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Contributions

All contributions to VECTOR maybesentto the Editor at the address on the inside back cover. Letters andarticles
are welcome on anytopic ofinterest to the APL community, These do notneedto be limited to APL themes, nor must
they 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 be
considered for publication as a personal statementby the author.
Please supply as much material as possible in machine-readable form, ideally on an IBM PC compatible (DSDD)
diskette. APL code should be kept separate from the text, and can be accepted as camera-ready copy, or as
APL*PLUS/PC workspacesor IBM .AIOfiles,
Except where indicated,items in VECTOR maybefreely reprinted with appropriate acknowledgement. Please inform
the editor of your intention to re-use material from VECTOR,

Membership Rates 1988-89
Category Fee Vectors Passes
Non-voting Student £5 1 1
UK Private 210 1 1
Overseas Private £18 1 1
(Supplement for Airmail) £8
UK Corporate Membership £85 10 5
Overseas Corporate £140 10
Sustaining £360 50 5

The membership year runs from 1st May to 30th April. Applications for membership should be madeto the Treasurer
on the form onthe inside back page of VECTOR.Passes are required for entry to some association events, and for
voting at the Annual General Meeting. Applications for student membership will be accepted on a recommendation
from the course supervisor. Overseas membership rates cover VECTORsurface mail, and may be paid in sterling, or
by Visa or Mastercardat the prevailing exchangerate.

Corporate membership is offered to organisations where APLis in professional use. Corporate members receive 10
copies of VECTOR,andare offered group attendanceat association meetings. A contact person mustbe identified for
ail communications,
Sustaining membership is offered to companies trading in APL products; this is seen as a method of promoting the
growth of APLinterest and activity. As well as receiving public acknowledgementfortheir sponsorship, sustaining
members receive bulk copies of VECTOR,andare offered newslistings in each issue.

Advertising

Advertisements in VECTOR should be submitted in typeset camera-ready AS portrait format with a 20mm blank
border.Illustrations should be black-and-white photographsorline drawings. Rates are £250 per full page, £100 for
half-pageorless (subject to layout constraints).
Deadlines for bookings and copy are given under the Quick-reference Diary
Advertisements should be booked with, and sent to, Cathy Dargue, whose address is given with the Index to
Advertisers,  
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APLon the widest range of micros
PCs
MultiAPL - APL.68000 under PCDOS
Sample configurations:

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

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

STSC’s APL*PLUS £425
STSC’s APL*PLUS II PC £1395
Single user micros

APL.68000 for the Apple Macintosh £86.91
APL.68000 for the Apple Macintosh TI £260.82
APL.68000 for the Atari ST £86.91
APL.68000 for the Commodore Amiga £86.91

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

Multi-User systems
APL.68000 runs underthe following operating systems:

Unix, CP/M68K, Wicat MCS, Mirage
on computers whichinclude:

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

All prices quoted exclude VAT

MicroAPLLtd.
South Bank Technopark
LONDON,SE1 6LN
Telephone:01 922 8866
Access and Barclaycard
Orders accepted
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Editorial: OOPS and WIMPSand the Way Ahead
by Adrian Smith

Interviewer: Whatother projects did you work on at MIT?
Bricklin: I did a wide variety of things. I was a memberof the team
implementing APL, and by 1973 I was runningthe project that implemented
APL, I was also involvedin the LISP project.

In case you don't know, Dan went onto create VisiCalc, and thus to revolutionise the
relationship between the business community and the computer. (The above quote is
taken from a whole series of interviews in "Programmers at Work", published by
Microsoft Press.)
Of course Dan was heavily constrained by the Apple-II, a machine with just 16K of
memory and the (very occasional) floppy disk. In the circumstances he did a pretty
incredible job, but he had to cut away manyof the most powerful APL ideas inpetaters,
function definition) outof his design. .
So .... APL begat VisiCalc, and VisiCale
begat Lotus-123, and Lotus-123 begat
Quattro and Excel; and great is the
profusion thereof. These days you can run
Excel on a 16M Mac-II with fabulous
windowsand wonderfulgraphicsand.... you
still can't do anything other than plus-
reduction! All those cloners and copiers and
extenders of VisiCale completely missed the
point! Instead of taking the chance to add in
genuine vector arithmetic (in spite of
appearances Lotus-123 is an essentially
scalar environment)theylet the marketing
men take over and concentrated all their
effort on flashing up the tiny subset of APL
that Dan had managed to squeeze into his

 
: Adrian Smithtiny Apple-II. (by Richard Smith)
Let me make a suggestion. At APL-ication we got excited about three things: WIMPs,
OOPs and SQL. Weall of us agreed that APL is a wonderful tool for writing user-
interfaces, that it would extendeasily to take in object-oriented programming,thatit fits
naturally around the concepts and data-structures of SQL.It is also one of the very few
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languages that can already handle concurrent programming (shared variables), and that
will readily pipeline for vector processing.
Do you think there just might be a market for an OS/2 product with all the hooks into
Presentation Manager, support for object-oriented programming,built-in access to SQL
data, straightforward tools for concurrent programming,....?

Vol.5 No.2

I suggest wecall this new language Ken,after its author. Whatdo you think?
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Datesfor future issues of VECTOR
Vol.5 Vol.5
No.3 No.4

Copy date 1st Jan 89 1st March 89
Ad booking 12th Jan 89 10th March 89
Ad Copy 28rd Jan 89 25th March 89
Distribution January 89 April 89

Vol.6
No.1

1st June 89
12th June 89
25th June 89

July 89  
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Quick Reference Diary
by Jonathan Martin

At the Annual General Meeting in April, I asked for and received a number of
suggestions to group together into a series of meetings. The following maps thetopics to
future BAPLA meeting dates:

Date Venue Event

18 November London APL & the Outside World
Oneof the most exciting developments in the APL worldis the fusion between
APL and modern techniques such as Parallel Processing, Relational Databases,
Expert Systemsete...

13 January 1989 London Applications in APL
The standard format for APL meetings, four speakers relating their experiences
in implementing various APL applications.

17 February London APL - The Next 5 Years
Representatives from the major APL suppliersto tell the world what they are working on
now and whatthey expectto be doinginthe future.
17 March London Meeting (to be announced)

21 April London Annual General Meeting
Find out how your vote
influenced the structure of
next years committee.

All British APL Association meetings are to be held at the Royal Over-Seas League, Park
Place, near Green Park Tube station. Meetings begin at 2.00pm and close at 5.30pm.



APL CONSULTANTS
LONDON & READING
 Account Managers (6 yearst+) to 25K

) to 21K
Consultants (2-4 years) to 17K

) to 13K

 Senior Consultants (4-6 years
 

 Junior Consultants (1-2 years
 

Are your APLskills and potential being recognised
and rewarded?
Cocking & Drury consultants have been implementingsuccessful decision support applications for 10
ears, with clients who appreciate the productivity
enefits of APL.

In our professional team youwill experience a
range of APL environments - APL*Plus, VSAPL, APL2
and Unix, on both mainframes and micros. You will
also be developing systems which,increasingly,
needtointerface with non-APLInformation Centre
products.
Of course as the leading APL consultancy,in arapidly expanding market, we offer a rewarding
careerwithfirst class benefits - profit sharing,
free health insurance, and a non‘contributory
pension.

For further detoils call Ralph Wilson on 0734 588835
COCKING&DRURYLTD.
155 Friar Street, Reading, RG1 JHE   
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General Correspondence

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

APL Conference on CIX

From: Craig Lomas 28th October 1988
Like most APLers, I have felt the need to spread the word about APL (sometimes with a
missionary-like zeal!!). In the past this was not easy becase of a numberofdifficulties,
particularly with the APL font. However with the common availability of IBM PC's and
compatibles with soft font capability, this is no longer a problem. Nowis the timeifatall
that APL can be broughtto a wider audience.
To this end I have just started an APL conference on CIX. CIX,or rather the Compulink
Information Exchange is the largest computer based conference system in the UK.It
currently offers over 200 active conferences on a diverse range of subjects. CIX is quite
easyto use, andis available throughout the UK.
linvite the APL community to take an active part in this conference, to help spread the
word about APL and to facilitate the exchangeofideas amoung APLers
CIX can be joined by simply dialling (01) 399-5252 with a V21/V22/V23 modem and then
enrolling on-line. For those outside the London area CIX can be contacted via yourlocal
Mercury X25 node, you do not have to have a Mercury account.
Ican be contacted on (01) 702-0401, or send messagesto 'CJL' on CIX

Yours sincerely

Craig Lomas
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I-APL and the APL Keyboard

From: Anthony Camacho (a reply to FH D van Batenburg VECTOR 5.1 p14) duly 1988
The default I-APL keyboard is very different from any other APL keyboard. How could
the project have been so stupid and arrogant as to confuse an already poorsituation by
introducing yet another non-standard keyboard? Here is an explanation of how the
decision came about and permission to anyone who cares enough and has theskill to
implement an I-APL with any keyboardthey like. After the introduction, the three parts
deal with the aim to please the new APL user, some technical considerations and the
advantageofhaving a standard default keyboard.

Introduction: Microcomputer Keyboards
There is no such thing as a standard keyboard. A program designed to run on many types
of microcomputer will not be able to hold every character in the same place on every
keyboard. Most microcomputers have a way to enter the 7-bit ASCII setof codes; this
contains 32 control codes, space, 94 printable characters and the delete character. Many
of these can display the ANSI characters, but in other countries there are often accented
and special characters which occupy the positions of someof the less used characters in
the ANSI set.

The Wasted Scholarship
In 1986theproject listed all the knownallocations of keys and codes to APL characters,
There are quite a few, even if those using EBCDIC are ignored. Most computer
manufacturers have implemented APL and soughta wayto allow it to be used from their
common ASCII terminals. I-APL collected the lists of keywords, abbreviations or
transliterations for VAX, Prime, Data General, Burroughs and ICL as well as variations
in the quad-AV between mostof the well known microcomputer APLs - APL/PC, Sharp
APL, APL*PLUS/PC,PortaAPL, MicroAPL, VIZ::APL, TisAPL, APL90,
All these painstakinglists were ignored when werealised that the nubof the matter was
whether we wished to please people who already use APL or those who haven't yet tried
it. Those manufacturers were trying to makeit possible for people with a requirement for
APL to buy and use their machinery, not to encouragethe use of a notation which can be
executed on a computer. I-APL is not trying to sell computers. More relevant to LAPLs
needs was Llewellyn Jones' APL-pip; an ASCII transliteration of APLto allow it to be
transmitted and published through ASCII channels while preserving enoughof the look
of traditional APLto allow an APLer to read and understandit.  
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1-APLAimsto Attract New People to APL
New users ofAPL who know a keyboard will prefer to have as many keys as possible in
their familiar places. Established APLers may prefer somethingsimilar to the golfball
typewriter on which APL wasfirst printed or to their current implementation.
Unless a compromise can be found whichsuits both old and new users I-APL would prefer
to please the new users, After all, most established APLers will have no need to useI-
APL;they are already equipped with an APL. Not one of them is going to give up APL as
a result of -APL's choice.

The Idea of a Union Keyboard
A key should cause the display of the character marked on it wherever thatis possible.
There does not seem to be any adequate reason for moving the characters which are the
same in ASCII and APL from one place on the keyboard to another. To do so would
merely make APL harder to use without any benefit to the learner. This is one of the
principles of the union keyboard - that similar symbols should stay on the familiar keys -
and I-APL has adopted it. There are minor differences: the APL star hasfive points, the
ASCII one sometimeshassix,the stile is unbroken, whereas the ASCIIvertical bar has a
short gap in it, and the symbol for AND has longer legs than the circumflex but these will
not cause anyonedifficulties in finding the corresponding keys. So the 22 ANSI symbols
correspond to their APL look-alikes. This policy will also reduce the number of keys
which need extra markings suchas key stickers.

Fitting the APL Symbols into the ASCII/ANSI Set
1-APL hopes to havethe interpreter running on over a dozen machines. Theinterpreter is
designed to allow all APL characters to be used on machines which can handle extended
character sets. Some machines, such as CP/M machines with dumb terminals may have
to manage with the ASCII/ANSIset. There are not enough codes in that set for all the
APL characters even when the lower case alphabetis reallocated to be used for APL. Of
the 94 displayable characters 58 are allocated sofar:

10 the decimaldigits
26 the alphabet
22 the symbols common to ANSI and APL
58 total allocated so far

There are 36 ANSI characters and 41 or more APL charactersleft.
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The Chosen 36 APL Characters
The symbols notyetallocated to keys are these:

left arrow,right arrow,up arrow, down arrow, multiply, divide, high minus,
rho, epsilon,iota, up stile, downstile, logarithm,circle, representation, base
value, format, execute,jot, transpose,rotate, OR,del, quad, quote-quad, quad
divide, lamp,alpha, omega,not equalto, greater than or equalto, less than or
equalto, slash bar, backslash bar, comma bar, circle bar, delta, NOR and
NAND.

Thelist begins with the most needed symbols and ends with those which could at a pinch
be foregone on ASCIL-only keyboards and displays. As the I-APL quad-AV contains all
the APL characters, anything can be constructed using quad-AV indexes. On machines
with extended keyboards it may be possible for the porter to provide access to all 256
codes. On ASCIL-only keyboards there is not room for thelast five in the abovelist. The
symbolsto leave out were chosen because they are usedlittle and can easily be provided
as combinationsofother functions and operators. Thedelta wasleft out becauseit is only
required in oneplace- to delete lines during editing with the deleditor - and thetilde can
easily be used instead. Although alpha and omegaare notused in most commercial APL
work and might have been omitted, I-APL took the view thatdirect definition will be of
great value in education. We considered using A and W instead of alpha and omega and
concluded there were too many disadvantages - we chose to include them rather than
NOR and NAND.

Allocation of Selected Symbols to Keys

Where a key has to be used for a character different from the mark on it some kind of
mnemonicis called for. This list of allocations begins with the best justified and ends
with the arbitrary.

Similar shapes...
x tobe multiply
vtobe OR
o to be circle
ito be iota
ato be alpha
w to be omega
e to be epsilon
z to be not equalto
% to be divide
‘(grave accent) to be high minus
# to be quad

10  
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Distinctive characters...
& to be quote-quad
$ to be del (the dollar is commonly a control character)
@ to be branch
__ (underline) to be assign

Similar Symmetries...
n to be encode ) Thesefourfit well
u to be decode (upside-down n) ) together as a mnemonic
h to be format(n plusa bit) ) set. APLers only have
y to be execute (upside-down h) ) to rememberthen,
q to be upgrade )
d to be downgrade ) One symmetry preserved.
p to be upstile )
b to be downstile )
( to be less than or equalto ) The points are on the
} to be greater thanor equal to }samesides.
s to be transpose - it has the same diagonal symmetry

Others...
r to be rho- ris the equivalentofthe greek rho
f to be rotate - phi looks like rotate and is greek f
jto be jot )
m to be matrix divide ) Initial letters may
I to be logarithm ) help with these.
t to be up arrow (take) )
k to be down arrow (arbitrary)
"to be lamp - association of ideas
¢to be slash bar (arbitrary)
g to be backslash bar (arbitrary)

Overstrikes do not provide extra characters.

Some Technical Considerations

The Porter Controls the Shell
1-APLis written in a languagecalled DE. It stands for Development Environment. The
DE code is interpreted by the program the porter writes - nowadays commonlycalled
DEGO.Theporter provides a complete shell insulating the interpreter from any machine
dependent features. Every character input to the interpreter or output from it passes

il
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through the DEGO program.Theporteris in complete controlof this channel andso can
makeanytranslation of characters he wishes.
The bulk of DEGO is now available to prospective porters for the 6502, 8086 family,
68000 family and Z80. All that a porter needs to add is the links to the native operating
system to get and display characters, to switch the printer toggle on andoff, to save and
load workspaces using the nativefiling system andto provide the quad-MCinterface for
machine code routines. The simplest possible port to a new machine would simply send,
display and receive the ASCII equivalentcharacters.

Characters are Sent and Received in Two Forms

To makeit as easy as possible to deal with whatever range of characters is available, I-
APLpasses charactersfor outputasa pair ofbytes and receives characters input in one of
a pairof bytes. One output byte is the index in quad-AV andallows useof the complete
range;the other is the ASCII equivalent accordingto the tables above. One inputbyte is
the index in quad-AV and the other is ASCII which will be translated according to the
tables above. The porter chooses which output byte to use and which inputbyte to provide
and the choice may vary from onebyte to another so hybrids between ASCH] equivalence
and full quad-AV are possible. All ports so far are hybrids.
So a porter can implement keywords or mimic whatever keyboard he chooses, He can also
offer alternatives of keyboard mapping much as otherinterpreters allow a choice of
keywords, traditional APL or a union keyboard. These choices might be selected by
adding a parameterto the initial call of LAPL. I-APL is happyto give porters permission
todo this; all we require is that a proper job is done and thatit is thoroughly tested before
issue.

Accented and Special Characters

In many countries special characters or accented characters are required and these are
often allocated to positions in the ASCII setof infrequently used ANSI characters. When
only the ASCII 94 characters can be used, noneof these extras is available. On extended
keyboards I-APLallows for them asfollows:

Thereis a spare alphabetin the I-APL quad-AV which defaults to lower case underlined.
This may be used for any special characters. As the keys marked with the special
characters will return ASCII codes the porter will have to trap these andtranslate them.
The porter will also have to specify a method for entry of the ANSI characters normally
returned with the trapped codes (commonly a combination of keys).

12
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Advantagesof a Standard Default Keyboard
The key allocations explained above will probably be those most widely used in
implementations of I-APL, The project has some influence with porters and canencourage themto follow a particularline, Which line should I-APL favour?
Oneofthe strengthsof I-APLis thatif the machine-dependentfunctions quad-MC,quad-
TS and quad-DLare not used then an I-APL workspace will run on any ]-APL machine
and produce the sameresults.It is possible to send a workspace from a PC clone to a BBCB, a Sinclair Spectrum or a VAX and run it unchanged.
It would be very good to have all machines that use I-APL, compatible in other ways suchas the keyboards. This is not possible (as explained above), but it is possible for the ASCII
characterset to be treated similarly on all machines.
Many schools have a mixture of computers and have difficulties using them all in a
single class because of the variations between machines.If the variations are only in thepositions of the keys while the association between key labels and APL characters stays
constant, most of the difficulties are overcome. Whereas it would cause confusion if thequad were sometimes on the key marked # and sometimes on the SHIFT-L,little troubleis caused by the varying position of the asterisk or plus sign; so long as an APL character
is always on the key with the corresponding ASCII markthereislittle difficulty holdinga class with mixed machines.
A teacher faced with the need to equip a class with a mixture of PC clones, CBM 64s andApples would probably prefer to have one machine per pupil or per pair of pupils, allequipped with an APL which uses the same keyallocations rather than managewith the
PC clones, shared one machine between several pupils. The same instructions to the
pupils about howto enter a line ofAPL can be givento all users ofAPL. The extra speedand capacity of the commercial APLs is less important in the classroom than havingfewer pupils per machine and being able to say that the quad is on the key marked with ahash or that execute is SHIFT-Y. Furthermore the commercial APLs are expensive.
L-APLis asking all porters to provide the ASCII to APL key associations shown above asthe default, while encouraging anyone who has the time and effort to offer alternatives
which may suit established APLers and advanced pupils better.

Anthony Camacho
2, Blenheim Road
St. Albans

13

 



 

 
APL PEOPLE

THE APL EMPLOYMENT AGENCY

 

Among our manycurrent vacancies, we are urgently
seeking people for the following:
* DEALER-SUPPORT IN THE CITY

to £50K + large bonus + profitshare + car
highly experienced APLers with energy and
enthusiasm. No previous financial knowledge
required.

* OPERATIONAL RESEARCH ANALYSTS
Various locations. Interesting work and good
career prospects. Salary negotiable

% INFORMATION CENTRE ANALYST — Herts.
2 years’ APL experience required. Opportunity to
learn Dyalog APL. Salary up to £16,500

Theseare just a selection of our current vacancies. We
are always pleased to hear from people seeking either
a permanent position or contract work in APL.
Contact Jill Moss on 0225 462602 during office hours

or 0225 333618 eves & w/ends
or write to her at The Old Malthouse, Clarence St., Bath BA1 5NS
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British APL Association News
by Graham Parkhouse

Meetings
Those present enjoyed an excellent special educational meeting at the Royal Over-Seas
League on the evening of September 2nd, when Anthony Camacho, Alan Sykes and
Frank Evans gave talks levelled at newcomers to APL, The intention had beento attract
teachers and others on the I-APL mailinglist, but unfortunately the attendance was very
small, Due to administrative fumbling the -APLers were sent details of APL-ication
insteadof details of this meeting. This wasrectified, but only at the eleventh hour. Only
three teachers attended, which was very disappointing. Apologies to the speakers and to
those who would otherwise have benefitted from being at an excellent meeting.
A post-mortem at the September committee meeting did not prevent disaster overtaking
the October Friday afternoon meeting which had to be cancelled at the last minute
because the labels for posting the flyers kept not materialising. Should we consider a
scheme of answerphone owner accreditation? The cheery offer to return your call can
becomeso familiar as to breed contempt.

