “save state” storagesize
16 Save mousedriver state17 Restore mousedriver state18 Set alternate mouse user handler19 Getuseralternate interrupt vector1A Set mousesensitivity1B Get mousesensitivity
1C Set interrupt rate1D Set CRT page number1E Get CRT page number1F Disable mousedriver(the mind boggles!)20 Enable mouse driver
21 Software reset22 Set message language23 Get message language24 Interrogate mouse “We have ways to make you squeak”)
2A Life, the universe and everything.

Reference
DOS Programmer’s Reference, 2nd edition. Terry Dettmann. QUE.
ISBN 0-88022-458-4
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Problems for APL Buffs (IID)
by Zdenek V Jizba

The newsletter of our Southern California SIGAPL organisation is a one page
sheet announcing the place and time of the next meeting. Since there is usually
some spaceleft, we try to include some APL puzzle or problem for our members
to solve,
For the October 1990 meeting, I found an interesting reference [1, p.97] to a
method that the ancient Greeks used to find an approximation to the square root
of 2. They generateda table, or ladder as they calledit.

N
B

“
O
N
U
N
E

FR
“
B
e
N
O
R

Therule givenfor finding each new rowis as follows. For the first column, add
the numbers from the previous row. For the second column, add the number
from thefirst column to the previous number from thefirst column.
Theratio of the second column to thefirst column convergesto the square root of
two. This follows from therelation:

7 17 Y1*2)-2e4 2 5 12 2942
“A

(1 3
21744

which canbeeasily proven as shownin the APPENDIX.
An APL function was defined to generate this ladder. The function uses the
recursion rule stated above to generate the Nx2 array. Our SIGAPL members
were asked to find another APL function that would produce the sameresult
moreefficiently. It was suggested to look for an APL function that would not be
recursive.
In the debate that ensued, someincluding myself, thought that a non-recursive
algorithm might be difficult to find. Others including Roy Sykes felt that there
must be a "closed" form. As an argumenthe pointed out that Jim Brown (etal) in
his textbook on APL2[2, p.321] shows a simple formula for the Nth term of the
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Fibonacci progression. This might have been the endof the discussion, since no
one had any other comment.
About ten days before the November meeting, Roy whois our president, called
meto askif I could take his place since he was not going to be able to makeit.
Myassigned task was to find a speaker, or to come up with a subject for
discussion. He thought that perhaps I could come up with new information
aboutthe Greekladder.
Notbeing able to find a substitute speaker on such a shortnotice, I decided to
tackle the ladder problem. Right away, with some algebraic manipulation (see
the APPENDIX),it can be shownthat each of the two columnscan be evaluated
separately. Indeed, the formula is the same. If we call the array LADDER, we
have:

LADDER(IN+1; 1 +LADDER{N-1;]+2*LADDER(HN;]
Armed with this information, one can easily define a general APL function called
PROGRESSION:

VU+V PROGRESSION W;I
(1) a Calculate ladder with factor V1}, V[2] columns
[2] a and seed vector W
C3] I«1
ca] Ui, [O.5),V
C5] Lo:+(VC2]<I+I+1)/0
C6] ued, CA] UCI-1;14+4C1) «0(73]
[73 >L0

v

The express 2 5 PROGRESSION 2 3 reproduces the Greek ladder. When the
arguments to this function are 1,4 and 1,the result is the Fibonacci progression
of N terms:

,i 10 PROGRESSION
11414235 8 13 21 34 55

Thereference given by Roy also can be used to produce function FIB:
VU+FIB N3A;B3C

[1] a Generate N terms of the Fibonacci series
C2] C+1~-At0,5x1+5"0.5[3] B+S*"0.5
ca] U+Bx (x\NpA)~*\Npe

v
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Even though the values of A, 8 and € areirrational, function FIB generates a
vector of integers:

FIB 10
4142435 8 13 24 34 55

Where can we go from here? Wecanlook at the ratio of two consecutive terms.
Thatratio converges, andfor the Fibonacci series we have:

“14t+2+/,1 50 PROGRESSION 1
0,6180339887

This number can be written as (~1+5*0.5)+2. Why stop just here? We can
also evaluate:

“ite/,2 50 PROGRESSION 2
0.61424395624

And this number can be written as ~1+2+0.5. With this as a clue it does not
take much effort to find a closed solution to the Greek ladder problem:

VU+LADDER N;A;B;C
(1] a Generate N rows of the Greek ladder
[2] C+2-A+0.5%2+8%0.5
[3] Br8*"0.5
C4] U*Bx(x\NpA)-*x\No
[5] U«U,[1.171,24/0

v
We do not have to stop here. Before we can proceed, however, we should note
the following: the constants A and C in LADDER are the roots of a quadratic
polynomial. (This was pointed out by Harry Bertucelli at the November
meeting.)
Also note that the difference between a column of (¥ R) PROGRESSION W
and (N R} PROGRESSION WN is (0,-14+,(N R) PROGRESSION
N)e.x(W-N).
This can be seen best with:

(2 5 PROGRESSION 2 2 2)-2 5 PROGRESSION 13

Wecantherefore write a general ladder function:
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VU+CN GLADDER W;A;B;C;D
[1] a Generate N[2] rows of ladder with multiplier N[1]
{2] a and seed W
£3] D<eu+N[1] +2
c4] C+NC1]~A+0.5*N[1]+D*0.5
C5) B+De0.5
c6] U+Bx( x\N[2} pA) -*\NC23 06C7] U+(&($NC2] pW) pU)+( 140, 0) 0. xW-N( 1)

The property of the Greek ladder that can be usedto estimate the square root of 1
can be written as the following APL expression:

((2 10 GLADDER 3)*2)-2x(2 10 GLADDER 2)*2
“2472 2 724 14 714

This is not generally true for arbitrary pairs of seeds. With some experimentation
we foundthe following expressions:

((41 10 GLADDER 3)*2)~-5x(1 10 GLADDER 1)42
“Ho “4 4 “4H 4 “HE 4 “HE

((3 10 GLADDER &)*2)-13x(3 10 GLADDER 2}«2
“12 12 712 12 712 12 “12 12 “12 12

One can also generalise the Fibonacci progression as an array that can be
generated with function GENFIB:

VU+ROWS GENFIB COLS;I;S
[1} a» Generalised Fibonacci array
[23 Iei[3] U+1,[0.5)S+1COLS
C4] L0:+(ROWSsI+I+1)/0
[5]  +U, C1] UCT-1;)+5xUfT;)
Cé] +L0

v

There is more butthatis for you, the APL buffs to discover.
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Consider the following problems:
1. The expression

“ait,((1 50 GLADDER 3)*2)+(41 50 GLADDER 1)*2
generates the factor 5. Write and APL function that will generate the vector of
integers (F N M K) such that
((F P GLADDER N)*2)~-Kx(F P GLADDER M)x2)
produces Sx™ 1.* 1 P. What would be the argument(s) to such a function?

2. The expression ,R P GLADDER R generates a progression of real numbers
when & is not an integer (R>0).
Can you define a non-recursive function thatwill accept real R (R>0)?
Will the resulting progression contain complex numbers?

3. In general, the expression
X<71t+(((F,50) GLADDER N)*2}+((F,50) GLADDER M)*2
does not produce aninteger, and the vector
((F P GLADDER N)*2)-Xx(F P GLADDER M)*2
does notproduce a vectorof the form Yx™ 1» P.Is X irrational?

References
[1] The world ofMathematics. James R NewmanEditor; Simon and Schuster, New

York 1956
[2] APL2 At a Glance. James A Brown, Sandra Pakin and RaymondP.Polivka;

Prentice Hall, New Jersey 1988
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Appendix
The originalrule for building the Greek ladder can be expressed by the following
relations:

[1] f(N) + £(N-1) + gQy-1)[2] g(N) + £(N) + £(N-2)
where f(N)is the value in the Nth rowfirst column, and g(N)is the value in the
Nth row second column. Replacing g(N-1) in [1] with [2] we get:

£(N) + £0N-1) + (£N-1) + £(N-2)}
[3] f(s) + £(N-2) + 2f£(N-1)

To evaluate g(N) in termsof g(N-i), wefirst substitute [1] in both termsof[2]
g(N) « {£(N-1) + g(N-2)} + £(N-1)

+ £(N-1) + g(N-1) + (£(N-2) + g(N-2)]}

but since f(N-1) + f(N-2) = g(N-1), we get
[4} gQN) + g(N-2) + 2g(N-1)