BAA Administration

A solution to our problems may comein the pleasant form of Alison Chatterton, our new
paid part-time administrator. Alison has two youngchildren, the youngest at playschool,
andit suits her to take on some BAA administration to do at home. Sheis being equipped
with a PC clone and software to be able to set up articles for VECTOR, manage the
software library, keep our records up to date, andprintoff labels. We are notgiving her
an answerphone!
Valerie Lusmore wants to re-recruit as many experienced APLers as she can, who may
have enjoyed corporate membership of the BAA in the past through previous
employment.Ifyou know of any such people please give Valerie a ring on 0225 62601 in
the daytime.

Outstanding Achievement Award
Please may we have nominations for 1989 awards. There are two categories of award, as
mentioned at the 1987 AGM,for recent work in APL and for spreading awareness about
APL, The award for 1987/88 went to John Scholes for his work in developing Dyalog
APL,for which he received a glass apple, which he holds until the next award, and a
chequefor £500. This yearthe prize will again be £500.

15
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Nominations should consist of the name and addressof the candidate and two signed and
dated statements, one from the proposer and one from the seconder, explaining what the
outstanding achievement is and why the candidate merits the award. If, in the
adjudicating committee's view, none of the achievements are sufficiently outstanding, no
award will be made.
Please send your nominations to the Hon. Secretary of the BAA, Graham Parkhouse,
Dept. of Mechanical Engineering, University of Surrey, GUILDFORD, Surrey, GU2
5XH,to arrive by 28th February 1989.

 

APL CONSULTING
QUALITY APL CONSULTANCY SERVICESPECIALIZING IN:

x Project Management
Prototyping and Database Design

* Marketing Information Systemsfor Management
* Design and implementation oflarge financial systems

 

*

Wecan solve your APL problems, large or small,
and will supply a single consultant or a supervised

team according to your needs.
ContactJill Moss or Tim Perry on 0225 462602

APL Consulting Ltd, The Old Malthouse, Clarence St., Bath BA1 5NS    
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THE
EDUCATION
VECTOR

November 1988

Edited by Alan Sykes

Reprinted from VECTOR Vol.5 No.2. VECTORis the Quarterly Journalof the British
APLAssociation; for more information about the British APL Association, contact the
Secretary: Graham Parkhouse, Dept. of Mech. Eng., University of Surrey, GUILDFORD.
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The Education Vector
by Alan Sykes

Welcome to Education Vector once more. The good newsis that Education Vectoris to be
a regular feature of each issue of Vector. The bad news is that Norman Thomsonis no
longer Education officer, and as the new incumbent, I must take this opportunity to
thank himforall his hard work. I am sure that Normanwill continueto play a vital role
in the future developments of APL in Britain, and that future pages of Vector will be
blessed by his erudite contributions.

The use of I-APL in schools continues to grow. During the summer, two courses were
held, one masterminded by Norman in Winchester, and another one in Swansea. As a
result, ]-API, has been introduced to a numberof comprehensive schools and colleges.It
is important that Vector recognises this growth of application. Hence the new committee
decided that Education Vector would be designed in the form of a supplementthat can be
mailed directly to the growing numbersofpeople on the I-APL mailinglist in Britain.
The nature of this supplement in the future is largely up to you, the reader. In this first
issue I hope newcomers to APL will find the first of a series of articles of benefit in
explaining some elementary aspects of APL, and at the sametime presenting some useful
functions. Also there are reports from John Clift who attended the course at Winchester,
and from Bruce Dickson at Mill Hill School. In addition, Anthony Camachobrings us up
to date with I-APL news.
T extend an invitation to all readers of Education Vector and Vector to submitarticles,
letters, and comments for future editions of Education Vector, so that it can truly be a
successful forum for the exchangeofideas on the use of APLin all spheresof education.

A Report on the Second Winchester
SummerCourse in APL

by John Clift
Promoting APL asa suitable languagefor use in secondary schools seemsatfirst sight an
almost impossible task.If the average computingteacher has heard anythingatall about
APLit is that the language is unreadable and written in a bizarre character set. It goes
without saying that the organisers of the APL course for teachers relish the challenge
and to add further spice the course is arranged at the end of the summer term when
teachers’ energies are at their lowest ebb.
Arather apprehensive groupoften teachers assembled at Winchester for the weekend of
8-11 July. We found that we represented a wide range of educational establishments,
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comprehensives, independent schools and further education colleges. Even one county
advisor managed to spare some time from his heavy round of administrative duties. Our
experience of computing was equally varied as about half our number wereprincipally
teachers of mathematics.
Little time was wasted by our energetic and enthusiastic instructors, Norman Thomson,
Anthony Camacho, John Durran and Sylvia Camacho, The computer centre at King
Alfred's College was reassuringly equipped with BBC computers, but as these were
running the I-APL interpreter we soon found ourselves unlearning familiar concepts:*
no longer meant multiply, + was used for division instead of / and arithmetic now had to
be donestarting from the right.
Adapting to the APL symbols proved less of a problem than might have been expected.
Wewere soon able to solve elementary problems andpractise in the “voluntary" evening
sessions which only terminated on the arrival of the caretaker at 9 o'clock. The main
impression this work left me with was the ease with which APL handles operations on
vectors and matrices.
Norman Thomsonled the course at a fast pace and, looking back, I am astonished at the
numberof topics we covered in three days. Guest speaker Michael Kingston helped to
place this activity in context by stressing the features of APL which madeit attractive in
commercial installations.
Onthe final morning time was foundfor a discussion on the future of APL in education.
Nodefinite conclusions were reached and this may have been because APLers wanted to
talk about general principles underlying teaching while the teachers tried to move the
discussion to particular applications of APL in the schoolsituation.
I certainly plan to introduce APL into my teaching next year, but I am fortunate in
having one class which is not working to any set syllabus, leaving me free to experiment
with new ideas. It is much moredifficult to see how APL could fit in with GCSE courses
or with the developing National Curriculum.
Was the course a success? On the personallevel, certainly. The teachers were encouraged
to join in the discussion by the informal approach adopted by ourtutors, nothesitating to
interrupt each other to amplify a pointof interest or correct an obscurity. Will significant
numbers of schoolchildren have an opportunity to experiment with APL in the
foreseeable future? I think this is likely, but withoutthe efforts of -APL there would be
noneat all. I am sureall the participants would join me in thanking the organisers and
tutors, the British APL Association and those working for I-APL. If we gained nothing
else from the course we have seen something of the power of APL and can understand
why the APL community feels that the language deserves a wider audience.
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APLat Mill Hill School
by Bruce Dickson (Mill Hill School, London NW7)

Computer Education at Mill Hill is split into Information Technology (wordprocessing,
spreadsheets, comms, DTP, etc.) which is taught on an MS-DOS system, and
"Computing" in which we are free to write our own syllabus, so we are including this
year a coupleoflessons introducing APLtoillustrateits potential.

We have just installed a class set of Archimedes 310 computers and were given a pre-
release version of I-APLto try out. The pupils are in ourfirst three years, 14 to 16 years
old, doing courses of about 26 lessonsp.a. Only one attempt has been made as yet to use
APLfor project purposes - the teacher involved is not an APLuser,and is unwilling to
launch pupils into an area where he cannoteasily guide them.
Following this note is the worksheet we are aboutto use.It wastrialled briefly with the
computer club and a couple of end-of-term classes last year. It is submitted for
publication as a stimulus rather than an end-product, and criticism, suggested
amendments and extensions would be welcome. You may, gentle reader,feel inspired to
redo the whole thing:if so please send the writer of these notes a copy!

An APL Pilot Course

Put in the APL disc and call up APL with the command *APL. The message CLEAR WS
tells us that there is an empty workspace that can befilled with functions and variables.
Check that the Caps Lock light is on. Then hold SHIFT and touch 'T’; the squiggle is
called iota; it affects the single number that follows it. Enter 1100 and 11000 and any
other values you care to try.
Holding SHIFT and pressing 'R' produces the greek letter 9. It can be used to find how
many numbersthere arein a list of numberslike the ones you havejust created. Try this
with: plio pl1000 2 p1100 pl 4 8 p100 100 p153.

These APL commands give quick results that are printed on the next line. Someresults
do notfit onto one line: try

2 Splo (THE 2 5 RESHAPE OF 10)
2 5p110 (THE 2 5 RESHAPE OF IOTA 10)
20 19120 (THE 20 1 RESHAPE OF IOTA 20)

To save typing time,parts of commands can be copied with the COPY and arrow keys; the
whole of the last commandcan be repeated by usingthe right bracket’)’.
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Nowtry2 5 @p150 4 5 8p1100
Note thatifreshape runsoutof information to use, it just starts at the beginning again asoften as necessarytofill the pattern.
Try 2 3 4 2091480
You mustbe sick of p by now.
Theleft arrow + is called "gets". Print it with SHIFT 'P' Now enter...

PAGE2*©3 4 2061480

Nothing happens until you enter PAGE again. Try typing PAGE and the followingcommands:
PAGE+2
PAGE+100
PAGE~100

(Note the high minususedto display negative numbers.)
PAGEI*PAGE+5
PAGE2+PAGE-5
PAGE1+PAGE2
PPAGE
20 18pPAGE
P20 1L8pPAGE (THE SHAPE OF THE 20 18 RESHAPE OF PAGE).

Exercise
Experimentwith different numbers all through this course. If you have stuck with us sofar, you will make a good APL programmer!. All that it takes is the familiarity thatcomes with practice.

A First Database
Makea list of five surnames and enter them as:

LISTI©*SMITH UACKSON DICKSON DUCKWORTH GRAHAM!
Check with LIST! thatthe spelling is O.K. Improveit to LIST2 by putting enough spacesin between the namesso that there are 12 characters for each name,i.e. 'SMITH' musthave7 spaces before 'JACKSON'starts, which is then followed by 5 spaces and soon.
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Now try
§ 12pLIST2 (THE 5 £2 RESHAPE OF LIST2)

Ifall is well, you should get
SMITH
JACKSON
DICKSON
DUCKWORTH
GRAHAM

againstthe left margin. If not, make LIST2 again counting spaces carefully.

Makethis into LIST3 with
LIST3#5 12pList2

The expression 5 1915 makes a column of numbers from 1 to 5. Before we can make a
numberedlist, we have to changethis column of numbersto a columnof characters. This
is done with the ‘format’ symbol '#’ obtained using SHIFT and ‘H', Type in

{(¥5 1p15),L1ST3

To put spaces between the numbers and names,enter
LIST6+(%5 IptsS),' ',LIST3

and check thatall is well again by typing LIST4.
Finally try ,LIST4 . The comma unravels the table (matrix) of characters.

Exercises
1. Change SMITHin LIST4to your surname.Hint: use ,LIST4, changeit, call it

LISTS and then reshape it with LIST6*5 i2pLIST5
2. Make a new numberedlist with at least three of your friends’ names.
3. (More difficult) Can you make a numberedlist of your friends’ surnames and

first namesin three columns?
N.B. To see whatlists we have made so far in this workspace, enter )VARS.
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I-APL NEWSLETTER No7
October 1988

by Anthony Camacho, Old World Chairmanofthe I-APL project

Thank you Vector and the APL Association
The Education Vector including this newsletter is being mailed to everyone on the I-APL
mailing list as well as being included in Vector. We are very grateful to Vector to AlanSykes and to the British APL Association for doing this, as it enables I-APL to keeppeople informed.
The I-APL mailing list is over 1400 names and addresses and about 500 of these liveoutside the UK. The cost of mailing to all these people is too high to do it regularly
whether there are new products or not, just to keep everyone informed, There are newthings coming. We don't have them yet but we hope theywill be in stock by the end ofNovember.If you send an orderit will be acknowledged at once but the goods may takeuntil Christmas. We are hoping that the APL Association will include I-APL news
regularly in Vector so that instead of starting an J-APL users magazine we can
encourage all APLers to take an interest in the other uses of APL.If this can be agreed
then J-APL will cease to issue newsletters and ask everyone to join the APL Associationto keep in touch.

Delays!
We were hoping to be able to issue the BBC B version of J-APL in May and then werevised this to September. Westill haven't issued it and now we are hoping for November
88, The problem has been(is) that we feel it would be very foolish to give people who
haven't yet met APL, an I-APL product which does not give them access to the colour,
graphics and sound which are such attractive features of the BBC machine. Any reviewerwould find such a product unattractive, We want APL to be as attractive as it can be to
those meetingitfor thefirst time.
Those of you who have seen the Beta test version will know that the access given throughthe operating system to colour graphics is very slow to use because it makes one or more
operating system calls per pixel. Alan Mayer is now writing a program which takes acomplete array as the right argument and does a PLOTwith each row ofit. I am glad to
give Beta test versions of I-APL/BBC to anyone with a BBC whofeels able to do somemachine code work and produce a workspace giving access to any BBCfacility (even thejoysticks!),
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Version 1.1 ofIAPL.DEB and 1-APL/PC
Paul Chapmanhasfinished version 1.1 of LAPL. Paul has also done a new version of the
PC port. This has some extra facilities and a new workspace of machine code functions
called FSCREEN,This workspacegivesfull screen control.
Anotherfacility is to use the operating system to write the screen (invoke I-APL withI-
APL/D). Doing this makes displays slower but allows near-compatibles or software-only
compatibles to run -APL without locking up, losing or permuting the display. Version
1.1 maintains a character buffer of the current screen and so WGET and WPUT(getor
put characters into a window) are really very quick. People had written to us about many
problems with their CGAs and EGAsand this option allows even the Nimbus PC to run I-
APL, The new version also drives an EGA properly.

All Known Bugs Cured
Porters are encouraged to ask me for the IAPL.DEB file for version 1.1; it cures all the
known bugs in version 1.0. There were only a few, including these: the result from a
scalar left argument to encode was reversed; there was a fault with )PCOPY;theresults
from tangents of over ninety degrees sometimes had the wrongsign; andtheresult from
dominoofnegative one was negated.

Availability
Version 1.1 of -APL/PC will be available (disk only) in December from the BAA software
library. You cannot get the books from them. The software library doesn't handle any
paper. The addressto write to is:

The BAA Software Library,
c/o Alison Chatterton,
9 Oak Grove,
Hertford, SG13 8AT.

Ask for I-APL version 1.1 (and while you are about it why not order Morten Kromberg's
GRAF,the FinnAPLstatistics and Zdenek V Jizbas tutorial disks at the sametime). The
price is £2 a disk for APL Association members and £3 for non-membersplus £1 for post
and packing, I-APL Ltd will continueto sell the books on their own, and disks when a
manualis ordered at the same time.
We have sold out of manuals at present and anyone whoordered recently should have
had an apology and a promise to send the goods as soon as a reprintis ready. If by any
chance you haven't it is probably my fault. Please forgive me and bully me as gently as
you can manage.
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The addressfor ordersis:
T-APL,
56 The Crescent, Milton,
Weston-Super-Mare,
Avon BS228DU,

Myaddress is: 2 Blenheim Road, St Albans, Herts AL1 4NR. Thereprint of the manualwill also cover Tony Cheal’s BBC version (even if we cannotyet issue it).

Ports to Other Machines
Manyporters are getting on with the work. We are promised newsofthe version for theSinclair Spectrum (48K and up) by Christmas. Monsieur Emmanuel Rocheis doing aport to the Amstrad word processor CP/M machines, The lack of progress on the Apple IIand Commodore 64 ports is worrying. Paul saysit would take a competent programmer,who knowsboth the operating system and machinecode thoroughly, between a week anda fortnight to doa good port.

Porting Help is Badly Needed
Such abilities are like gold dust (at least if they are combined with the time and the sortof altruism needed to work on this project) and if anyone knows where they are to befound we would be delighted to hear. A port started now and doneby (or over) Christmasfor the Apple II or Commodore64 or Atari ST or Macintosh or any other common machinecould bring the author kudos, a warm feeling and the thanksof thousands. Wewill payoutof pocket expenses.Ifyou know ofa potential porter and think you could keep themencouraged to a successful conclusion - ring me up. I have a stack of ready preparedporter's kits,

Workspaces
Apart from the workspaces on the original issue disk and Paul's FSCREEN mentionedabove, we now haveutilities from FinnAPL,and on the samedisk is a nice collection ofstatistics workspaces which Tauno Ylinentells me were contributed by Professor Smillieof the University of Alberta. There are also workspaces for graph drawing from MortenKrombergand a tutorial from Zdenek V. Jizba. These are available in the BAA softwarelibrary.
We would like other workspaces, especially if they are of value to teachers in theirteaching or their administrative work; we are promised one from APL0385 which doesschoolmaster's ranking and many other pretty things with registers of marks. It is onBetatest in a Yorkshire school at the moment,
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Books
Sales so far have been excellent. Norman Thomsonand Linda Alvord's "Tutorial" has led
the way with sales of not far from a thousandso far. The manual has sold out - the print
run was 600. The Encyclopedia of APL hassold between six and seven hundred. TheI-
APL boarddecided that we would pay royalties on any material we publish from now on.
We have been offered several things already. "APL for the social sciences" by Tama
Traberman, Linda Alvord’s next book. Something perhaps from Howard Peelle (I believe
Ed Cherlin has a draft),

The second edition of the Tutorial is in camera copy form waiting for the first edition to
run out - it will not be long now, because the Tutorial has been a great success and
ordered world-wide. Garry Helzer is working on the second edition of "An APL
encyclopedia”.
We think there is a demand for pamphlets making APL attractive to workers in
particular disciplines - about the size of "APL for Teachers" or "APL for Scientists and
Engineers" by K. E. Iverson. Could you write such a pamphlet? Dopleaselet us know.

International Efforts

There are groups supporting the 1-APLinitiative all over the world, Scandinavia holds
the most successful groups. The Danish group produced and issued Kim Andreasen's port
for the Piccoline - the first for a school machine - and naw we have Morten Kromberg's
GRAFworkspace. The Swedish and Finnish groups have also done great work.

The Germans and German-speaking Swiss are collaborating with Dr Andreas Geyer-
Schulz on translation of the material into German. They are disappointed by the delays
to the Commodore 64 version which is the commonestschool machinethere. In Holland
Herman van Loon andhis group have distributed many copies.

The Australians have lan Shannon's port to the microbee and Prof Douglas has sent a
disk of statistical functions which is being prepared for issue by Jake Ansell. Both Alain
Delmotte and Gerard Langlet have translated the Tutorial into French. I knew about
Alain's work but was surprised by receiving the Langlet version which may be published
by the Belgian APL Association (BACUS). Wehave educational distributors in Kenya
(John Stevens) and South Africa - the republic - (John Corrie).
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Counting in APL
by Alan Sykes

Introduction
Since APL is an array-oriented language, not surprisingly it is very good at counting. Idon’t mean by that producing the natural numbers 1 23 and so on, though ofcourse theexpression (for example) 16 producesa list of the numbers 1 to 6. No, I mean countingincidences of occurrence of numbers or namesin

a

list. In thisfirst article of the new formof Education Vector, I shall try to introduce newcomers to APL to someof the techniquesof counting that are really useful whenit comesto applications. At the same time, I hopeto include one or two ‘goodies’ namely useful functions whose coding may be

a

little
complicated to the APL beginner, but nevertheless are easy to use effectively.
Throughout whatfollows, lines indented by five spaces correspond to APL statementsthat can be executed at the keyboard, with the following line(s) denoting the response.

Simple Counting Techniques
Twolists (vectors) will be useful in this and following sections.

NOS*2 123241564
STR+'ACDBCDEABBA!

First we review the idea of comparisons and Boolean values (0 or 1), In APL thestatement 2=3 has a numericalvalueof0, and the statement 3 =3 has a numericalvalueof 1, correspondingto thefirst statement beingfalse , and the second true. Similarly thestatement X=2is not an assignment statementas it would be in BASIC or FORTRAN,but results in one or more valuesof 1 or 0 depending on whether the individual numbersin X are equalto 2 or not, For example, try NOS =2 or equivalently
2=NOS

Torodortagadoda
TAY=STR

10000001001

Hence if we want to know how many2's there are in NOS wesimply have to add up theelementsofthe result of 2=NOS,which we do using the expression +/ ...
+/2=NOS
+/TATSSTR
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Now,being ambitious, we wish to count not only the numberof 2's in NOS,but also the
numberof 1's, 3's and so on. Obviously this is possible simply by using five similar
statements, with 2 replaced by 1 3 4 5 and 6. But, as you might suspect, there is an easier
solution. The so-called ‘jot-dot’ construction using the two symbols ‘e' and '.' together
allows the arithmetic operation that followsto be applied to all possible pairs of numbers,
one from the left argument andonefrom the right:

1 2°,=1 21
101
010

(Notice how the resulting array has as many rows as the left argument and as many
columnsas the right.) Hence...

12.3 4 5 6¢,=NOS
or1d000qagr1rag0g
1 to10100000
ooortrooaondd
oogagoolagodtl
qeoo0oo00a00100
coooaoaoggota

This is rather a large matrix (by ‘pencil and paper’ standards)but its row sumsgive the
desired counts or frequencies. Recalling that 1 23 4 5 6 can be generated using 16 and
remembering the right to left rule, the complete set of frequencies is given by the
expression:

+/(l6)e.2NO$ 23 1211

Producing a General Purpose Frequency Table

In Statistics, we often want to countnotindividualvalues but all values within a certain
interval. For example, with NOS we may require to know how many values there are
between 0 andincluding 2, between 2 and including 4 and so on. We can convert NOS
into appropriate numbersbyfirst subtracting 0, dividing by 2 and then rounding up to
the nearest integer, converting...

2123241564
TOLr1i2121332

This is achieved easily using f (NOS-0)#2. Now the ordinary counting techniques of
section 2 can be applied:

+/( LE /T)e.=T#P(NOS-0)42 6 3 2
Twopoints are worth noting about this. The right-most occurrence of f is executedfirst
and rounds valuesof its argument upto the nearest integer. The next use of f isin the
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expression [ /T which calculates the maximum valueofthe valuesin thelist T. Also wehave used a temporary variable T, assignedto it and then operated with T later (to theleft!). This is a frequentnicety that experienced programmersin APL slip into, but thereis nothing wronginfirst assigning to T, and then executing therest of the line up to thesecond occurrence of T. Indeed as a generalrule always approach a new APL statementby taking each meaningfulbitofit, workingfrom right toleft, and seeing whatthe resultis - only then is it sometimespossible to understand what's really going on.
Back to our frequency table. It would be niceto output the frequencies 6 3 2 together withthe mid-interval values associated with those frequencies, These values are calculatedusing:

{(O-242)+2xlf/T 1 35

These two results can be formed into a column matrix with the first column equalto themid-interval values, and the second equalto the frequencies using:
135, [1.5] 63 2

e
e
e

N
u
n

So now we aren’t too far from piecing bits of APL together to make a really usefulfunction. Before we do so, we have to decide on the SYNTAX of that function,i.e. itsname and whatits arguments are. We will call it FREQTAB, This function needs twoarguments, one to specify the nameof the lst of numbers it operates on - the rightargument,and a second onetelling us whereto start our intervals, and how widethey areto be. So I propose that the above result of investigating NOS should be executed usingthe expression
0 2 FREQTAB NOS

n
e

N
o
n

Users of I-APL have two methods of constructing this function. The direct definitionmethod uses right argumentw andleft argument a and care must be taken to constructtherather long statement:
FREQTAB: (Cat ]-a[2}+2)+a(2]xM),[1.5]+/(M*10 /a)e. sue! (w-af 1] )s0(2]

Thealternative to this mouthful, is to use the ordinary APL function editor and typeshort meaningfullines, as follows:
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VTAB*CA FREQTAB W;F3V;T3M(1] T+P(W-AC1] 4402]{2] Meil/T
[3] Fr+/Me.=T[4] V*(AL1L]-A(2]#2)+AL2]xM(5] TAB+V,[1.5]Fv

(N.B., the variables F,V,T, and M are only required internally and so are made LOCAL
variables to the function FREQTABbyinserting them, separated by semi-colons after
the function nameandright argument.)

As an exampleofits use, create 25 numbers at random between 0 and 1 and count how
manythere are in intervals of width .25. First, to construct the numbers 725910000
produces 25 numbers chosen at random from 1 to 10000, so dividing the result by 10000
shouldsuffice.

R+( 225910000 )+10000
O+F+o .25 FREQTAB R

0.125 5
0.375 10
0.625 4
0.875 6

Displaying FREQTABusing a BAR CHART- hence HISTOGRAMS!

Producing a bar chart from a frequencytable such as the aboveis not an easy task for a
newcomer to APL, but when explained clearly, the APLsolutionis quite straightforward
-and again the powerofthinking in terms of arrays is emphasized.

To illustrate the argument, consider the frequency column of F, consisting of the
numbers 5 10 4 and 6, with maximum frequency 10. The bars corresponding to these
frequencies mustbe of length 5,10,4,6 - or they couldall be of length 10 as long as thelast
5,10,6 and 4 characters respectively in each bar consist of blank characters! That's the
first clue. Secondly, the expression

5 10 4 6°.>1101li1i100000pLliidririrgrid1111000000riliiiaoodo
yields a pattern of 1's and 0's corresponding to that required. All we have to do is to
replace the 1's by a character such as ‘U',the so-called ‘quad’, and the 0's by a blank.
Normally we work in index origin 1 (the default setting) and so we can index the two
element vector’ 0! using the boolean array plus 1.
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Y O'l1+#5 10 4 60.>110]ogdcd
ggqoo0og0000
0000ouooga

Nowall that is requiredis to glue to the left-handside of this array, 2 separator, say ‘|’,preceded by the first column of the frequency table as an array of characters. Theresulting function is called BAR and takesasits right argumenta frequencytable.
BAR (Fal3,11),¢]'," G'l1+wl;2}e.>1F fal s2])

or equivalently
YB<BAR FC1] BeCFF Es, 1)), 8]. OMC+Fl 5210.16 Ff; 2)]v

Let's try the results on some simulated dice values.
THROWL+?50p6
THROW2*?50p6
THROW3¢? 5066
AV+( THROW1+THROW2+THROWS ) +3

«5 1 FREQTAB THROW]

A
u
r
u
n
e

BAR .5 1 FREQTAB THROW2gooceocdddgougoogggoddgauoooocdopodo0g0000goog000ddD
u
p
u
n
e

BAR 1.5 1 FREQTAB THROW1+THROW22|G00a
3; 0000
4) 000000
5 0000
6; 0000
7| 0000008 |qgggccdocon9
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BAR .5 1 FREQTAB AV
oOagocogoonggoagdoo0ddo0dgdgogooodoono00800
goggo000ooAu

Pr
EN
nr

As these simple examples illustrate, FREQTAB and BAR are powerful tools for
investigating data. In fact pursuing examples like the ones aboveare quite sufficient to
convince newcomersto Statistics of the validity of one of the most important results of
Statistics - the so-called Central Limit Theorem, which for example, justifies the
empirical observation that the values ofAV (the averageofthree separate tosses) tend to
be more frequent near the mean valueof 3.5 than at the extremes. (This is not true of
coursefor just one throw.)

In practice, FREQTAB and BARare used so often together that it is worth combining
them to give HIST,as follows:

HIST: BAR a FREQTAB w

Or.

VH+lL HIST DATA
[1] H*BAR L FREQTAB DATA

v

so that statements such as0.5 1 HIST THROW! are now meaningful.

Conclusion
Throughout the presentation here, J have made use of the essential counting technique of
summing the rowsof a boolean matrix constructed by using 'e .='. This is by far the most
elegant wayof achieving the results required, and is particularly handy for small-scale
problems. However,for larger sets of data, the method does become rather inefficient. In
the next issue of Education Vector we will discuss alternative methods, and present an
interesting case study whereits application is most effective.
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Newsfrom Sustaining Members
Compiled by Cathy Dargue

APLPeople Ltd
The agency business continues to flourish, with an increase in both consultancy workand placements. Things are certainly looking very healthy at the moment for thoseseeking a job move, with new vacancies comingup all the time and not enoughpeople tofill them! The range varies tremendously, from openings for junior staff to prestigiousnew opportunities in thecity far highly experienced APLers(offeringcity rates tool).
The new office premises are working out very well and we have had to take on anothermemberofstaff to cope with the ever-increasing workload.
In addition, we have set up a new division called "IN-FOCUS', to handle consultancywork in the fourth generation language, FOCUS,and already have a number of FOCUScontract programmersavailable.
With 1992 fast approaching,our next aim is to concentrate on Europe andthe States. Wehave of course, already done a certain amount of business abroad, both finding peoplejobs overseas and now with ourfirst contract outside the UK,and weintend to build onthis over the forthcoming yearor so.

Dyadic
Dyadic is pleased to announce a new screen manager for Dyalog APL, The new screenmanageris designed to allow developers ofAPL applicationsto provide a state-of-the-artinterface for their users, It provides facilities for pop-up/pull-down menus, context-sensitive help, spreadsheets, validation, scrolling and even animation.
The screen manageris implemented using a new system variable OSM (Screen Map) anda system function USR (Screen Read). OSM is a nested matrix which defines a form: eachrow in OSM represents a field; each column an attribute such asfield contents, position,window size, colour and so on. Field contents can be character or numeric arrays (or evenanother form) which scroll vertically and horizontally in the window defined for them.When the contents of a field are scrolled all other fields in the same vertical and/orhorizontalscrolling grouparescrolled in parallel.
Whenever you assign a value to OSM,the change is immediately reflected on the screen.Thus you can dynamically change contents, position, colour and appearanceoffields toproduce animated effects. The system function OSR allows the user to interact with the
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sereen, and edit the contents ofthe fields. Changes in the data are directly reflected in
OSM.
Pop-up menus and help screens can be implemented simply by localising OSM in a
suitable function. The local definition of OSM is overlaid on top of whatever is on the
screen at the time, and automatically disappears when the function exits.

Dyadic believes that the use of a system variable to represent the screen is a powerful
and natural extension to APL. The new screen manageris currently on Beta Test and is
expected to be on general release in January 1989.

HMW Computing Ltd

HMW Computing Limited have been working on "A4XTRA" our front end Foreign
Exchange Dealing and Position Keeping System adding facilities to enable overall
management analysis across dealing positions as well improving our graphical displays
oftrading data.
HMW Computing Limited have also launched a new employmentservice for the APL
community 'HMW EMPLOYMENTLTD.’ This complementsthe services we currently
offer.
The directors of the new company, Valerie Lusmore and Stan Wilkinson have both been
involved with APL since the early 70's and can offer an unequalled service to people
looking for APL personnelas well as APL technicians looking for a career change or even
contract work.
In line with HMW's philosophy wewill also be using the employmentbusinessto offer a
service for other areas in computing such as Oracle, Focus, JSP Cobolete.
To find out what wecanoffer, please call Stan or Val on 01-353-4212 or write to us at the
address on the back cover. If you would prefer to phone outofoffice hours Stan's home
numberis 01-286-7068 and Val's is 07618-727.

Cocking and Drury Ltd

Several new consultants have joined us in recent months, bringing with them more
experience ofAPL systemsin practical business situations. Rossy Norman, Peter Merritt
and Christian Jensen have joined as Consultants, and Clive Hibberd as a Senior
Consultant.
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Interest in the APL*PLUS Mainframe interpreter and Compiler software continues. The
advanced features, efficiency and compatibility with the PC, Unx and Dec VAX
counterparts is encouragingits use as the strategic mainframe APLforthe future.
The User Command Processor feature of release 6 is proving popular with customers.It
allows libraries of programsto be accessed as if they were always part of the workspace,giving productivity and efficiency benefits when utilities are standardised andcentralised.
Performancetrials of the new APL*PLUS II system for 80386 machines (pronounced"two-system') are proving very successful; APL*PLUS PCfeatures show speedups ofbetween 1.5 and 30 times, with intensive mainframe applications being matched and
even outperformed bythe II system.
The II system imposes noartificial limits on array or workspacesizes, so you can go ashigh as the installed memory; 15 Megabyte workspaces are now reality. The second-
generation productivity features such as nested arrays, generalised operators and themulti-object ring-editor all proved very popularat the recent APL-ication conference.
Only Cocking and Drury include oneyear's free upgrades and support in the APL*PLUSI system purchaseprice.
Demandfor training courses has increased recently, with in-house APL2 and System
Design courses beingespecially popular.
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APL Product Guide
Compiled by Cathy Dargue

VECTOR's exclusive APL Product Guide aimsto provide readers with useful information
about sources of API. hardware, software and services. We welcome any comments
readers may haveonits usefulness and any suggestions for improvements.

We do depend on the alacrity of suppliers to keep'us informed abouttheir productsso that
we can update the Guide for each issue of VECTOR. Any suppliers whoare not included
in the Guide should contact meto get their free entry - see addressbelow.
Wereserve the right to edit material supplied for reasons of space or to ensurea fair
market coverage.

Thelistings are not restricted to UK companies and international suppliers are welcome
to 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 Timesharing Services
* APL Interpreters
* APL Visual Display Units
* APL characterset printers
* APL-based packages
* APL Consultancy
* APL Training Courses
* Otherservices
* Vendor addresses

Every effort has been made to avoid errors in these listings but no responsibility can be
taken by the working groupfor mistakesor omissions,

Note:'poa'indicates ‘price on application’.
All contributions to the APL Product Guide should be sent to:

Cathy Dargue,
60 Downhall Ley,
BUNTINGFORD,
Herts SG9 9TL.
Tel: 0895-31318 x3038
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£)
Dyadic APL Coprocessor 3,500+

18M §150 15,0064

Altos 3068 25,000+

Sun 3 15,000+

Inner Product IBM PC 2.000-6,000
MB.T. MBTSeries 10 poaTORCH poa
MetaTechnics 7 poa
MicroAPL Aurora 20,000+

Spectrum 7,000+
Spectrum/386 2,000+
Atari 1040ST 799

APL TIMESHARING SERVICES
COMPANY PRODUCT PRICES(£)
Mercia APL*PLUS pos
LP. Sharp SHARP APL poa

 

Uniwara APL*PLUS call

APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
APL Software Dyalog APL 1,000-8,000Cocking/Drury APL*PLUS/PC el 7 475

Run-time poa
APL*PLUS UNX poa
APLAPLUS VMS poa
APL*PLUS mainframe poa

Dyadic Dyatog APL 795-10,000
Gen. Software APL*MYRIADE poa

VolL5 No.2

DETAILS
32-bit coprocessor board for (BM PC. NS32000 cpu withFPP,up to 4Mb RAM, 16Mb virtual memory. Softwareincludes Unix V.2, Dyafog APL, graphics support, OOSinterface. Provides multi-user Unix/DOS environment.Multi-user Oyalog APL system with Fast 32-bit RISCprocessor, FPP, up to BMb RAM, 210Mb Disk, 16 users.
interface to SQL, graphics and APL support for standard(BM peripherals.Multi-user Dyalog APL system with MC68020 cpu &MCE8881 FPP. Also features a LAN which supports IBM PCsas Dyalog APL terminals.
Multi-user Oyalog APL systems which can be configured asa network of workstations and or a traditional time-sharingcpu. With its 25MHZ 68020 cpu, the Sun 3/200is thefastest APL microcomputer on the market.IBM PCs suppliad for turnkey applicationsUNIX/68010 based multi-user APL system88000/Z80 multiprocassorDetails on application -~ IBM PC compatibleMulti~user APL computer using 68020 CPU. Std.configuration 2Mb RAM, 16 RS232 ports, 68 Mb hard disc,720K disketteExpandable multi-user APL computer using Motorola 68000.Std. conguration 1 Mb RAM, 12/38 Mb disc, 12 ports.80386-based PC to run APL‘PLUS II, Fully expandable.1 Mb Mono/Colour System, includas 1 Mb dise drive &mains transformer bullt into Console.

DETAILS
STSC’s Mainframa Service - MAILBOXate.International Natwork application systams and publicdatabases.
STSC’s mainframe service

DETAILS
See Dyadic Systems entry
STSC’s full featured APL for IBM PC, PC/AT and PS/2, Nowwith virtual workspace, quad-MF, GSS graphics, Networkand VGA support.
Closed version of APL*PLUS/PC which prevants userexposure to APL.
STSC’s 2nd gen hi-pertormance APL for 18M PC/RT, Sun,DEC, HP and major Unix computers and workstations.
STSC’s 2nd generation APL for DEC VAX computers runningunder VMS. Comparable in feature to APL*PLUSIl system,APL*PLUS Unx, and APL*PLUS mainframe.
STSC’s 2nd gen APL interpreter. Enhances VS APL withcomponentfiles, nested arrays, farmatting, user commandprocessor, fastins and other productivity features. For
VM/CMS, MVS/TSO:ofters simple upgrade from VS APL.
2nd gen. APL for UNIX systams, 9.9. IBM 6150, Sun, Vax,NCR, HP9000, AT&T, Altas, Apollo, Whitechapel, Sperry, etc.
Runs on Teaas Instruments TIS90 range.
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(BM UK
1BM USA

Inner Product

M.B.T.

Mercia

MetaTechnics
MicroAPL

Portable

LP. Sharp

Uniware

 

18M PC APL poa
IBM PC APL2 500

VIZ:APL 250-350
APL*PLUS/PC 600
Dyaiog APL poa
MBTAPL poaVIZ:APL poaAPL*PLUS/PC Rel 7 475
Upgrades 5 to 7 325
Upgrades 6 to 7 145
APL*PLUS/UNIX Poa
APL*PLUS/MAC 350
APL*PLUS Rel 6 475
APL.68000 1,000-2,000
QU/APL (keyword) 87
QL/APL (APL chars} 87
APL.68000 Apple Macintosh 87
APL.68000 Apple Mac!l 260
APL.68000 Amiga a7
APL.68006 for Atari ST 87
APL.G8000 for 1BM-PC 995
APL*PLUS/PC - REL 7 425
PortAPL, $195

$275
$2,995,

APL~LAB/PC + G pack 480
Upgrade V6 to V7 120
Upgrade any to V7 200
ATS 70
Sharp APL/PCX V1 1,650
Sharp APL/PC V2 40
“ diskettes only 10
“ manuals only 30

1,000+
Sharp APL/PC 325
APLAPLUS/PC 495
Run-Time call
APL*PLUS/UNX call
PortaAPL 280

2,995

APL VISUAL DISPLAY UNITS
COMPANY
Dyadic

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

Vol.5 No.2

Event-handling & APs for full-sereen 1/0 disks, diskettes,
asynch. comms,
APL2 for the IBM PC. Program 5799-PGG/1, PAPQ number
RJ-0411. USA distribution anty ~ calt your IBMrepresentative for more details.
8-bit Zilog Z-80 CP/M
See under Cocking & Orury
See Dyadic Systems entry
Enhanced Dyalog APL for MBT hardware.
Customized for TORCH hardware
STSC’s full-feature APL for 1BM PC, and compatibles. No
64K abject size fimit.

Interpreter for UNIX systems: WICAT, CADMUS, CALLAN,FORTUNE 32:16, HP, 9000/500, GLIVETT! 382, SUN ete.
APL for the Macintosh. Big workspaces, hig objects, mouse,icons etc
Discount on quantity.
Full implementation with componentfiles, error trapping
etc. for SPECTRUM, HP300, SUN, NCR atc.
Full keyword APL for QL with many extra features.
VSAPL compatible APL for QL with many extra features.

Full APLinterpreters with support for windows, mouse,
graphics etc.

IBM PC Software
Mackintosh
DEC VAX
STSC APL plus object packaging for the PC

Closed version of APL-LAB/PC
For 18M XT/AT
shareware far [BM PC/XT

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

DETAILS
Manochrome ANSI 3.64 APL vdu, 15-inch high qualitys¢reen, Tek graphics, local macro keys,
Colour ANSI 3.64 APL vdu, 15-inch high quality screen, Tek
graphics, !ocal macro keys.
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Farnell

Gen. Software
M.B.T.
Meta Technics
MicroAPL

Shandell

Tektronix

APL PRINTERS
COMPANY
Batatrade

Dyadic

Inner Product

M.B.T.
MataTechnics
MicroAPL

APL PACKAGES
COMPANY
APL-385

1BM 3163 791
(BM 3164 1,093
Tandberg TDV 2221 995
Tandberg TOV 2271 1.195Matlordate 400variousIBM EGA compatible 299Insight VOT-1 795Insight GDT-1 1.450Cancept201 1,295Concept 2016 1,6504DS2010 1215

H0S2010G/6x 1495+
41148 13,500+
4128 21,550+
4128 26,822+

PRODUCT PRICES(£)
Datasouth 0S180+ 1,298
Datasouth DS220 1,695
IBM 4201 Proprinter noe
Toshiba P351 poa
Epsen FX80 500Anadex 9620 1,150Siemens PT&S 620TGC Starwriter 1,180Facit 4585 poaFacit 4510/11/12 poaQuen-data 295Datasouth 0S180+ 1,195Philips GP480 2,197Gume Letterproz0 549

PRODUCT PRICES(£)
APL-385 5O(PC),125(mf)FSM-385DRAW-38508-385GEN-385
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Low-cost Monochrome APL vdu. Supports downloadedDyatog APL font.
Low~cost Colour APL vdu. Supports downioaded Dyalog APLfont,
Ergonomic design APL terminal, 50-19200 baud, 15¢8ifSanti-reex screen, low prole keyboard
Combined APL/ANS! ergonomic terminal as above.
Second-hand Elite 30454
Contact MBT for details
Emulates EGA & Hercules, Half Card
inexpensive APL VDU
With monochrome graphics
APL VOU with 8 page memory
Graphics VOUANSI3.84 DEC VT52/100/220 compatible. 15” tilt/swivelscreen, low profila keyboard § page memory. windows,viewports, 80/132 columns, full overstrike, 2 or 3 comms,ports, 55 PF kays, NVM storage.
As above plus Tektronix 4014, Retrographics VT840/00640and Visual 500 compatible. 1024 x 390 or 1024 x 780resolution.
19° OV.S.T..Graphics: 3120 x 4096 displayabie; Intelligent:up to 800K memory; APL keyboard {option 4E)19” 20 colour graphics; Workstation (1280 x1024};Intelligent: up to 800K memory: APL keyboard (modAP}As 4125 plus 3D wiraframe

DETAILS
180 cps matrix printer with 4K buffer, 9 x 7 dot matrix andAPL option.
Letter quality: graphics capability, APL option (bathavailable with 18M Twinex or Coax interface).100, 200, 40(niq) cps, matrix printer, with graphics. Supportsdownloaded Dyalog APLfont.24 pin high-quality matrix printer 100 cpsletter quality, 192cps draft.
Soft char. set, 160 cps, 80 column
200 cps., 132 col, tractor feed
180 cps., 80 cal, silent
40 cps., letter quality
40 cps letter-quality
Matrix printers
Low-cost APL Daisy-whee! printer
Sea Datatrade entry
Matrix printer with latter & draft quality and APL (480 cps).
APL/ASCI Daisy-wheel printer

DETAILS
including ...Screen developmentScteen designRelational W.S.Miscellaneous Util
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APL Software Utd{maintrame)

(microcomputer}

Seta-plan
APL IMPETUS:
Butel

Cocking/Drury(for VSAPL)

(for APL2}

{microcomputer}

AFM/AP-
~ Keyed Access
~ Interactive Link
7 Mail Exchange
CALL/AP
APLPRINT
ENHANCED FORMAT
ISP
ose
DISPLAY CAPTURE
UCF
ADS
PANEL
PFS
(PLS.
REGGPAK

POWERTOOLS
REGGPAK
ROS
BETA-FONT
tmpatus
Merlin
Merlin/PC
E’MENTS & SHAREFILE
COMPILER
FILEPRINT
FILECONVEART
FILEMANAGER,
TOOLS + UTILITIES
DATAPORT

SHAREFILE/AP

FMT
WsDoc
FILEMANAGER.