The property that makesthe ladder useful in estimating square root of twoalso
follows from [1] and [2]. Replacing f(N) in [2]

15] g{N) + g(N-1) + 2£(N-1)

Replacing [2] and [5] in g2QN+1)- 2f2(N+1)
igi) + 2£00}? - 2{g(s) - £(N)}?

and after simplification weget the recursion
gt(N+1) - 2f% (N41) = -fg?(N) - 2t7(N)}

Andsince
g7(1) - 2£2(1) = 1 - 2x1 = -1

we can see that
g?(N) - 2£7¢N) = (72)7
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APL Statistics Lerey
The ASLProject, sponsored bythe British APL Association,
and directed/supported by leading British Academic
statisticians, announces the launch of three major volumes:

1. Elementary Statistics
2. Graphics
3. Regression and Generalized Linear Models

.» available for most of the popular APLinterpreters. Come and learn more
at the Association meeting on Friday 22nd Marchat the IEE.
Talks and demonstrations of ASLwill be given, and you will be ableto try

ASLfor yourself, and to talk to membersof the ASL team.

 

 

 
MicroAPLfor...
Consultancy and Training
MicroAPLhas 10 years’ experience with small-computer APL systems -
stand alone, networked or multi-user - and using all the major versions of APL.
Weprovide a full range of consultancy services including feasibility studies,
project management, programming, documentation and support services.
Onurprogrammingskills coverall areas of APL and systems programming.
MicroAPLalso offer a comprehensive range of APL training courses.
For more details, contact David Eastwood at:

CILICI[JCClCI SouthBankeTechnopark
LiMi{c}iR}[ol_] 90 London RoadDOarIOo NNSEHIOOOLOU
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Index to Advertisers

APLStatistics Library 142
APLPeople(half) 74
Cocking and Drury 60
Dyadic Systems Ltd 49
MicroAPL(2xhalf) 74,142
APLBooklist (Renaissance Data Systems) 32

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 besent to Vector Production, ¢/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
Membership ofthe British APL Association is open to anyone interested in APL.
The membership year runs from 1st Mayto 30th April.

Name:
 Address Line 1:
 Address Line 2:

AddressLine 3: 
 Post or zip code:
 Country:
 Telephone Number:
 

Membership category (pleasetick box): ............ 90/91
UKprivate membership ..... 2.002.000. 0c e eee ee £10
Overseas private membership .................. » £18
Airmail supplement (not needed for Europe) .......... £8
Corporate membership .. 02.2.0... 00 e eee £85
Corporate membership overseas ................4-£140
Sustaining membership... 0.0.2... eee £360
Non-voting student membership (UK only) ........... £5 OO

OO
O0
0O

Forstudentapplicants:
Nameof course:
 Supervisor:
 Signature of supervisor:

If you would like to pay bycreditcard...
Card no (Access/Visa):
 

Signature (and Expiry date)
 

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.Please send the completed form to:

BAA Administration,
Alison Chatterton, 9 Oak Grove,
HERTFORD SGi3 8AT
England
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The British APL Association

‘The British APL Association is a Specialist Groupofthe British ComputerSociety.It is administered by a Committeeof officers who are elected by a postal ballot of Association members priorto the Annual General Meeting. Workinggroups are also established in arcas such as activity planning and journal production. Offers of assistance andinvolvementwith any Association matters are welcomed and shouldbe addressed in the first instance to the Secretary.
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Jonathan Barman, Hill Top House,048839-575 East Garston,NEWBURY,Berks RG167HD
DrPeter Branson Electronic Data Systems, Stockley Park,081-848-8989 UXBRIDGE, Middx UBI1 1BQ
DrAlan Sykes European Business Management School0792-295296 Swansea University,Singleton Patk, SWANSEA SA2 8PP
Jonathan Martin ($499)British Airways,081-562 5697 PO Box 10, Heathtow Airport,HOUNSLOW,Middlesex TW6 2JA
David Eastwood MicroAPL Ltd071-922 8866 South Bank Technopark,90 London Road, LONDONSE16LN
Jill Moss APLPeople Ltd, The Old Malthouse0225-462602 ClarenceSt, BATH, Avon BA1 SNS
Jobn Searle 13A MountArarat Road,081-948 6737 RICHMOND,Surrey TW10 6PQ
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