STATGRAPHICS Ret 2.6
Update 2 to 26Update t to 26
APL*PLUS PC Tools

IRMA Modula

295
pow
930
poa
poa

5,000

poa

poa
poa
poa
645
140
330
325

120
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Interprocess Software for VM/CMS & MVS/TSO,
ComponentFile Management System (VSAPL/APL2)

Non-APL program axacution (VSAPL/APL2)
Output to high speed line printer or 328% devices
IVSAPL/APL2}
Extends Format operator to full “Quad-FMT” status
(VSAPL/APL2)Input and Output Stack Processors for manipulatingterminal 1/0
with facilities for Error Trapping (VSAPL)
Allows terminat output to be collected and held for retrieval
by an APL function (APL2)
User Communication Facility for data transfar between
users (APL2}
Relation Data Base System
Fullscreen management system
Program File System ~ APL Systems developmentaid
Projact Management System
Regression Analysis Package
Assembler written replacement function for cammonly usedCPU-consuming APL functions, includes a Forms Processor.
Regrassion Analysis Package
Aetational Database System
Multipta font PC character generator. Dealers required for
non-Scandinavian countries.
Hierarchical Planning System
Mainframe APL spreadsheet runs under VM/CMS,TSO,
VSPC
Version for APL*PLUS/PC

Componentfiles, quad- functions & nested arrays for IBMVSAPL under VM/CMS & MVS/TSO
First APL compiler. Available with APL"PLUS enhancements
and Sharefifa under VM/CMS & MVS/TSO
Print APL componentfiles
Convert non-APLfiles to APLfiles
Extends APL primitives to database management
APL Software development tools
Powerful Information Centra spreadsheet incorporating dataexchange between APL and FOCUS, IFPS, SAS, APL/DI,ADARSII, LOTUS123, VISICALC, MULTIPLAN,OIF files
STSC’s shared access componentfile system for APL2.Comparable to all APL*PLUSfile systems: multi-userstorage of APL2 arrays with efficient disk usage.
Full featured FMT for APL2
Workspace documentation utilities
Extands APL primitives to database management

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

 

Utilities including: RAM disk, full screen data entry, menuinput, report generation, file documento, exception handling
and games.327x IRMA support,
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E&S

FASTCODE
Gen. Software
HMw.

Inner Product

M.B.T.

Mercia

MataTechnics

Fin & Stat. Library
SPREADSHEET MGR
PROTOPAK
AMS
AMS
RAMS:
BMS.
FMS
CMS
sos
FASTCODE, MONITOR
PROPS
INPUT
PRINTPAK
VIEWPAK
4XTRA
Arbitrage
Basket
Menu-Bar
Viewcom
APL/ABASEIt
APL/GBASE lil
APL/LOTUS
APL/WORDSTAR
APL/MULTIPLAN
CEMAS
RHOMBUS,
HASLEMERE
STATGRAPHICS 2.6
Upgrade 1.0 to 2.6
Upgrade 2.0 to 2.6
EXEC*U*STAT
APLAPLUS tools
- VOLT
~ VOL 2FINANCIAL ANDSTATISTICAL LIB.APL SpreadsheetMICROSPANLOGOL
MetaScreen
MetaPack
APL-IEEE484
PLOT/PC
Browse
ADAPTA OLS
ADAPTA MSP

350
195

poa
$239
500+
poa
pos
poa
poa
pos
poa
poa
150
150
150
150
150
150

3,500
poa
poa
635
295
145
395

225
125
326
195

93
9g
99

poa
poa
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Financial & statistical routines
APL~based spreadsheet for APL*PLUS/PC. Celi arithmetic;transfers ta ASCIL LOTUS
Packages for prototyping managementinformation systems~ cansisting of: PC & mainframe modulesRelational databases.Multi-dimensionat arraysCombined RMS & AMS.Dynamic nancial modelling & forecastingFull-screan handler tor APL*PLUS/PC. [AP124~based)Communications package.Scheduled ordering and stock control.
Assembler written monitor for APL applications inAPL*PLUS/PC
Spreadsheet system for Product and/or Project Planning.
Matrix manipulation package far data entry & reportgeneration
Block printing for VM/CMS
AP124 Protocol emulator for IBM/PC
Front-end Foreign Exchange dealing / pos keeping
Arbitrage modelling
Sasket currency modelling
pull-down menu for APL*PLUS/PC
Control Viewdata from APL
Interface APL with dBase II
Interface APL with dBASE fll
Interface APL with Lotus
Interface APL with Wordstar
Interface APL with spreadsheet
EEC monatary and agrimonetary analysis.
Integrated Ofsu3suce System
Hotel Accounting Systam
Integrated stat. graphic system for PCs.

Easy to use Statistics for management.

IBM PC Utisities:IRMA3270 comms, full screen, RAM Diskreport generator
File documentation, screen editing. Exception handling.
Financial and Statistical analysis

APL spreadsheet ~ links to popular spreadsheet software.
Comprehensive APL tutor
Logistics management system for PC, Forecasting, InventoryControl, Scheduling, Distribution, ete
Full-screan handier for APL*PLUS/PC, based on VSAPLAP124
Comprehansiva utifities package for APL*PLUS/PC.Includes:MetaScreen, MetaWS, Browse, Toolbox, Numeric Editor.
Controls IEEE488/GPIB Bus from APL*PLUS/PC.
20 & 3D Graphics package. Includes interactive diagramEditors.
Scroliing of DOSfites, large APL variables.Production & purchasing scheduling for processmanufacturing.
Job~shop loading & scheduling for multi-stage production.
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MicroAPL

Parallax

LP. Sharp

Sugar Mili
Uniware
{mainframe}

MicraTASK
MicroFILE
MicroPLOT
MicroLINK
MicroEDIT
MicroFORM
MicroSPAN
MicroGAID
APLCALC
MicroPLOT/PC
MicroSPAN/PC
PC TOOLS Vol 1
STATGRAPHICS Rel 1
STATGRAPHICSRel 2
ExecuCalc
ExecuPlot
ACT
APS
BOXJENKINS
CONSOL
COURSE
EASY
FASTNET
GLOBAL LIMITS
MABRA
MAGIC
MAGICSTORE
MAILBOX
MAILBOX/PC V.2
upgrade to V.2
MICROCOM
Q PACK V.7
Q PACK upgrade
Q PACK RTS
SAGA
SIFT
SNAP
SUPERPLOT
VIEWPOINT
XTABS
Stat 1

STSC’s ENHANCEMENTS
STSC's SHAREFILE
PROGRAMMER TOOLS &
UTILITIES
FILEPRINT
FILESORT
FILECONVERT
FILEMANAGER (EMMA)
APL*PLUS COMPILER

250
250
250
250
250
250
250
poa
400
250
250
295
495
535

$5,000
$5,000

poa
poa

$129.95.

10,715
10,715,
5,715

5715
5,715
5.715,
5.715

21,430

Vol5 No.2

Preduct development aids
File utilities and database
Graphics for HP plotters etc
General device communications
Full screen APL editor
Full screen forms design
Comprehensive APL tutor
Ethernet & other networking
APL spreadsheet system
For APL*PLUS/PC product
For APL*PLUS/PC product

Mainframe-based electronic spreadsheet for VM/CMS &
MVS/TSO with links to micro products.
Mainframe-based colour graphics with micro sinks.
Actuarial system
Financial Modelling
Forecasting technique
Financiat Consolidation
APL Instruction
Econometric Modalling
Project Managament
Exposure management for banks
Record maintenance/reporting
Tima series analysis/reporting
N-dimensional database system
Electronic Mail
Full screen front end to [PSA mailbox

Mainframe to micro tink
Object packaging for APL-LAB/PC
Upgrade v.6 to v.7
Run time version
General graphics, most devices
Forecasting system
Project management
Businass graphics
4GL — Info centre product
Survey Analysis
Statistical toolbox, menu driven

Quad-functions & nested arrays for IBM VSAPL under
VM/CMS and MVS/TSO
Componentfilas for 18M VSAPL under VM/CMS and
MVS/TSO and for (8M APL2

STSC's database package.
First APL compiler. Complements APL*PLUS enhancements
and Sharefila under VM/CMS and MVS/TSO.
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EXECUCALC 3,995, Mainframe spreadsheet campatible with VISICALC and partof LOTUS 1-2-3 under VSAPL {VM or TSO}.
(microcomputer) STATGRAPHICS 725 Statistics & Graphics for PCs.

STATGAAPHICS FCA 140 An add-on module to STATGRAPHICS: FactorialCorrespondence Analysis.
APL*PLUS/PC TOOLS
- VOL 325 Incl. 327 x IRMA support, RAM disk, full screen data entry,menu input, report generation, games.
- VOL2 128 Incl. Fila dacumentor, screen editor, exception handling.
SPREADSHEET MNGR 250 APLspreadsheet with built-in ASCII, LOTUS and SYMPHONYinterfaces,
APL*PLUS/PC FIN. & 350 Callection of financial
STAT.LIBRARY andstatisticalutilities.
POCKET APL 140 Smaller version of APL*PLUS/PC.
UNIASM 275 Coliection of assembier routines for APL*PLUS/PC users.
UNITAS 240 APL*PLUS/PC spreadsheet-like data entry andvatidationsystem.
The APL DEBUGGER 108 First reteased APL*PLUS/PC debugger.
OVERLAYS 250 Fast assembler routines to handle overiays in APL*PLUS/PC.
R:BRIDGE 380 Interface between APL*PLUS/PC & A:BASE 5000.
oma 380 A version of EMMA (APL database manager} forAPL*PLUS/PC users.
APL2C 295 Interface between APL*PLUS/PC and DATALIGHT C

language.
ADAPTA/DLS 33,333 Production & purchasing scheduling for procassmanufacturing.

Warwick UniversityBATS 500 Menu driven system for time series analysis and forecastingusing Bayesian Oynamic modelling,Price is reduced to 35for academic institutions.FAB free Training program for tha above.

APL CONSULTANCY
(prices quoted are per day unless otherwise marked}
COMPANY PRODUCT PRICES(2) DETAILS
APL Consulting Consultaney 180-550 Expertise in APL system design, projact management,prototyping, financial applications, decision support systems,MIS, finks to non-APL systems, documentation.APL Paopla Consultancy from 120 Consultants available atall levels, with experience in: VSAPL, APL*PLUS, APL2, Sharp APL, Dyalog APL, APL.68000,/Unix, TSO/MVS, VM/CMS, graphics. Additianal skillsavailable: OR, statistics, financial, commerce, retail,engineering.
APL SoftwareTechnology Consultancy poa Technical & business systems, micros, networking &communications a speciality.
Buckland ManagementSystems Consultancy poa Business and Technical systems in commerce and industry.Designing, programming and implementing applications ofOR andstatistics.Camacho Consultancy poa Specialising in programming & manual writing.Chapman Consultancy 150-300 24-hour programmer: APL, C, assembler, graphics; PC, mini,mainframe, network.Cacking/Drury Consultancy 120-150 Junior consultant140-200 Consultant185-300 Senior consultant275-400 Managing consultantPeter Cyriax Consultancy 100-150 Junior Consultant

420-200 Consultant
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160-300 Senior Consultant

 

Delphi Consultancy poa Specialising in managementreporting systems and APL onmicrocomputers.Dyadic Consultancy poa —_—APL system design, consultancy, programming & training forDyatog APL, VSAPL, APL*PLUS,IPSA APLetc.Eas Consultancy 150-250 System prototyping: all types of information system.FASTCODE Consultancy poa Specialise in improving performance of APL agplications on
micros & mainframes.Gen. Software Consultancy 100+HMw. Consultancy poa System design consultancy, programming. HMW specializein banking and- prototyping work.Inner Product Consultancy 200 On-site micro-maintrame APL, PC/DOS & Assembler

Lloyd Savage Consultancy poa Decision support. particularly specialising in Sales &Marketing systems.MB.T. Consultancy poaMercia Consultancy poa ——APL*PLUS & VSAPLconsultancy.MetaTechnics Consuttancy poa Management Information & Production. Engineering, APL -C/Assembler custom programmingMicroAPL Consultancy pon Technical & applications consultancy.MTA, Consultancy poa —-Speciatise in Maintenance and devefopment of existing APL
systemsParallax Consultancy $750 Introductory APL, APL for End-user & Advanced Topics inAPLQB On-Line Consultancy 200 Specialising in Banking, Financial & Planning Systems.Rochester Group Consultancy pox Speciatisa in MIS using Sharp APLLP. Sharp Consultancy poa Consultancy & support service world-wide.Uniwara Consultancy call Junior to managing consultancy in APL.

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS
APL Peopla Employment Agency pos Permanent employeesplaced atalf levels. Contractorssupplied for short/longterm contracts, supervised orunsupervised. Executive Search service available.
HMW Employmant poa Contractors and permanent employees placed.
Mercia ALLCARD 495+ Memory managementunit, allowing 952K under OOS - extra312K APL*PLUS/PC workspace.

MULTI~APL 195+ Multi-task / Multi-user / Network APL*PLUS/PC withfilelocking, ete.
LP. Sharp Productivity Tools poa Utilities for systems, aperations, administration & analysts;auxiliary processors, comms software, international network.Databases poa Financial, aviation, energy and sacioeconomic.

VENDOR ADDRESSES
COMPANY CONTACT ADDRESS & TELEPHONE No.
APL 385 Adrian Smith Brook House, Gilling East, York Tel: 04393-3385
APL Consulting Jill Moss Tha Old Malthouse, Clarance St, BATH, SAT SNS. Tel: 0225-462602

Tim Parry Jubilea House, Chapel Rd, HOUNSLOW TW3 1XT. Tel: 01-577 3541
APL Impetus Ltd Cedric Heddle Rusper, Sandy Lane, Ivy Hatch, SEVENOAKS, Kent TN1S OPD Tel:

0732-885126
APL People Jill Moss The Old Malthouse, Clarence St, BATH, BAt SNS. Tel: 0225-462602
APL Software David Alia Jubilee House, Chapel Rd, HOUNSLOW TW43 tXT Tel: 01-577 3541
APL Software Technology

John Hagger 14 Rosewood Avenue, Alveston, Bristol BS12 2PP Tet: 0454415737
Par Hultin 46 Vicarage Road, South Benfleet, Essax SS7 1PB Tel: 0374550501

Beta—plan APS Kim Andreasen Stengrade 75 , DX-3000 Helsingor, Denmark Tel:45 2 21 48 48
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Westwood, 9 Grove Road, Camberley, Surrey, GU15 20N Tel:
0276 684327
Butet House, 3 Great West Ad. London W4 SCJ Tel: 061-995-1433
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Unit 216, 62 Tritton Road, London, SE21 8DE. Tel: 01~670 7959
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New Product Announcements

IBM APL2/PC (including 32-bit APL andfree runtime)
This is an almost complete APL2 interpreter for the PC. The product was announced in
the UK on 14th November 1988, andwill be available early in 1989.
It includes a 32-bit version of the interpreter for use on 386-based machines,and the 16-
bit version has the option of a ‘packager’ which produces a .EXE file from your APL
workspace which you mayfreely distribute.
Auxiliary processors are included for full-screen management (AP124 style), file
handling, communications and so on.
The interpreter was demonstrated at APL-ication, both in 16-bit and 32-bit versions, The
price is £348,

STSC APL*PLUSII
A full 32-bit rewrite of APL*PLUS/PC with nested arrays as per the mainframe product.
The cost is approximately £2,000 ... see the entry for Cocking and Drury in the Product
Guide.

Adelphi APLto Oracle Interface for APL*PLUS/PC
Tibor Horvath (Arlington Associates) announces Adelphi to provide PC users access to an
SQL database from APL.It connects APL*PLUS/PC to the Oracle relational database.
The product consists of a compiled routine which links APL to Oracle, and APL functions
for interacting with the database. SQL statements are passed as arguments to these
functions, and data is transferred between the database and the workspace using one
APL variable for each field.
Adelphi requires APL*PLUS/PC version 3.0 or higher, Oracle version 5.1 or 5.1A, IBM
PC with 640K,plus 896K extended memory,anda fixed disk.
It is available from August 31st 1988, at a cost of $195. Contact:

Arlington Associates
3700 MountDiablo Blvd., Suite 300
Lafayette, CA 94549
(415) 283-5613
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"APL as a Tool of Thought V"
Proceedingsofthe 5th Annual

Professional Development Seminar 24/10/1987
reviewed by Derek Wilson

This is published by NY/SIGAPL.It is available from Renaissance Data Systems, 660
Amsterdam Avenue - Suite 124, New York 10023, USA. Theprice is 15 US dollars;
overseas orders should add 10% to cover postage.
The papers cover a wide variety of topics:

Programming the Connection Machine - Michael J.A. Berry
APLis a Tool ofActuarial Thought- Joe Heise
A Fractal Experimenter's Toolkit - David M. Law
I-APL Tutorial on Mathematical Tools for Interactive Use - Dr Linda Alvord
APL2 and Deductive Logic - David Macklin
The Yorktown Logic Language - Norman Brenner
Rule-Based Inferencing Functions - Jonathon Bard
Statistics with APL - Arthur Castel
Database Structures in APL - Christopher Lett !A BitofAccounting - Ed Shaw

The theme ofthe conference was how APL thinking can lend understandingto a variety
of fields, and browsing through the papers I found three which areofparticular interest.
This is not to denigrate the others, I am sure that any other APLerwill find a numberof
articlesof interest.
Thefirst paper gives a particularly optimistic foretaste of the future of APL.It deals with
the appropriateness of APL to the new generation of highly parallel computers,
epitomised by the Connection Machine.This has tens of thousandsofprocessors whichallperform the same instructions on differential data elements, ive. it is a data-parallel
machine.Toutilise this processing power, new language constructs have been developed
for languages such as Fortran and C, whereas APL lendsitself quite naturally to this
hardware architecture, and indeed the designers of the Connection Machine languages
have borrowed heavily from APL, To quote the conclusion:

"The marketplace has showna distinct preference for languages whichfit hardware architecture
well over languages which describe algorithms well. There is no reason we should not be able to
have both."

The other two papers I found specially interesting were those of Heise and Shaw whichillustrate how APL can be used to express concepts in Actuarial Science and Accounting
respectively. The conciseness andlegibility of the APL expressions for concepts such as
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Annuity Factors, Survival Probabilities, and Ledger Maintenancecertainly give a quick
insight into what would otherwisebe confusingdisciplines.
Other papersoffer similar perspectives of non-APL subjects, and the proceedings are very
well worth perusing: the readeris bound to learn something and pick up someusefultips.

  

 
ES

Ziemann:Selected musings at the VECTOR Working Group
——
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STATGRAPHICS
reviewed (for an APLer by an APLer)

by Gavin Schwarzenbach

As an Operational Research Scientist using APL to build solutions to business problems,Toften find myself needingstatistical algorithms and fancy graphs. My needis for a set ofrelevantfunctions,either to use as a toolkit, or to build into a system for a user. With thatin mind I cameto review Statgraphics to see how wellit could meet this need, rather thanto analyse the statistical validity of the algorithms.Thesize of the package means that Ihave only lookedat certain areasofit in detail, and cannot commenton the usefulness ofall of the functions.

Introduction
Statgraphics is a statistical and statistical graphics package, written in APL for a PC.Theareas covered are best shownby looking at the main options menu.

 

STATGRAPHICS Statistical Graphics System   
DATA MANAGEMENT AND SYSTEM UTILITIES TIME SERIES PROCEDURES

A. Data Management L. Forecasting
B. System Environment NM. Quality Control
C. Report Writer and Graphics Replay WN. Smoothing
D. Graphics Attributes 0. Time Series Analysis

PLOTTING AND DESCRIPTIVE STATISTICS ADVANCED PROCEDURESE. Plotting Functions P. Categorical Data AnalysisF. Descriptive Methods Q. Multivariate Methods
G. Estimation and Testing R. Nonparametric Methods
H. Distribution Functions §. Sampling
I. Exploratory Data Analysis T. Experimental Design

ANOVA AND REGRESSION ANALYSIS MATHEMATICAL AND USER PROCEDURES
J. Analysis of Variance U. Mathematical Functions
K. Begression Analysis UV. Supplementary Operations

Use cursor keys to highlight desired section. Then press ENTER.
iHelp 2Edit 38avscr 4Prtscr 5 6G0 Wars 8Cmd Sdevice 16QuitINPUT 41/7 4788 17:88 STATGRAPHICS Vers. 2.6 Display

Figi: screen copyofStatgraphics main menu
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Most users would be unawareof its being written in APL, apart from having to read
mathematical expressions from right to left, which is perhaps natural only to those
acquainted with APL.
Installation wasfairly straightforward, with the user being clearly guided through the
joys of setting up drivers and editing config.sys files. There are two methods of running
Statgraphics: either straight from DOS or, more useful to an APLer, as a workspace
within APL*PLUS, Running Statgraphics from APL*PLUS on a Toshiba portable caused
problemson exiting from the graphics, which was due to the use of the soft CGA
character set (F =1024) for APL*PLUS,It was howevereasy to change the colours of the
Statgraphics menus and highlighting, in order to improve readability on a plasma
display.
The user-interface is good, with easy and quick access to familiar routines, but also with
good help facilities for the less familiar. Graphs are easily produced, labelled and then
printedor saved, as shown below.

Surface Plotting Options
 

Top title:
(2 lines)
X-Axis Title:
Y-Axis Title:
Z-Axis Title: N<

x*

Plot type: Surface
For surface plots:

X-axis resolution:
Y-axis resolutio

166 X-axis skip factor: 1
188 Y-axis skip factor: 14   

Lines parallel to: Both axes Hidden line removal: None

For contour plot:
Type: LinesContour levels:

or
Number of Divisions: 18 Minimum! 1.16241 Maximum: 5

Complete input fields and press F6.
iHelp 2Edit 3Savscr 4Prtscr 5 660 Wars B8Cmd SDevice 18Qui

INPUT 41/ 4/88 17:48 STATGRAPHICS Vers. 2.6 Display SURFAC

Fig2: screen copy ofgraph label
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Response Surface Plotting
X-axis minimum! -8.5 Y-axis minimum: -@.5
X-axis maximum: 6.5 Y~axis maximum: @.5
Number of x-axis intervals: 20 Number of y-axis intervals: 20
Function type: User function

Function: 1/8, 2+(SQRTC(X*X)4(Y#Y)))

Complete input fields and press F6.iHelp

=

2Edit

=

38avser 4Prtscr 5 6Go Wars  8Cmd SDevice 16QuitINPUT 41/ 4788 17:5@ STATGRAPHICS Vers. 2.6 Display SURFACE
Fig: setup options

 
  RUT 

a5
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Fig4: Failed attempt at a Mexican Hatt
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I didn't find the need to use the documentation very often, mainly because I didn't get
lost. The documentation is organised into sections according to the main menuscreen,
makingit relatively quick to look up problems.

Analysis of Experimental Data

Having accumulateda fairly large amountofdata from a Taguchi’ experimentaldesign,
this seemed an excellent opportunity to put the package throughits paces. At this point,
certain annoying features cameto light which would probably only be noticed by APLers.
The first is that when inputting an expression within the package, one has to type
English equivalents for common or garden APL expressions such as TAKE, COUNTfor
iota, COMPRESSetc. The other more importantfaultis the lack of active memory when
running from APL*PLUSrather than from DOS.I found that it was very easy to crash
the system trying to perform fairly normaltaskslike trying to edit 6 variables that were
216 long,or to perform multiple regression on threeofthe above variables.
It was quick and easy to explore the data and summarise, through simple and ‘box and
whisker’ plots, as one would expect from a statistical package. However, fitting a
multiple regression model to the data was nowhere near as good as the University of
Kent package "UREG"which I wasalso using. UREGpoints out potential problems with
the data, suggests transformations that could improve the fit, and generally is more
informative than just producing a model as Statgraphics does. Anyone buying
Statgraphics to perform

a

lot of regression analysis, or more complex analysis, could be
disappointed.
Statgraphics was also useful for quickly producing response surface plots of the results,
although it would have been useful to superimpose the actual data points against the
surface.

Of moreInterest to an APLer
Iset out to investigate the possibilities of building a toolkit of statistical and graphical
functions, that could be used by others as a toolkit, or merged together to form part ofa
larger system. Being written in APL gives Statgraphics advantages in this respect, but
more importantly the system design enhances these possibilities. When running from
APL*PLUSonecan ‘drop out’ into APL, and thenrestart the package,thus enabling data
manipulation in a familiar environment,

There are however more significant advantages to running Statgraphics from
APL*PLUSthanjust being able to manipulate data. One can write functions using the
"building blocks" that Statgraphics uses, which is an excellent way to build fairly
complex routines quickly. Most of the functions used by Statgraphics are documented,
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making them very easy to use. Once a function has been written, it can then beincorporated into Statgraphics and accessed from the menus, just like any other function
If the environment provided by Statgraphics is not suitable for any reason, theStatgraphics functions can be used in another workspace, enabling users to buildsystems tailored to their needs. Of course you do need a Statgraphics runtime licensebefore you give such a system to anyoneelse!

Summary
Statgraphics provides a fairly broad, but shallow approach to Statistics, which shouldmeet mostpeople's needs. To an APLerthereis quite a lot of scope for enhancingit, andfor using selected functions as partof a customisedstatistical package.

Availability
Statgraphicsis available from Cocking and Drury,or from Mercia Software. Please checkthe VECTOR Product Guide for the latest prices. Both the above vendors run regularStatgraphics courses, again you willfind the dates in the VECTOR Course Diary.

 

 
e@ are a specialist firm of consultantswith a prestigious list of clients in-cliding majorCity institutions.

or oneoftheseclients we have recentlydeveloped a foreign exchange dealingsystem with the following features:—deal entry,deal enquiry, multi-currency position keeping,basket currency calculators, arbitrage cal-culators and ticket production.
you areinterested in foreign exchangedealing, treasury operations, portfolioManagement, commodity broking or similarareas we would be delighted to discuss how| we could help. Call Stan Wilkinson,HMW COMPUTING LIMITED Hamilton House1 Temple Avenue London EC4Y OHATelephone 01-353 4212
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RENAISSANCE DATA SYSTEMS
BOOK OIVISION

#8 Enlightenment Thru Information Processing *#*
1989 Catalog Excerpts (as of January 1, 1999)

+44 ALT APL Books in Print +++woeeeeeeeeweenence en nna n eneeenennnerreenternc seene ena scnereeenncccesssners Quantity Total
Important for the Professtonal APL Programmer: Price Ordered Cost
BeacuususeeemrrecseazersxgenxuzCaseereeexessse TT TE TT vores wots
THE APL IDIOM LIST, Perlis and Rugabar - Funded by Mobil. Written at Yale, $ 6.50.

Very terse, but includes nuggets of gold, 1977, 50 p. .
APL - & DESIGN HANDGOOK FOR COMMERCIAL SYSTEMS, Smith - Readable, technical, $44.00.

thorough, Inctudes a smail collection of good idioms, 1962, 180 p. .
APL - ADVANCED TECHNIQUES AND UTILITIES, Bergquist. Good discussion of $44.95.

alternative approaches to a wide range of progranming tasks - efficiency.
searching, dates, workspace documentation, file design, boolean techniques, .
financial utili 3, Assumes knowledge of the basics. Many idioms. 1966, 450 p..

 

Diskette for above. Contains all functions described in text. Format is $15.00. :
for STSC APL#PLUS/PC but is uploadable to Sharp APL. VS/APL. APL2. . .

APL HANDBOOK OF TECHNIQUES, IBM - Utilities. Many comments. 1978, 109 p. $18.00. .

A Bit of APL History:euegtancrzesssze wcemm~ New Printing! “7"7"* . .
A PROGRAMMING LANGUAGE , Iverson - The book that started it all, A computer $59.95. .

science classic, APL's roots. Reprinted by ROS on acid free paper in a .
high quality, soft cover edition. Only 25 copies available! 1962, 286 p. .

A SOURCE BOOK IN APL, Falkoff & Iverson ~ By the famous duo. A must for $15.00. .
serlous APLers. The whys and the wherefores. Includes "Notation as a . :
Tool of Thought,” Iverson's 1979 ACM Turing Award Lecture. 1961. 139 p. .

 

So you want to learn APL?sas surgsrzes =
APL2 AT A GLANCE: Brown, Pakin, Potivka. Solid, unintimidating, introduction $26.00. 

to APL2, Clear illustrations, modern exercises in each chapter. Gets you +
started. Three sample applications. 1988, 444 p. . :

APL - AN INTRODUCTION, Pealle - Especially for the computer-shy. 1986, 459 p. $29.95. .

weveewee-- Proceedings from APL Conferences ------~~~ .
APL AS A TOOL OF THOUGHT. PROFESSIONAL DEVELOPMENT SEMINARS, NY/SIGAPL. They

cover a wide range of topics in business and education. .
1987 - Logic, insurance, stattatics, A.1., accounting, fractals, linked lists.
ve 1984, 1995, 1996, 1967, 120 to 150 pages each each $15.00.
1983-1967 as a package. $55.00.

Sub-total: $
Postage and handling - U.S. and Canada ($2,50 each item over $25. $2.30 miaimum.):
Postage and handling - Internationa! (please add 15% surface mail, 50% airmail

NYC Residents please add 6 1/4% sales tax, NY State. 4%:
     

Total: $

 

Please send complete catalog:
Jate: Please make check or money order payable

in SUS and sand with this form to:
Name: Renaissance Data Systems

P.O. Box 20023
Park West Finance Station
New York, New York 10025-1510
U.S.A.

Streets: (212) 864-3078
Postal

City, ate. Codes Country:
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RECENTMEETINGS:

Workshop on APL in
Artificial Intelligence

Syracuse University, New York
August 16th-20th 1988

APL-ication: the Practical State-of-the-ArtAPL Conference
28th-30th September 1988 at the University ofKent

Copies of the conference proceedings are available from the British APL Association atthe following address:
British APL Association
c/o Special Interest Groups Liaison,
The British ComputerSociety
13 Mansfield Street
LONDON W1MO0BP

Price to British APL Association Members: £12.00Price to non Members: £15.00
Please send your cheque with the order (payable to "British APL Association”)or quote your Mastercharge or Visa number.
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Appropriate use ofAPL
for Artificial Intelligence

Notes on APL in AI Workshopat Syracuse University
by John Adams

I have been working on Expert Systemsprojects in British Airwaysfor the last 2 years
using a mixture of PROLOG,C,and PC-based shells, Since my previous background was
as an APL programmerI havekept a close watch on whether APL has anything to offer
the AI world. This article is intended as a summary of my opinions in the light of the
recent conference workshop "APL Techniquesin Expert Systems”.

The amount of AI work taking place in the APL community is now pretty large - the
conference material overflows a large lever-archfile such thatthetotal library ofAPL/AI
papers now covers 3 volumes, However mostofthis workis still research with only 5
systems that I would call successful. Nevertheless the conference has further convinced
me that APL could be a good choice for workingin the following areas:

- Uncertainty applications such as risk analysis can benefit from APL's
arithmetic capabilities. Most research has concentrated on how to produce a
variety of fuzzy logic functions [8][9]. An interesting alternative is Hagamen's
approach in MEDCATwhere ‘conclusions’ are only fired when the combined
effectof the ‘conditions’rises above a certain threshold [2][3].

- Natural language. Hagamen has demonstrated that APL can produce effective
natural language input and output provided the discourse is kept within a
limited specialism [3].

- Neural networks. These learn to recognise patterns in complex data and may
have applications in computer vision, speech recognition, and forecasting. APL
seems a natural choice since these models work by manipulating numeric
arrays thousands of times over. Parallel processors are eagerly awaited by
neural net researchers - a suitable interpreter would be able to use APL's
inherentparallelism without any need to changethe source code.

- Embedded intelligence. APL hasprovenitself as an excellenttool for MIS, DSS,
and ORbuilding. The use of APL could eliminate the need for data extractions,
file downloads, or complex memory linking in applications where the
‘intelligent’ part must be well integrated into a larger whole. The benefits could
be particularly marked in an application requiring complex data manipulations
or hefty number crunching. This is IBM's reason for using APL in the LMS
system at Burlington[4].
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Rule-based systems
For embedding intelligence into new systems or adding intelligence to existing systemsthe simplest technique, if appropriate, is to represent expert knowledge as rules. Rule-based systemsarefairly straightforward to build in APL. Rules would be typed-in via afull-screen interface using an English-like syntax and converted into an internal format.The two most promising internal formats are: (a)a list of rules each of which would be anexecutable APL statement or (b) a set of Boolean tables relating conclusionsto rules,rules to conditions, conditions to objects etc. The first approachis easier to program butthe second should be moreefficient(51.

Success Stories
RESEDA...........Interestingly this system dates back to at least 1979 and was writtenin old-fashioned VS APL.It was developed under Zarri at the FrenchCentre National de la Recherche Scientifique and is used byhistorians for querying a database of biographical information. Thequery obtains not only information which was directly introducedinto the database but also implicit information found usinginferences. The historian’s inferencing rules take the form:

<general observation> BECAUSE <possible explanation>
For example(in natural language): "One might take a particularattitude in an argument because one has close links with one of theparties in a conflicting situation."Forfurther details on the (rathercomplicated) methodology behind RESEDApleasesee the reference{1},

MEDCAT.........Bill Hagamenis a neuro-physiologist at Cornell University MedicalCollege with some particularly clever innovationsfor computer aidedteaching systems. MEDCAT is a MYCIN-like system aimed atsharpeningthe diagnostic skills of medical students.It has 4 modes ofworking: diagnosis, consultation, teaching, and learning.
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The diagnostic modeuses forward chaining adding up numbers
received from stimulus nodes andfiring conclusions whentheyrise
above a certain threshold. The consultation mode uses backward
chainingto explain conclusions. The teaching mode runsina
stepwise fashion through the forward chainer but instead of showing
conclusionsit asks the studentfor their diagnosis: if the student's
logic is inconsistentor incomplete it asks them someprobing
questions until any misunderstandings are resolved. In learn mode
MEDCATis able to learn from experts, incorporating knowledge
about a new or wrong diagnosis. To makeall this even better the
dialogueis via natural language with responses given in a matter of
seconds{2][3].
is another Hagamen teaching system but this time for anatomy. It
shares many features with MEDCATbutlooks more like a ‘semantic
net’; there are no threshold valuesto the inferencing mechanism. The
natural language interface is quite clever. Synonyms and spelling
mistakes are accepted as input but responses are always given using
the strict anatomical terminology. If the question contains an
ambiguous word the system tries to look at the context before asking
for clarification. Questions are not isolated but depend on what has
gone before; for example pronounsrefer to the last mentioned object
of an appropriate type to fit the verb. The question "Why?" does not
restate the facts but examines the knowledge baseto infer ‘rules of
thumb' which might explain things in a more general sense [3].
developed by Stephen Jaffe at Mobil Research to help geologists
determine the existence of Submarine Fans and henceoil.It has the
same feel as a diagnostic expert system built using a PC-based shell.
Rules are held internally as executable lines of APL such as 35 IF
(NOT P 33) AND (OR/P 30 81 32) AND (10 < D6)
Logistics Management System developed by IBM at the Burlington
manufacturing facility and reckoned to save IBM several million
dollars every year. LMS is described as "an implementation of
continuous flow manufacturing principles using the power of
knowledge based expert systems and drawing on the fields of
industrial and manufacturing systems engineering, computer
networking, window interfaces, data engineering, operations
research, statistics, and rule, object, and function based
programming paradigms. ..LMS is now a critical component in
running major areas of the manufacturing facility, and critical for
future successful plant operation"[4]. Implementation details ofLMS
are not given but the chief architect for LMS has written several
papers on coding the traditional Al paradigms in APL [5][6][7].
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Conclusion
Products purpose-built for Al work will alwaysbe better than APLat the tasks they weredesigned for. Neuron Data's ‘Nexpert Object’ will beat APL for frame-based objecthierarchies, Intelligent Environment's ‘Crystal’ will beatit for rule-based programming,and PROLOGwill beat it hands-down for logic programming. APL has somethingto offerthe AI purist where the purpose-built tools are at an early stage of development.Uncertain systems, natural language, and neural nets are examples of these.Reproducing the functionality of existing AI tools in APL will sometimes be justifiedwhere a hybrid MIS/DSS/OR system requires a relatively small amount of embeddedintelligence.
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APL-ication: the Practical State-of-the-Art
APL Conference

notes mainly by Adrian Smith
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The Campusat Kent University
on the first morning of APL-ication

Just after returned home,I hada call from myfather to say they were on their way back
from the continent, and were staying over in Canterbury for the night. On hearing of my
recent sojourn in the University,his first question was "how long did it take you to find
your room?" Some years ago, he too had the experience of the "E2/N7" geography of
Rutherford Hall, and the sight of several hundred bewildered clerics wandering the
stairways late at night had clearly remained with him!
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Conference Highlights
by Adrian Smith

Michael Wheatley on the History of the APL Environment

A

lotofreally good hard ‘inside information’on the early developmentofAPL,and howitfitted in to its environment. The rationale behind the development of DNA and the sharedvariable processors.

John Scholeson the Dyalog Session Manager
A really good idea, well implemented and well demonstrated. Thoroughly enjoyable.

The APL*PLUSII Product Forum
Again,lots of good hard information from the man who knows more about it than most.Invaluable for anyone thinkingofmovingta 32-bit APL.
Hands on IBM's 32-bit APL2/PC.
A product destinedto put the wind up STSC.A real Joy to play with; I can't wait to get myhandson a review copy.
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Extending the Domain ofAPL
by Michael Wheatley (IBM Santa Teresa)

Michael spoke from a long experience of APL development, his main interest having
been the linking of APL to the external world. In the beginning, APL was its own
operating system, and even in OS:

"It was a characteristic of those early systems that OS would gradually grind down, while APL
kept running. We'ed poke around in the control blocks for a while, and kick one of the usersoff,
and the system would come back up again!"

I suppose this was the sort of thing that gave APL a bad name,but at least it made it
popular with the system programmers!
Michael commented that the ‘user-interface’ of early APL had developed far more
incrementally than the ‘core’ of the language. It was an ad hoe mix of )emds, ‘magic’
locked functions (SETIO), and dyadic I-beams, which did thingslike shutting down APL!

By 1969,file systems had crept in, again via locked functions, APL now ran on DOS/360
and then on 08/360.It still considered itself in control of the machine; APL got all the
interruptsfirst, then passed the unwanted onesto DOS! The remainderofthe history is
better known:
LOTLisesesneees APLSV (IBM internal use). System variables and shared variables.

Formalized access to the environment.

 

 

1974ish... APL\360 handed over the machine to CMS! More functions were
included to access the environment.... quad-TS

1982.,..scsseseeenees APLZ.Various implementations had been runningsince 1976.

1985... APL2 with quad-NA. Greatly broadens the range of facilities; a
‘comingofage’.

19B8....ssersceeeee now you can call APL things from outside APL, e.g. PL/1 can access
arrays created within the APL environment.

222 srassessessensersnee co-operative processing. "I think that we have all the necessary
linguistic constructs now!"

Michael continued with a detailed tabulation ofall the ways APL hadever interfaced to
the outside world; what these were originally designedfor, what they were actually used
for, what they proved good for, and what they were badfor! I shall attempt to reproduce
those points which stuck mostfirmly in my notes/brain....
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Feature Designed for Used for Good for Sad for
)CHDS People! No results }COPY under People Interfacingreturned!! applicn control to the envt.
I-beam ad hoc factlity Exec assembler Sys-level

code outside APL =debugging
quad-I6 undoc. locked e.g. turning

functions vector on/off
tkd fms providing ‘side- “magic functions" Need copying; nameeffects, without conflicts - you can'treally understanding rename them.them!
Sys fns Iverson & Falkoff Giving contro] to No name Name pollution. NoSys vars wouldn't give us any the outside envt. conflicts! consistency across APLsmore symbols! "Wow, Proper return when

now [ can have as comptete. m/c dep'dt Didn't allow users or
many as I want" things Tike installations to add

APL developer's quad-ARBIN. their own facilities,tool“We went muchoverboard ....
APL2:41
APL*PLUS:120

Shared Asynch. interface File systems Formal descr "The management of multipleVartables to outside world. of APL\360 pairs of variables drivesyou
Extremely nuts, & is @ wonderfulVery much simplified Synchronous useful general source of error®™with the use of processes, with comms facility.nested arrays. full quad-SVC Asynch access Costly: high path-length,to SQL data ‘Has much data movement etc.
that dumbo over Over-engineered for the
there finished commonest use in synch
my query yet?" processes.

Quad-NA "I'm sure this one Resolves name High performace, notis right, because conflicts high useabtlity.T thought of iti*
---- Synchronous interface ----

In summary....
Horses... -.Courses.... 

Primitives........should be totally machine-independent. OK for use when thereis onewell-defined way of doing something. 0 is a classic example of a badprimitive!

 

ad hoc linguistic facilities, like 010. A path to other functions, likeOsV0. Badfor system-dependent thingslikefiles.

63



VECTOR Vol.S No.2

 

 

TINA .saeee magie locked functions, but user-definable. Handy for implementors
who want to experiment with new ideas without polluting the
language. Give access to existing subroutine libraries in other
languages,

OSvo....... ... asynchronous comms,and distributed processing. These should work
between machines as well as from user-to-user on the same machine.

A Better Mouse-trap
by Richard Nabavi (MicroAPL)

Richard has more experience than most of implementing APL interpreters in the Mac
environment. His demonstration of APL.68000 on a 4Mbyte Mac2 was most impressive:
someofhis comments were...

"The APL application hasto rise to the challenge of using these interfaces. The APL interpreter
needsto use them also."
“A programminglanguagehasto be ableto control the environment as well as run underit. This is
a problem for APL, because the application has to run simultaneously with the ‘compiler and
editor’ that createdit.”

The freedom that the Mac environmentgives is often a problem for applications... you
might need to stop the user resizing the active window if you had just set up a screen
panel withinitt
Normally you would expect the screen-handling to be a function of the application. In
Mac-APL it all works the other way round: APLis called as a subroutineof the operating
system event-loop, which is continually checking for mouse actions and so on. The odd
thing is how little help it gives to the application (in this case the APL interpreter).
Tricky operations like writing output to half-hidden windows mustall be dealt with by
the interpreter. Of course all your application does is to output text to the ‘screen’ as
normal.... Richard andhis pals have already doneall the hardbit.
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The Dyalog APL Screen Manager
by John Scholes and Peter Donnelly

This was ostensibly a Product Forum, but turned into a substantial tutorial on screenmanagement with nested arrays, and included some exceedingly silly ideas, such asscreen panels which ‘bounced’ aroundthe screen (andoff each other) as you attempted totype your name.It culminated in a very workable spreadsheet, implemented almostentirely in a single nested screen definition.
Somelong time ago I wrote a book about APL design, and thoseof you lucky enough toown a copy can look up Chapter-9 (page 90), where you willfind:

“For too long, APL has been a multidimensional notation constrained by a one-dimensional vew ofthe world. Even now,life is not perfect: why can't wejusttreat quadas the screen?
O(2+13;10+160}+HEADING
DATA*O[10+110; 10+120]

... the damn'thinglookslike a screen after all! One day ...2"
That was written in 1981; at last, Dyalog have come up with a screen-managementsystem which gives the user this kind of power and simplicity!
Essentially, the screen is reflected in a single nested array called (sm. This can beassigned to, referenced and (very important) localised just like any other systemvariable. Each row in OSM represents a rectangularfield on the screen (a bit like theGDDMpaneldefinition in AP126, or QWIN in APL*PLUS/PC); each column (of coursemost of these have defaults) defines a different attribute. The great advantage of thenested representation is that column-1 can be a text matrix of field contents for textfields, a numeric matrix for numeric fields, and so on.
When you assign to the array (or catenate a new field to the end) the content of (sm isimmediately reflected on the screen. The user can then scribble all over the inputbits,and whenheexits, the auxiliary variable OSR holds the usual information about the exitkey, modifiedfields, cursor location (again as per GDDM).
The great valueoflocalising (SM is that you can do basic windowing, pop-up help and soontrivially easily. As long as your help function mentions (SM in the headerit can definepart of the sereen as a new panel, manipulateit as it wishes, and as soon asit exits theoriginalscreen is fully restored with noaction atall from the programmer! Wonderful!!
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Peter Donnelly expoundingthevirtuesof the
Dyalog Screen Managerto Tim Perry

Only one quibble, which I took up with John Scholes afterwards, and which

I

still feel is
wrong. Because the change to 05Mis reflected instantly on the physical screen, if you
wantto build up a screen over severallines of code (say repeated catenates to the end)
you need to do this to a local work variable, only assigning to [SM at the last minute. It
might have beenbetter to reflect the changes to the physical screen only on thecall to
SR (as per GDDM when you don't see anything until you issue an ASREAD with
CTLS+101). However I accept that the fancy animationeffects (making a panel scoot
round the screen) would belesseffective.
For me,the highlightof the conference. Every home should have one.
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MicroAPL:the next 5 years
by Richard Nabavi

"The Macis a windowinto the future. Design for the Mac in the knowledge that the IBMworld will
eventually catch up!"

Richard saw three main strands of development...
- the IBM PS/2 with OS/2 (Presentation Manager)in its true 386 guise (end 89)
- the Mac 6820/68881 (here and now)
- Unix-based systems (with windows)

Richard's theme was very straightforward andto the point (as Richard's themes always
are). If you wantto learn how to program for windows and mice, get a Mac andstart now.
OS/2 is a dead duck on 286 hardware:

“Microsoft have done something to OS/2 which is about the nastiest thing they could have done
Youare stuck with 64K segments as OS/2 doesn't save the 386 registers. The Phar-lap extender
runs386 protected mode: Microsoft thought this mightbe useful.... so they stoppedit!”

While we wait for the REAL OS/2 (the 386 version) we can buy a Mac?2,or we can use the
Phar-lap extender with APL*PLUSII.

 David Eastwood Demonstrating APL.68000
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MrHRH Prince, Charles Buckingham,
Palace Road, The Mall, LONDON

by David Piper (Cocking & Drury)

... or to be more accurate, the generation of decent looking name and address output from
truly yukky input!
This had every right to be called an Expert System! The problem was to take free-format,
upper-case name and address data(full of nasty little keying errOrs and incorrectspac
ing), analyse it for content errors, and correct automatically as many keying errors as
possible.
The output was required to look smart, get the case correct on the McGuffogg's and
O'Hara's andsort outlittle details like "The Revd. Canon C Smith MA".
Oh... and it needed to run in a finite time on files with several millions of records! The
benefits to the customer were obvious: reduced cost in eliminating dud mailshots;
reduced customerirritation at incorrect salutations; better take up.

Implementation
The system was essentially rule-driven, with user-maintained tables of standardtitles
‘Group Captain' and possible abbreviationsfor these, such as ‘GRP CAPT’, 'GRP CPT’ete.
In this particular case there were nine different ways of abbreviating this one title;
‘Squadron Leader’ had 21!
Simple QSAM files were used, with fixed length blocked records, The processing order of
battle ...

1. Keyingerrors corrected. 5 --> S ete with some degreeofintelligence.
Tokenize data, retaining boolean pattern to record position in original data.

. Find standard words anddivide into clauses where possible
. Search early in the clause for knownlists of titles.

2p
2

BY

Searchlate in the clause for 'gongs'. Some hairy cases such as "A McTavish MC"
cause problems!

6. Use a 4 algorithm to turn tokensinto token codes. At this point the variation in
spellings of 'SQDR LDR’is eliminated. Note the decision to avoid dyadic 1 ona
nested vector.
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The resulting output could be verified as having both a title and surname,initials in a
sensible place, and as not containinga specificlist of ‘reject’ words like 'deceased'!

Efficiency Considerations
Very largefiles .... hence blocked I/O on fixed length records, The absolute avoidance of ~
at the recordlevel... processing is some 15 timesfasterif the loopingis by clause rather
than byrecord,
Lots of ‘partition vector’ operations using plain old VS APL techniques; the word and
phrase search uses these in preference to a nested approach.
Runs in batch from a TSO CLIST, using the AP101 stack to set a return code on
completion. On an IBM 3090/200 (MVS/XA)it will process 1000 records in 4.1 to 4.6 CPU
sec, using a 2Mbyte workspace. Multi-million record files are processed,with a hit rate of
94 - 96%, mostof the errors being untitled names.

All Comparisons are ODIOUS
by Rishad Talyarkhan (Product Area Manager, IBM Europe)

How do you compare a bunchofproducts like AS and IC/1? As all comparisons areodious,that was the name chosenfor this system. It was essentially a decision analysis model,
whereall the attributes for the different systems code be arranged in a hierarchy and
weighted to producean overall ‘strength’in a particular category.
Theresults were typically presented in the form ofa ‘radarpie’ which might look a bitlike this:
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.. apologies for the lousy drawing! The weightings determine the size of each segment,
the pie being ordered by segment size. Only the outermost band was shaded in each
sector, this representing the dominanceofthat particular productin that sector. If they
were all much the same,then verylittle shading would show,on the other hand a product
with a really strong 'uniqueselling proposition’ would jumpoff the page.
It was written in 3 -4 man-months using Graphpak and APE.
Qoesessessssessseeoeee Could we have written this in AS?

RTcoerced No. Userswill try to do it in AS, andwill fail. On the other hand, the
initial APL humpis too big, so people just won't try at all. AS sits
somewherein the middle;it is nowhere near asflexible as APL, and
by the way,neither is IC/1

1D sccoscazscmnesnesacrar Whomakesthe choice between systems?

Rbssecressencenast The answer is changing. 5 years ago it was DP ... the answer was
QMF.Since the users couldn't get what they wanted from DP they
went to PCs andapplied pressureto get access to the data.

  

   

 

management

ation creation

Report writing
Graphics

UI] tc71 (7) AS

|

BRR} MFOrdered in best fit sequence
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Panel Discussion: a Market Niche for APL
Chaired by Peter Donnelly,

with Brian Drury, Tim Perry, and Richard Nabavi

Brian Drury
APL hasdoneitself a great dis-service; it has singularly failed to standardise the links to
the outside world. APLers tendto feel they are superior, because they are dealing with a
superior product, and interpreter writers have shown a lack of commercial awareness.
There are three important quastion marks over APL’s future...

1. what is IBM's commitment?
2. ifthe APL people are so good, and ifAPL is so good, then why are we so few??
3. why don't successful software houses use APL???

In the future, most APL use will be concentrated on the superminis and micros.It will be
successfulonlyif it is more competitively priced. In particular the price of runtime APL
currently precludes the hi-volume,lo-price market.

“I would trade many of the enhancements to APL over the last few years for one DORACLEor
QFOCUS. We are limited only by the imagination and commercial awareness of the APL
developers”

Tim Perry
Of the areas where APL makessense,the interpreter is not a critical part of the price.
Whatdo we do about writing our APL code to make it easy to change over to C? What
utilities are there to help APL to interface to data maintained by other languages?
‘Whereis the glue to take data and getit into the format we want?

Richard Nabavi
I wouldlike to go back in history a few years. Most of what I'm going to say is based on
my own experienceof the smaller micro.
There's an implication that APL is in competition with something else ... are we saying
that the competition is one thing (spreadsheets, Basic, Pascal) or a whole lot of
application-specific tools? The truth is that APL has lost out in relation to 100's of
alternatives!
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APLis a very general-purpose tool. Which are the market niches whereit really should
have done well ....

- Managementinformation. Yes
- Financial planning and budgeting. Yes
- Insurance. Yes.
- Forecasting and modelling. Yes.
- Market Research bureaux. Here is a niche perfectly matched to APL's

strengths, yet no success at all. I recently meta forecast of telecoms apparatus,
based on tablesof installed base, growth rates etc. This is what APLis for, and
they used FORTRAN!

- Engineering and scientific. They still use HP calculators and Fortran
subroutines,

Whatis the competition to APL? In the areas where APL has succeeded in the past,its
patch is being encroached upon by spreadsheets or applications packages. The strong
areas are being squeezed from both sides.All thatis left to us is prototyping.
So ... I'm fairly pessimistic if we regard APL as the productwesell today. The real market
opportunity was 1982-3 when the competition was MS Basic. The competition now is
Quattro and Paradox and Excel! Wecan't just stand still ... if we were wrong in 1983 we
are even more wrong now.
The competition has been puttingallits effort into the things that sell packages; links
and interfaces. So ... what have they got, and what have wegot that they haven't?
BD W.ecseescseesseesLotus was a single company with a single commercial goal. Oracle

has had massive marketing and promotion. We cannothope to match
that.

 

The work done by ISO was extremely good, but only covered about
10% of what needed to be done. No standardcovers the file systems,
screen handling,printers and sa on.

RN waceesneeeewweWriting the package is a very small part of what a software house
does - say 10% The rest is documentation, marketing and
maintenance.

TP.......sesneeaesenes T've been using a rather pathetic system called SAS which has a sort
of matrix manipulation language.
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BD ue ecccsssseseeeesJf you have 18 maintenance programmers and lose one you have 17left. Thus you have both high visibility, and a degree ofsecurity, If
you have 1 APL programmer, andlose 1 that leaves none. This could
explain a lot about the average DP manager's attitude to APL.

BD...eeseeseseeesI would like to see APL swimmingwith thetide. Let's build hybrid
systems,not rewrite Oracle in APL every time.

TPiiscsesesestceeseneeewe need a commonset of tools we can use on m/c a, m/c b and so on.With these we will be able to build systemsthatwill last.
RNvoceceesseseenesA lot of emphasis at this conference has been on the user interface.

This mustfit with the other systems on the same machine - APL must
look right to the user.
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APL*PLUS II
by James Wheeler (STSC)

“Like any APL system, | am at my best when usedinteractively"

APL*PLUS II is aimed to fill the gap
between desktop convenience and
mainframecapacity. I find conventional PC
APL very satisfactory for the majority of
things I do; APL*PLUSII is for the serious
APL user who wants a seamlessall-in-one
APL environkment at their fingertips all
the time.    = oad

Aelred Tobin explaining someofthe
finer points of APL*PLUSII

Architecture
STSC havefollowed a two-fold thrust in APL technology ...

- the'PC' road to a ver complete PC-oriented APL
- a portable APL*PLUS system. A very advanced interpreter for 32-bit

computers. Designed for a 10-yearlife; currently available on Unix systems and
will be used on the IBM mainframe.

They have long had the dream of bringing together the two activities into a single
product. The 80386is an ideal machine for APL...

‘real mode’is a very fast PC.
‘protected mode'is a true 32-bit machine.

Hence APL*PLUSIJ is a two-part syatem:
- the Session Manager runs in real mode, and has the look and feel of a PC

product.It controls the screen, sound, keyboard ete.
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- the APL interpreter runs in protected mode using everything above the 1Mb
line as free workspace. It co-operates with the session manager... each “enter”
passes a command to APL for execution. The chip can switch very rapidly
between the two modes, so there is no perceptible delay.

Featuresofthe Interpreter
The data is held mainframestyle (bitty booleans, big integers), but in the APL*PLUS/PC
OAV. The nested array implementationis the same as release-6 of the mainframe product.
The ~operator is provided to manage looping, and the interpreter was designed from the
outset to support nested arrays.
There are 160 system commandsand functions...

“Addinglots of system functions is the right way to do it. We are convinced that integration direct
into the interpreter is what our uers want.”

Features of the Session Manager
Function editing is integrated with the APL session. The editor gives a ring of sessions,
which may include several functions, DOS nativefiles, as well as the interactive APL
session. Cut and paste is allowed from anywhere to anywherein thering.
The session can be driven from a menu tree, or via keystokes; the keyboard is
configurable, but from a configureation file outside APL, rather than with DPOKE.

Summary
This is a true 32-bit APL in the MS DOS environment.It usesall the available memory;
it is the serious APL for professional APL users.
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IBM's APL2/PC
notes by Adrian Smith

One of the most visited rooms in the exhibition contained a solitary PS/2 model-80
running the 8514-A large monitor, and the USversion of APL2/PC.
      

APL2/PCand the famous Apple.

I managed a mere half-hour on this very exciting APL. The 32-bit version responded
happily with OWA as 9797104 (i.e. lots) and proved rather fast and extremely robust.
There are APs to do pretty well everything under the sun, and the whole lot is now
available for £348 (or at least it would be if IBM would actually sell you one!)
The 16-bit version includes a packager, which really does hold the promise of free
runtime!
P.S.If you can get your handson the 8514-Adisplay,it is really lovely.
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Computers in the Boardroom
notes by David Preedy

Thefinal session of the conference was given by David Preedy, Development Directorof
Metapraxis - the developers of the RESOLVE Executive Information System. David
described the background to the development of RESOLVE, which is currently being
used by directors of about 60 major organisations both in the U.K. and America.
In the introduction,the talk explained someof the unique challenges presented by work
directly for senior executives. These included the need to design an easy-to-use system,
the problems of working underlittle direct guidance from the ultimate user, and the
over-riding importance of focusing the project on the current business needs of the
directors rather than being side-tracked by the technical issues, however interesting
they might be.
The talk then described someof the main issues related to the range of data coverage
most appropriate to senior executives and of Metapraxis' experience that their users are
looking primarily for a "what-is" rather than a "what-if" system.
The RESOLVE system itself was then shown in action, including a pre-recorded
"management presentation” describing a typical monthly financial report, followed by
live access to a corporate databasecontrolled by a memberofthe audience using a special
infra-red control system designed for use in corporate Boardrooms.
Following this presentation of an artificial corporation, the versatility of the RESOLVE
approach was demonstrated by switching to the output from "Mandate" - a joint project
between Metapraxis and the London Business School. This has combined certain key
economic trends from the government's CSO database with the LBS econometric
forecasts, presented using RESOLVE graphics. The result was a brief but enlightening
summary of many ofthe key economic trends currently making the nationalheadlines.
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TECHNICAL SECTION

This section of VECTORis aimed principally at those of our readers who already know
APL,It will contain itemsto interest people with differing degrees offluency in APL.
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Prize Caption Competition

 

Entries are invited to caption the above pair of photographs. The usualrules and prizes
apply (£100 split as the judges see fit amongst the three best entries), with the proviso
that "Beam meupScotty”is ruled to be a NONCE ERROR by the editor.

Please submit yourentry to theeditor, or to Dave Ziemann,by 1st April 1989.
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Hacker's Corner: Reading the TSO Session Screen
by Adrian Smith

Hacking the TSO session manager has always had some fun potential (such as thereverse-video pink andwhite stripes illustrated in an earlier VECTOR), However I have
to admit that the function below is actually rather useful!

ReSNAP PAGES$XX3CTLZAP;DATZAP$ SS ;CTLSM; IN3FLDS

 

(1) AGET TSO SESSION SCREEN(S) INTO RESULT VARIABLE.
(34 A XX+SNAP 5 GETS LAST 5 SCREENS (LESS TRAILING NULL LINES)
[a] neo Saved on 17/10/88 at 14:20 (by 2001)
(6] XX+126 OSVO 2 6 p'CTLZAPDATZAP' # XXe120 OSVO 'CTLSM'
{7} PAGES«1/1t,PAGES
[8] Re 0 79 p' '
(9] a SCROLL BACK TO THE FIRST REQUIRED PAGE ...
(10} CTLSM+'PAGE -',@PAGES-1 # XX+CTLSM
(11] AFIND OUT HOW BIG THE SCREEN IS ....
[12] CTLZAP+ 110 14 # SS+CTLZAP[8]
13] a SELECT GDDM PAGE 1001 ....
14) CTLZAP+ 305 1001 # XX+CTLZAP
(15] AREAD ALL FIELDS .....
[16] NEXT:FLOS+(1008+7SS-2){17] CTLZAP,422,FLDS,[1.5] 79 # XX¢CTLZAP{18} IN«((S$S-2) ,79) eDATZAP
[19] a STOP IF WE HIT A SCREEN FULL OF NULLS ...
[20] >(QAV{256 ]a.=, IN}TEXIT{213 ReR, (1) INi22] >(OTPAGES*PAGES-1)s£XIT(23) CTLSM+'PAGE +1' # XX+CTLSM # NEXT
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[24] AFINALLY DESELECT THIS RATHER DANGEROUS PAGE -...

[25] EXIT:CTLZAPe 305 1 # XX+CTLZAP
(26] XX4OSVR 2 6 p'CTLZAPDATZAP’
(27] fa LOSE SPARE LINES AND THE LINE WITH 'SNAP' ON IT ..-

{28] Re (( 144/V\ORV. #0AV[256]) 79) *R
[29] fa TRANSLATE NULLS TO BLANKS ...
[30] IN+,R # INCCINSDAV[256])/zoINJ+! ' # Re(pR) IN

v

The motivation was as follows. We had just acquired a reasonable APL font for our Xerox
4045 laser. Of course this had the characters in very peculiar places, so a quick DAV
lookup wasin order, It also needed a few control sequencesto select the APL font, set
sensible margins and so on.
Nowthis wasfine for function listings, where you already had hold of the data in an APL
matrix. Of course it was quite useless for screen hardcopy (of things like traces) unless
you could somehow nab the screen contents into a variable. Hence the above listed
function.
It will go back as manyscreens as you ask for (SNAP 999 will end up at the beginningof
scrolling memory) and then page forward a screen at a time taking snapshotsas it goes.
As soon asit hits a completely null sereen it assumes(as a safety measure) thatit has
arrived back at your currentscreen, andit therefore gives up.
The other interesting use wasin creating the basics of a user guide from genuinescreen
hardcopies. In this case the snapped images were wrapped around with some text and
shipped downto the PCforfinal editing. Have fun.
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Technical Correspondence

Security? What Security?
From: John Sullivan 20th July 1988
Tam becoming morethan

a

little concerned about the way APL implementers seem toimply that passwords in filing systems and function locking give security to an APLsystem. The truth of the matter is that there is no such thing as APL security, and anyimpression that there is gives a dangerousfalse sense of security to those who decide torely on it. The only way to ensure that your APL programsand data are safe from pryingeyesis to use the security systems that you use for your other programs anddata,and ifyou haven't got any other security systems you oughtto start lookingfor one.
If security is non-existent, what is the point of function locking? This question is evenmore relevant when there are well-known (but undocumented) ‘unofficial’ ways ofunlocking locked functions which range from the exceedingly handy (APL*PLUS/PC)tothe inconvenient (mainframe APL2). Even more,if you don't have a function unlocker,but you have the knowledgeof the workings of APL that can be gained from talking toafew technically-mindedpeople or from reading a few technical reports, you can write onein a reasonable time that will work well, even if it is not the best way of doing thejob. Forexample I have recently written a 17-line function in MicroAPL's APL.68000 for theAtari ST that will unlock locked functions; the research requiredto write this (which alsoinvolved deciphering the APL componentfiling system) took me about 24 hoursof non-continuous work, and also gave several side-effects which may well prove profitable infurther research.
So, function locking is a waste of time when it comesto security, Whatis function lockinggoodfor, then? Well, you don’t want yourusersto get confused when yourfunctions crashbecause some condition has occurred that you didn't program for (sooneror later this willhappento you!), so locking functions and allowing theerror to be dealt with further upthe stack seems a reasonable idea (this idea is already incorporated into IBM's dyadicquad-FX, with a feature to allow unlocked functions to be non-suspendable), To help withthis, why don’t the implementers give you a facility for easy unlocking of lockedfunctions? I can think of two ways of doing this, those implementations that use quad-lock could also use quad-unlock, and of course, what is wrong with using del-tilde foropening function editing for a locked function?
Ihave heard some people say that functions are locked to protect the secrets of theiralgorithms, Having unlocked a few functions written by other people in my time Iam notat all surprised, The only APL functions that you don't want people to look at are the ones
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that you are ashamed of. If you genuinely have a super new algorithm that you don't
want people to copy, why don't you supply the function to the users in machine code?
Most APL systemshavefacilities for calling machine code, and machine code usually
runsfaster than APL,so useit.

Sharing GDDMpagesbetween APL2 and Fortran

From:J. Sullivan 19th August 1988

In my department,it is usualto provide the users with a full-screen panel showing them
the progress of the program currently being executed. This panel contains 20 lines of
automatically scrolling text surrounded by a static header andtrailer, so that they can
see the latest progress message together with the previous ones. This means that they
can leave a program running and go awayto do somethingelse, returningperiodically to
see how things are getting on.
In order to speed processing up,certain parts of most applications have been or are being
rewritten in FORTRAN,and are being called using the Name Association facility. Of
course it would be nice to have FORTRAN putits progress messages to the same screen
as the APL messages. Looking through the manuals (APL and FORTRANas well as
GDDM),there is no documentation on how to do this seemingly simple thing. So,through
our official company channels, I asked IBM to doit. In the interests of those other
membersofthe BAA who may be thinking along the samelines as 1 am,I have decided to
circulate their answer to a wider audience.
You can't do it!

Yourssincerely

John Sullivan
TT Systems Support
National Westminster Bank ple
London EC3V 3NN

Gizz a Font

From: lain Hayward 8rd November 1988
I am running APL.68000 on my Amiga at home, but those meanies at MicroAPL Ltd
didn't give me a downloadable font for the printer. In fact printer support for what is
otherwise an excellent productis almostnil (moreon thatlater).
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If recent claims by MicroAPL are anythingto go by then there must be a lotof other usersout there with the same setup. Has anyone got a downloadable font for a 24-pin EpsonLQ-compatible printer? I'm thinking of making one and it should be quite interesting atfirst, writing a font editor (in APL of course!) and then designingthefirst few characters,
but after a while it will becometedious and very time-consuming. I know because I havealready doneone for the Epson FX80. On thatoccasion thefont editor was knocked upforme by Maurice Jordan in what seemed like a few minutes (includingfull-screen interfaceand automatic validation) in a remarkable demonstration of what a serious APLer can dowith this language. Even with that programit still took a long timeto design the wholefont and I am therefore reluctantto doit all again unlessit’s necessary.
Why should wejust give him a fontthat took us so long to make? I hear you ask, Well, ifyou've got the samesetup as I have then you maystill be having problemswith printing.This is where a C programmer comes in handy (like me). Amiga APL.68000's printersupportonly goes asfar as giving you a copy of what appearson thescreen, including theinput lines unfortunately. The manual says that if you want to do more than this (i.e.print reports, workspace documentation,etc., like most people) then you will need to usethe ‘Arbitrary Input/Output’ functions. However, this only works with theserial port,fine for comms,but mostpeople havetheir printer connectedto the parallelport.
Mysolution to this problem sofar, is to write output into a temporary DOSfile first, andthen (via a DOS window) run a C program which does a character translation and sendsthe outputto the printer. I am thinking of writing a special printer driver so that I cansend APL outputdirectly to the printer. This won't be easy, but it should be worth it in
return for a nice font.
By the way, did anyone see David Eastwood's article on idioms in the latest edition ofMicroAPL News? Neat exampleofthe useofnot-equals-scan, wasn't it?

Yours sincerely,
Tain Hayward
9 rue de Clairefontaine
1341 Luxembourg
Grand DuchyofLuxembourg
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The Limits of Forward Chaining
Allan G. Prys Williams

Department of ManagementScienceandStatistics
University ofWales, Swansea

Abstract ~ hae
Forward chaining is the method of logical inference most ‘natural’ in APL. Naive
implementations on real machines can easily prove impractical: they fail to terminate or
they outgrow the workspace. Code is provided to restrict this growth and provide
controlled behaviour in various circumstances. It turns out that there are two basic
situations and the methods that work for one will not work for the other. Rules are given
for both.

Logical Structures in APL:
Data Structures
Standard APLlogic structures are explained in [1], and [2] gives the associated functions
as they appear in Dyalog. The data structures used are nested character vectors of
considerable depth. In IBM's terminology the highest level is the database, which isa
vector ofclauses each of which is supposed to be true.
A typical database is EXPROG whose contents in logical notation are

CONSTRUE EXPROG
pla, b)
ples b)
CNXICNZ (PIX, 2) & CUYICBOXs YP A pl¥s 2rd)
CAXICAVYI CPOX, YP & ply, Xd)

while the actual APL structure of the middle two clauses is given below. Note that the
factual statement has a null right hand side, and that the variables are flagged by their
initial deltas, as well as their capital letters. The generalrule in the display (rule 3) can
be interpreted as ‘for all X and Z, X is near Z if there exists a Y such that X is near Y and
Y is near Z', Rule 4, which is not expanded,can be read as ‘for all X and Y, X is near Y if
Yisnear X'.
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A clause is a two elementvectoroflists of predicates. A predicate is a statement whichisis
essentially indivisible, such as p(a,b), the general form being:

relation terml term2 ....

where terms may be variable or fixed. Predicates are the building blocks of logic
statements. The left handside of a clause has usually one element, which is taken to betrue if all the right hand side elements are true (unconditionally if there are no such
elements). If there is more than oneleft hand predicate, then the clause meansthat atleast one of them follows from the right hand side. There can be any numberof right
handpredicates,or none. All will haveto be trueto justify the left hand side.
Terms can be complex structures, as they may each beofthe form

function termil termi2....
so that logical functions tend to be highly recursive.

Combining Statements
In the basic system, predicates are compared by the recursive UNIFYA function which
reports to UNIFY. UNIFY says whether twopredicates are the sameafter appropriate
substitutions and, if so, also returns the substitutions. This function is used by the
RESOLVANTfunction to compare clauses in the database.
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Peed ~ >
¥ ZtAR RESOLVANT BR;T

C13 AUNIFY AR with BR, 2 is O of the implied resolution. A & B are globa
Ce} Z+O 9 2(9THAR UNIFY BR) YO

nAssume failure: return with O if no UNIFY
c3] ZeCC CIDA) YCAR), 125) ( (253A), (298) ~CAR)
{41 2-(EVAL DEPTH1 2) (29T)

can‘
This function is used inside functions such as:

Vv 2+A RESOLVE! B a find ail rules generated fram A, Bf1)3 Ze, (12A)+.RESOLVANT(228) a vector of results
ce) BAKA B A reverse order and ..-t3) Z+Z,,(12A)+.RESOLVANT(295) & ... repeat and catenate.C4) Z+eZ~O R eliminate where there wasn’t a result.

which are designed to see if a new clause can be found from the combination of twoold
ones. Here RTEST2 is a two element databasefrom [1]

CONSTRUE A BeRTEST2(nxi(ptad Y pcx» ¥igs
roe plad

 

anduseof the function indicates that two new rules can be foundby referring the p(a) in
the second clause to either the p(a) or the p(X) [remember X is a variable] in the first
clause:

+CHA RESOLVE! Bp 8X qr paar Axe(, at)

the result being one complex and one simple rule (together with the necessary
substitution):

CONSTRUES ~C(nxr(pix? Yq vr)
pla ¥qyY¥r

Forward Chaining
In many ways, the natural approach to inference in APL is a breadth-first one.It uses the
‘jot-dot' technique. A function generatesall immediate consequences of comparingall the
rules in the database with each other, then compares the database with all the generated
consequences, and so on until either the object of the search is found or no new rules
appear.
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This technique is very robust. Apparently simple rules, such as EXPROG[A4], are abletothrow sophisticated depth-first searching algorithms into confusion. Textbooks on Prolog(e.g. [3] Section 7.2) spend a lot of energy preaching the avoidance of such commutativeor ‘left recursive’rules. While a breadth-first search maystill find an infinite path,it willnotlock ontoit to the exclusion of simpler ones.
It is called forward chaining because it works forward from the database rather thanbackwardsfrom theobject to be proved,

V P2+GOAL FORWARDi1 DB;NEW;NEW2;13M & VCOUNT externalCid PZe1 @ VCOUNT+O @ assume goal will be found.Cel NEW+DB @ DB against itself first timeC31 £1:4(3(CGOAL) (UNIFY UNTIL 1)NEW)/O 8 done if goal is foundC4] NEWE+NEW+. RESOLVE] DS ® resolve everythingcS] DEtuUDE, NEW & add last set of results to DBté} NEWeU2 "9, /,NEWe & bring out new inferencestv) NEW+ (OBVIOUS “NEW> /NEW RA attempt to eliminate tautologiesta] Oe tNEW+VRENAME “NEW & rename variablesC9] 3(O=PNEW)/FAIL © 4L1 f fail if nothing new, else redoC107 FAIL sP2¢0

Line 3 checks whether the goal matches, or is an instance of, one of the rules that aregenerated. The "jot-dot’ in line 4 is the mark of a breadth-first approach. The intrinsicproblem ofthis approachis thata lot of redundantrules are generated on the way. Line 7is an early attemptto cut things downbyrejecting anythingthatis of the form 'X impliesX'. This is done by the function:

¥ 2+GBVIQUS X a Checks to see if a predicate occurs both sides of Xciz A(BAPX)/Z40 A Precaution: is X a clause?ce) aClavs(ct') A Precaution: is X a fact (pos ar neg?ca] ZEV/ ICC + a Matches each of X[1] to each of X£2]  
For an example,we take the simple target GO and the database DATABASE:

CONSTRUE GOby(bex, window)
CONSTRUE DATABASE

by(table, window)
on(box, table)
CAZIINY (by(2, Yd & (UX (by(X, ¥) A onlZ, X)))
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What happensis displayed by line 8 of FORWARD1I1which outputs the new, derived
rules.

GO FORWARD11 DATABASEby 42Z_1 window on 4Z_1 tableby box &sY_2 by table AY_2by box windowby a2_4 window en AX_4 table on AZ_4 aX_4
by 4Z_5 4Y_S by table AY_5 on &Z_3 boxby bex &Y_2@_6 by 4X_6 AbY_2_6 on table &X_4&

First two intermediate rules are generated, and then a batch of four, the first of which is
the intended result, The limitations of this intuitively appealing approach become
apparent as soon as we try to prove something using the database EXPROG defined
above.

CONSTRUE EXPOS
Play c)

The function FORWARD11generates 692 intermediate rules in the course of producing a
proof at two removes.

EXPOS FORWARD11 EXPROGpoa sZl pb AZ_1p 4X2 b p AX_2 a
pob~epoc¢ AZ4 Pp b AZ4p 4X5 b p Ax_5 c
pboep aXx_? &2_7 p AY_7 AXx_7 p aY_7 AZ_7
p a Aza pb aya p AY_8 42_8
p 6X_9 AZ_9 p ob AZ? p ax_9 a
p a 42_1_10 pb AY_10 p AY_10 aZ_1_10
p AX_1t a p ob Asx_ii
p a 42_1_12 p 42_1_12 6
p AX_38 42_38 p A4Y_7_38 4X_38p AY_7_38 AY_38 p AsY_38 42_38
p AX_39 sZ_39 p AY_7_39 AaY_39p AY_7_39 42_39 p 4X39 AY_39
p &X_7_40 AZ_7_40 p &Y_7_40 aY_40p BY_40 &X_7_40 p AY_7_40 42_7_40

Exhibit 1. By-Products of a Successful Proof
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The result is even worse if we try to prove something thatis in fact false using theDATABASErules.In theory,it should inspectall possible deductions and return a zerowhen the goal doesn't match anyof them. By the time the WS FULL message arrives,1090 rules have beenprinted out with another 998 on the way. Someappearin Exhibit 2.
CONSTRUE FALSEby(boxs tableFALSE FORWARD11 DATABASEby A2Z_1 window on 42. tableby box 6Y_2 by table ayY_2by box windowby 42_4 window on 4X_4 table on 82.4 aX_4by a2_5 A4Y_5 by table 4Y_5 en 42.5 boxby box AY_26 by 4X_6 AY_2& on table Axéby 42_7 window on &2_7 boxby 42.48 window on 82.4.8 boxby box window On table table

by box window on 4X_4_1038.172 tablean 4X_10_38_172 4X_4_10_38_172 on table 4X_10_32_172on 4X_6.172 “box on table 4X_6_172by 42_13_173 window en 4X_4_3$0_32_173 tableon 4X_10_32@_173 aXx_4_10_32_173 on table 4X_10_9@_173on table box on 4X%_13.173 box on 42_13_173  AX_13_173
Exhibit 2. Attempting to Prove a Negative

It is the purposeoftherestofthis paperto give the idiom thatwill reduce these problems,andto discuss the extent to which theyarein fact insoluble.

Limiting Resolution: Suitable Filters
Looking at the seventh derived rule in the proof of EXPOS we find that the twopredicates on the right hand side are identical. This sort of inefficiency is commonas thenumberofcycles increases, so one way of improving the system is to ban over-inflatedresults, The simple idiom for this is in line 5 of

Vv 2+A RESOLVES 8 f find all rules generated fram A, 3C12 2h, (135A) +. RESOLVANT(23B) A vector of resultscel 8B ACA B A reverse order and ...ca] ZeZ,,(134)+.RESOLVANT(25B) a... repeat and catenate.C4] ZeZ*O fA eliminate where there wasn’t a result.{sj Z2eC(3"2. EU"3 "29/2 A reject results if redundant predicates

 

and when we rerun using a new function FORWARD21 which is FORWARD11 withRESOLVE2replacing RESOLVE1weget:
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p beep a &2_7 p b &v_7 p sY_7 &2_7p AX_8 4z_a p ob 42.8 p OX.8 apoa A219 p ob AY? p sY_9 s2_1_9
p &X%_10 a p b &X_10po oa &2_1_11 p 4z_1_1i 6

Overall the numberofrules derived during the proofis reduced from 692 to 317 and the
time from 1081 to 515 cpu seconds [on an unimproved IBM 6151] which is a vast
improvement.

However, there arestill a lot of results that seem far more complicated than the original
rules. These are, as are all the results that we are disallowing, logically valid. But are
they useful, as well as true? The need for somesort of further improvementis shown by
the fact that an attemptto prove the negative result for FALSE against the 3-element
DATABASEagainfails to converge within the available space and time.

One way to detect redundancy is to say that there should be an improvement in
specialisation from the original general rules to the derived rules. This would be a strong
heuristic principle, expressed by the exact rule that the number of variables should be
reduced at each stage. We can do this by invokingexistingutility functions, which were
explained in [2] and are given in the appendix:

¥ 2eA RESOLVES B & find all rules generated from A, B
C13 Zt, (193A) +, RESOLVANT (298) a vector of results
cal BAKA B A reverse order and ...
taj 2+25,(128)+,RESOLVANT(25B) & «.. repeat and catenate,.
T4} Z2eZ*O A eliminate where there wasn’t a result
tsi Ze((a-2yBu a2/2 A reject results if redundant predicated
C6] Z2e((2"p “DELDREDGE’3°2Z)<1ff /3"P “DELDREDGE“A B)/Z A results must
cv] A reduce the number of free variables compared with originals

Whenthis is plugged into FORWARD to get FORWARD31 it is at last possible to
terminate the negative search of the DATABASErules. After generating 141 rules in
27449,8 cpu seconds the algorithm decides that no more can be found. However, this
approachstill givesrise to some ungainly rules:
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by 42.85 window on 4X_4_1022_47_85 tableon table 4X_4_10_22.47_85 “on table box on 42.85 baxby 42.86 window on table tableon 4X_24_49_86 box on table &X_2449.66 on 42.86 boxby box windaw on table table ~on 8X_24_49_87 bax an table AX_246_49_87 on table box

The improvementin the positive search from EXPROGis less marked,giving a change to
217 from 3147 in the numberofderived rules and a reduction to 859 in the number of epuseconds. This is worth having, but could be sacrificed if we were worried aboutdisallowing somederived rules that mightbe useful as well as valid.
It will be seen from the derived rules just displayed that many of them arestill verycumbersome. The presenceof nonsensical predicates such as 'on(table, table)’is logicallyperfectly proper. It appears in a rule that says‘if the table is on the table [and other
conditions] then Z86 is by the window’. A human logician would say that this was truebutpointless. It is impossible for a machine to have a general conceptof pointlessness,
the nearest approachbeing heuristic principles that certain lines should not be pursued,We have begunto try this in RESOLVES, anda stronger approach would beto say thatany derived rule should be no more complicated than the longestofits parents.
Wealready have this principle in terms of the number of variables, so we add

a

filter
based on the numberofpredicates on eitherside of the derived rule:

¥ 2+A RESOLVES B @ find all rules generated from As BC13 2, (139A) +. RESOLVANT (228) R vector of resultsc23 B ACA B A reverse order and ...ca) 2+25,(128)+.RESOLVANT(228) a ++ repeat and catenate,[4] Z2+2~0 f eliminate where there wasn’t a result.cSi 2e((3°2 "Ba" 2)42 R reject results if redundant Predicates   C4) ZECQUMAL (CP DTZ SEPA BD/Z a do not allow increased lengthC7I 2+ ((3"P “DELDREDGE “3 °2) <i f /3 “Pp “DELDREDGE ‘A B)/Z @ results mustcei A reduce the number of free variables compared with originals

Thepositive search now takes rather longer and there is no saving in the numberof
derived rules. However, the negative search terminates with only 27 rules in 735seconds, as compared with 141 in 27450 seconds.
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by box window oan table table en table boxby box window on table boxby box windaw en 4X_16_23 box on table aXx_16_23by 82_284 window on table box on 82.24 box  —by box window on table table on table boxby &2_24 window an table box an 42.26 box
°

Opportunity Costs
Increasing the selectivity of the resolution process brings practical disadvantages. There
are some contexts in which the database only contains rules, and the factual elementis
picked up from the goal. The function of the forward chainingis to generate rules of
gradually increasing complexity until they match the goal. An exampleis the 2-element
MEMODBdatabase, shown together with three possible goals.

CONSTRUE MEMDA, M1 M2 Ma
(AX CNXS member (X, XCXS))
COAX) CAYS) CONY member (Xs YCYS)) © member (X%s YS)?
member (1, [i,;4:5,1])
member (1, €4,5,11)
member (1, C2s4,5,13)

Herea list is represented, using a structure discussed in detail in [4], as a head-tail pair.
Thefirst rule says that X is a memberof

a

list if it is the elementthat is the headof the
list, The second rule says that X is a memberofa list if it is a memberofthetail of that
list, The first goal is an instanceofthefirst rule.

M1 FORWARD4! MEMDB

But the second goal cannot be matched as no new rules are generated under the
restrictions we have just been imposing:

M2 FORWARD41 MEMDB

Me FORWARDS! MEMDB
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Only whenwe go back twostagesis the function allowed to generate complex sub-rules:
M2 FORWARD@i MEMDBmember X21 AY_I AX 1 axs_t: member X_@ aY_2 av1a 4X_2 4XxS_1_2

M2is an instance ofthe new rule generated on the second eycle, M3 needs threecycles:
M3 FORWARD21 MEMDBmember 8X1 AY_2  AX_1  AXS_1member aX2 AY@ AYl1_@ &X_@ asxs_i_2member 4X3 4Y_3 AY_2’3 aY_1_2@_3 BX_3aXS_1_@_3

Clearly,it is impossible to prove a negative using this approach. The database will go onhopefully generating longer and longerlists until the workspacelimits are reached.
Editing Out Redundant Rules
Oneofthe first things generated by DATABASEis the fact ‘by(box, window)', but manylater derived rules are of the form ‘by(box, window) if ... '. These are redundant sincesomethingthatis true unconditionally is always true conditionally. This suggests that,ifwe detect absolute rules, any clauses that give conditional forms of them can bediscarded. Line 8 in the revised function below finds clauses with null right handsides inthe old rules, and line 9 throws away any new rules that have these as their left handside.

Vv PZ2+GOAL FORWARD12 DB;NEW;NEWe;13M A VCOUNT externalCit PZel & VCOUNT+O A assume goal will be found.tes NEW+¢DB a DB against itself first timeC3} L1:3(9(CGOAL) (UNIFY UNTIL 1)NEW)/0 @ done if goal is foundC4? NEW2+NEW+. RESOLVE! DB § resolve everythingC53 DE+UDB,NEW A add last set of results to DBC4] NEW+UD "3,/,NEW2 @ bring out new inferencestv NEWe (“OBVIGUS “NEW) /NEW R attempt to eliminate tautologiesCel Me((ct')=°22°DB)/DB A find facts in eld resultsC9] £0O#PNEW) / *NEWH( AZ (2°M) +, 29° NEW) /NEW' A delete rules Proving factsC10} O+ tNEWVRENAME “NEW R rename variablesCis2 CO=PNEW) /FATL 6 9L1 a fail if nothing news else redo(127) FAIL :PZ+0

Analogous functions FORWARD22, FORWARD32 and FORWARD42 use the morerestrictive RESOLVE functions.
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The negative search is much shorter in termsofboth rules and time,and thedifference is
even more marked ifRESOLVESis used rather than RESOLVE4,

FALSE FORWARD42 DATABASE
by &2Z_1 window on A421 tableby box 4Y_2 by table a4Y_2by box windowby 42_4 window on AX_4 table en |2_4 &X_4
by 42.5 4Y_5 by table AsY_S an AZ_5 boxby box AsY_2.4 by &X_6 AY_2_6 on table AX_6
by 42_7 window on 42_7 box
by 42_4_8 window on &2_4_8 box
by A&2Z2_5_9 window on &2_5_9 boxby 4Z_5_10 window on table table on 42_5_10 boxby box AY_211 by table AY_2_11 on table box
by box AY8612 by table AY_2@612 on table bax
by 42.139 window on AX_13 box en 42.13 AX19
by &2_5_14 window on table bax on &2Z_5_14 box

The saving is consistent for the positive search also, but the processis still ungainly.
FORWARD42generates some 175 intermediate rules in proving EXPOS.
Looking at the derived rules from FALSE FORWARD42 DATABASEabove,it should be
apparentthat several say the samething. Thereis a block of three reading ‘by(Z,window)
if on(Z,box)' and two reading ‘by(box,Y) if on(table,Y) and on(table,box)'. The uniqueness
function does not recognise these because of the suffixes on the variables. The next
potential improvementis to check for this:

¥ PZ+GDAL FORWARDI3 DB;NEW;NEW2;153M aA YVCOUNT external
C12 PZ+1 ¢ VCOUNT+O A assume goal will be found.
ta) NEW+DB A DB against itself first time
ca) Lir3(3(CGDAL) (UNIFY UNTIL 1)NEW)/O a done if goal is found
C4) NEW2+NEW+. RESOLVE] DB @ resolve everything
{52 DBrUDE, NEW f# add last set of results to DB
C6) NEW+U2 “2, /,NEWe 8 bring out new inferences
cv1 NEWe (~OBVIQUS “NEW) /NEW A attempt to eliminate tautologies
cea MeC Ce! ') "22 "°DB)/DB a find facts in old results
to] 2 CO#PNEW) / 'NEWH CALC 2°M) +. 22 “NEW)/NEW' & delete rules proving facts
C10] 3¢O=PNEW) /EATL AR fail if nothing new, else begin...
t113 Itl o Meopo A loop to eliminate effective duplicate
C122) loop:M,#1=(CISNEW) (FRAUD UNTIL O}IVNEW,DB a generate mask M for...
£133 2 CPNEW) 21+5+1)/loop A genuinely new results.
C14] OF*NEW+VRENAME "M/NEW @ rename variables
£15} SCO=PNEW)/EAIL 9 9L1 A fail if nothing new, else redo
(16) FAIL:PZ+0

98  



 

VECTOR Vol.5 No.2

Lines 11 to 18 generate a maskto filter out rules that are effectively identical to thosealready generated. The function FRAUDwasintroducedin [2]
¥ 2X FRAUD Y;T aDetermines if X is the same as Y modulo labelling

Cid Z2+0 6 9CX=Y)/0 A O means fraud, Exit if identical
cel TeOEX'O‘ONL 2 0 THX UNIFYA Y 6 a(T=O)/'ZeL 6 30°t3] @ If X and ¥ do not unify; no fraud. Else look for substitutions£4] Tee 'O'ONL 2 O 2(O=PT)/'2e1 6 90' & Precaution against null casetS] Tea'T 9 9CA/'6'="3°T)/0 A If all substitutions are simple variablesté] 2+1 A then fraud, else pass it as having some content.

We have now reached a minimalsetofderived rules for DATABASE

FALSE FORWARDS3 DATABASEby A2_1 window on 4Z_1 tableby box ayv_2 by table 4Y_2by bex windowby 82.4 window on 8X_4 table on AZ_4 AX_4by 42.5 AY_5 by table AY_5 en A2_5 boxby box AY_2& by A&X_6 AY_B_6 on table AX_&by A42_5_7 window on AZ_.5_7 baxby 42.5.8 window on table table on 4Z_5.8 boxby box 4Y_269 by table AY_@249 on table boxby 2.10 window . an 4X10 box on 42.10 4X_10By A2_5_11 window on table bax on &2_5_11 box

Q

and a similar improvementis found for EXPROG.Thepattern in the numberof derivedTules can be set out asa table:
NumberofDerived Rules for EXPOS FORWARD.. EXPROG

RESOLVE4 RESOLVE3 RESOLVE2 RESOLVEL
 

FORWARD3 91 91 118 118
FORWARD2 175 176 275 646
FORWARD1 217 217 317 692

andfor those versions for which the negative search converges:
NumberofDerived Rules for FALSE FORWARD... DATABASE

RESOLVE4 =RESOLVE3
FORWARD3 il 7
FORWARD2 14 26
FORWARD1 27 141
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Therelationship between choice of functions and time showsthatthe final improvement
carries a considerablecost:
CPU Seconds for EXPOS FORWARD.. EXPROG

RESOLVE4 RESOLVES RESOLVE2 RESOLVE

 

FORWARD3 387 11222 23641 23590
FORWARD2 839 828 497 1066
FORWARD L 869 859 515 1081

thoughtheeffect is far less marked,or even absent, in the negative case:

CPU Seconds for FALSE FORWARD.. DATABASE
RESOLVE4 RESOLVE

FORWARD3 305 756
FORWARD2 262 935
FORWARD1 735 27450

This diserepancy is based in the fundamental difference between the two types of
inference. Thepositive case requires the system to have a minimumtimeper cycle. Since
halting is certain, redundancyis only worth eliminatingif it is slowing things down. The
negative case will not halt until it reaches a closed set of inferences, and thus the extra
checking maywell payoff in termsoftime as well as elegance.
This type of checking for duplication could be strengthened to include cases where the
lists contain the same predicates in a different order. These are logically equivalent,
although the orderof the predicates can make a big difference in many practical systems
of inference (e.g. Prolog). However, this would require the unification of every
permutation of one with every permutation of the other, with a frightening effect on
overheads. Already, the FRAUD check often takes far longer than the original
resolutions.
Noneof these precautions is sufficient to provide a closure for EXPROG.Theset of
possible deduced rules of no greater complexity than the originals is vast. For instance, in
a single cycle FORWARD33hasto reduce NEW from 1271 itemsin line 9 to 277 in line
14, This prevents the size from exploding in the nextcycle, but involves more than eight
hundred thousand comparisons and takes an incredible length of time.
The extra overheads in terms of time seem to correspond to the use of the functions
DELDREDGE and FRAUD. Thus FORWARD22 is fast and uses, apart from the
resolution function, only raw APL. Sinceit also permits use of expanding systems such as
MEMDB,it can be recommended for use in any situation where positive inference is
expected, though it would be necessaryin practice to trap the WS FULLerror.
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Forcible Closure
It appearsthat, to get a system strong enough to terminate a negative search of a general
set of rules,it is necessary to be downright brutal. It is also advisable to use raw APL as
far as possible. We thusposit a form of resolution so strong that the extra checking in the
third variant ofFORWARDshould be largely unnecessary:

1]
Caz
Caz
t4)
es]
C4)

t7]

v Z+A RESOLVES B 4 find all rules generated from A2+, (129A) +. RESOLVANT(23B) R vector of results 7BBAtA B f reverse order and ...gre > (19A)+,RESOLVANT(22B) a... repeat and catenate~2~O imi aeto2)s 8 eliminate where there wasn’t a result.  "20/2 A reject results if redundant iZe(AAS(PoaByeee DET SPA Boz predicates8 do not allow increased lengthZECCH/ ASFOZ) ALT Jas Aeg B)/Z a must reduce variables

This requires that the resolvants should be both simpler and positively shorter than the
fullerof theoriginal rules.It is powerfully reductive:

bybyby
by

FALSE FORWARDS2 DATABASE
42_1 window on 42.1 table
box AY_2 by table 4Y_2
box window
42_4 window an &2_4 box
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and even EXPROGcan only giverise to 19 rules.

EXNEG FORWARDS2 EXPROG
p a 421p sx_2 b
P boa
Po oc b2_4
p Ax_S b
p beepo ob 427
p &6X_8 ap b Azo
p 4X10 ¢
p bbPoaapociapac
pce
pc &2_16
p AX_17 a
p a 42_i8
p AX_19 ¢

Pp
Pp
PpPp
p
pPpPp

pu
uy

b 824
ax_2 a
b AZ_4
ax_S oc

a 2.7
8xX_8 bc 429AX_10 b

a AZ_16AX_17 oc
c &2_18AX_19 a

Exhibit 3. The Closure of EXPROG

EXPOSis proved after 15 cycles, and the times are 104.4 cpu secsfor EXPOSand 232.7
sees for EXNEG,using FORWARD52in both cases. FORWARD853takes about twice as
long, but hasnoeffect on the outcome.FORWARD51 is not recommended.It takes longer
than FORWARD52 and EXNEGdoesnot converge.
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Conclusions
It is clear that there is no single best approach to forward chaining, The two quitedifferentsituations are:

a, one whereit is virtually certain that a rule will eventually be generated tomatch the goal. This is best matched by the limited restrictions in RESOLVE2and FORWARD2z2.In practice it would be necessary to trap the WS FULLerror.
b. the more plausible one where a negative result is highly possible. This requiresa set of rules that stops growing reasonably quickly,and there is no generalprinciple to do this that will also allow complex rules to be generated. In thiscase we recommend RESOLVESused within FORWARDS2.

At the theoretical level the precautionary technique in the FORWARD3 group offunctions is extremely effective, but the cost in cpu time is unacceptable for mostapplications.
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Appendix: Other Functions That Have Been Cited.

The function DELDREDGEreturnsthesetofvariables cited within a logical statement:
Vv ReDELDREDGE A A@ Look for variables in aA

t1] Rett & Initialise list for variables
teal DREDGE! A 8 Search A. Variables are passed to R
{31 ReuR*c'* & Delete duplicates and header

using the subsidiary function

Vv DREDGE: A
Cij 90012 [BAD AC'A'S2A) 43=QNC A) /0
Cet a012 YAIR ECC TASIAI/A & 70"
c3] DREDGE1 “A

Pass variables back to R in DRED(
Stop om meeting logic function
If A simple & variable, keep it
If complex, look one stage lower

  

 

pa
r>

The operator UNTILis essentially that given in [1] changed to compare THIS with the
first element in the result:

Vo 2e<L3¢F UNTIL THIS)R;I AEACH THAT QUITS ON TRUE/FALSE |
t1) 3(24NC'L')/MONADIC I
ted aCOFPPLO/LI fbranch L not scalar
tai LeCPRdPL fextend scalar left 1
C42 LrtaO#PPRI/LE abranch R not scalar
cS] RecpLoPpr Rextend scalar right
tél Ler2+i+ro Ainitialize result and counter
{7 LEs7Cb2PRI/0 @exit when counter exceeds length
csi S(THISS2Z4(314LIF(2I4¢R))/0 Rexit when result THIS
[9] Tel+1 9 3LE Acontinue
C10] MONADIC:2+I+O Ainitialize result and counter
T1135 LP1sa(T2PRI/0 fexit when counter exceeds length
cial A(THIGEIZ+F (OT YRII/0 fexit when result THIS
Ci3d TeI+i 0 APL acontinue
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Missembling
by Allan Gay

The discerning reader will have noticed a couple of howling errors in my previous
“Dissembling"article which feel obliged to correct.
The first was, of course, the absolutely unforgiveable misspelling "wanged", whichshould, as all lovers of the English language appreciate, have been "whanged", Mysincere apologies go to all those who were shockedinto catatonia by this affront to their
sensibilities - if they can still hear me.
The other error was a trivium which merely rendered the Assembler code completely
unusable, I refer, of course, to the first Divide instruction which, operating on 52significant bits (after shifting), produced a quotient requiring more than 31 bits for its
expression and so yielded a fixed-pointdivide exception.
It's interesting to note that APL, which holds large values in exponential format and
migrates freely between formats as the data varies, is unaffected by such narrow
limitations. Because I neglected to take this fact into account, the error was not revealed
by the simulation which wasthe subjectofthe article.
It's also interesting to note that the fixed point divide exception is the classic trap whichlies in wait for the unwary writer of a TOD-clock decoding routine - and I fell headlonginto it.

Examining the smouldering remainsof the program, I confirmed that the first Divideinstruction was the critical one. Subsequent divisions would produce results ofmanageable size once I wasoverthatfirst hurdle. The question was: how to perform thedivision?
Eleven year old readers who have passed their mathematics examswill see the answer
immediately. Those who, like me, re-sat the same exam at the age of thirty-five - andfailed - may find the following description ofinterest.If not, they can always sneak off to
the pub during the heavybits.
Thetrick ofit is to split the numberinto two manageableparts, divide them separately,
note their quotients and remainders, and then combine them.Since we are working with
32-bit registers, of which the high order bit is reserved for a sign, it seems reasonable tosplit off the low-order 31 bits.
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One snag which we haveto watch outforis that the high-order fragment's remainder and
quotientafter division are 2*31 times greater than they seem. Consequently, they must
be multiplied by shifting, after which the remainder must be divided again. This gives us
three quotients and two remaindersfor respective summing.
The other snagis that, when we sum the two remainders, we may get a result which
exceeds the divisor, In this case, we must subtractthe divisor from it and increment the
sum ofthe quotients by 1. Since we are summingonly two remainders,our result cannot
but be smaller than twice the divisor, so a single incrementationis all we'll ever need.

The following APL function demonstrates the principles involved.
¥ ReDIV ALGORITHM TOD

fl] a
[21 aA Assume TOD contains the 52-bit clock value
[3] aA Cie. the value after shifting) and
{4] a DIV contains our chosen divisor.
[5] a
[6] HI¢LTOD+2*31 A Get high-order half in HI.
{7} LO¢(2*31)1TOD A Get low-order half in Lo.
ts] a
[9] HIQUOT¢(2*31)XLHI+DIV a Divide HI. The multiplication
(10] HIREM¢(2431)xDIVIHI A by 2*31 reinstates significance.
Cilla
€121 HIQUOT2¢LHIREM+DIV A Divide remainder, giving more
[13] HIREM¢DIVIHIREM A quotient and proper remainder.
C14] a
€151] LOQUOT¢LLO+DIV A Divide LO, giving more quotient
{161 LOREM¢DIVILO a and more remainder.
C17] a
[18] QUOT¢HIQUOT+HIQUOT2+LOQUOT A Sum all three quotients.
£19] REM¢HIREM+LOREM aA Sum both remainders.
E20l a
{21] C(DIV>REM)/END A If sum of remainders exceeds
[22] REM¢REM-DIV a divisor, subtract divisor from
[23] QUuoT+QUuOT+1 A it and increment quotients’ sun.
C24] a
[25] END: R¢QUOT, REMv

Now that the principle has been demonstrated,it's time to putit to work. Thefollowing
Assemblercode does so. Afterwards, we can look at its simulation in APL.
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The code given below replaces just four instructions in the previous article's example.
The original instructions (with their comments) were:

iM 6 ,7,0(3) - R6-R7 CONTAIN INPUT DWORD DATE.
x

eenneeeSPLIT SECONDS OFF------D 6,=F'1000000' . R6=MICROSECONDS OVER. R7=SECONDS.LR 2,6 . PUT MICROSECS FRACTION ASIDE IN R2.
*BeeneSPLIT DAYS OFF---~---~~SR 6,6

The replacementinstructions are, ahem,a little more extensive:
LM 2,3,0(3) - R2-R3 CONTAIN INPUT DWORD DATE.
SROL 2,12 + CONVERT TOD VALUE TO MICROSECONDS.*

*anneSPLIT SECONOS OFF------
*
* AFTER THE ABOVE SHIFT, THE MICROSECS COUNT IS STILL A 52-BIT NUMBER.
* BIVIDING BY 1,000,000 WOULD PRODUCE A RESULT IN EXCESS OF 31 BITS
* AND SO WOULO YIELD A FIXED POINT DIVIDE EXCEPTION.
* THE PROBLEM [S SOLVED BY BREAKING THE MECROSECS COUNT INTO TWO
* HALVES, DIVIDING EACH SEPARATELY, FURTHER DIVIDING THE HIGH ORDER
* HALF'S REMAINDER AND THEN SUMMING ALL THE RESULTS.
*

SLDL 2,1 PUT LO-ORDER 31 BITS INTO R3 WITH
SRL 3,1 ZERO SIGN-BIT.
LR 7,2 + PUT HIGH ORDER HALF IN R7.
SR 6,6 CLEAR THE ASSOCIATED EVEN REGISTERS
SR 2,2 READY FOR DIVIDE OPERATIONS.

*
0 2,=F'1000000' . R2=LO MICROSECS R3=LO SECS.
0 6,=F'1000000' . R6=HI MICROSECS R7=KI SECS. (/2*31)
LR 9,6 R8-9 GET HI MICROSECS/2*31 READY
SR 8,8 FOR FURTHER DIVISION.
SR 6,6 « R6-7 ARE HI SECS/2*31.
SLOL 6,31 + MULTIPLY HI SECS AND MICROSECS BY
SLOL 8,31 2*31 READY FOR ADDITIONS. NOTE

* HI MICROSECS NEEDS ANOTHER DIVISION.
ALR 7,3 + R7 GETS LO SECS + HI SECS.
6C 12,*+8 + IF CARRY OCCURRED OUT OF R7, AOD IT
AH 6,=H'1' INTO RE.

*
0 8,=F'1000000' . RE-DIVIOE HI MICROSECS:

* R8=TRUE HI MICROSECS R9=SECS-ADJUST.
ALR 7,9 « R7=LO SECS + HI SECS + SECS ADJUST.
BC 12,*+8 + IF CARRY OCCURRED OUT OF R7, ADD IT
Ait 6,=H'1' INTO R6.
AR 2,8 + R2=LO MICROSECS + TRUE HI MICROSECS.
c 2,=F'1000000' . IF THE SUMMED MICROSECS COUNT
BL GETDAYS EXCEEDS 1,000,000 REDUCE IT BY
s 2,=F'1000000' 1,000,000 AND INCREMENT THE SUMMED
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AL 7,3F'1! SECONDS COUNT.
BC 12,*4+8 » TF CARRY OCCURRED OUT OF R7, ADD IT
AN 6,=H'1! INTO R6.

  ~SPLIT DAYS OFF--
GETDAYS EQU *

The AL and ALRinstructions may require a word of explanation. The usual System/370
fixed point binary Add instructions operate on signed values. The high orderbit of a 32-
bit register is used to carry a sign: an off-bit denotes a positive value and an on-bit
denotes a negative value.
AL (Add Logical) instructions view all 32 bits as data and set the condition code to
indicate whether a carry-out occurred. When, as here, we operate on a value which
straddles two adjacent registers, we can use the AL and ALRinstructionsto add values
into the low-orderregister of the pair and,if a carry-out occurs,detect it and increment
the high-order register.
The APL function below simulates the Assembler code and uses quite a few dependent
functions to simulate System/370 instructions. We'll take a look at those in a moment.

V DIVIDEABYAASMILLION INPUT; CK;CC;REGS;TR;X
{1} A{23} a INPUT is 16-element vector of base-16 integers representing
[3} A a recent 64-bit TOD-clock value.
C4} A
[5] a A typical value is: 9 13 5 1113 212 135141910000
{61 aA or, in hex: SD5BD2CD5E19A000
(71 a denoting the date: 1987 09 22 07 34 28 145 562
c8) A(91 cKel a Turn on argument-checking.
{10] TReO a Turn off tracing.
til] cc# OO 00a Start condition-code.
[121 REGS¢ 16 32 pla Start registers with garbage.
{C1i3] a
[14] X¢64 BINARY 16.INPUT a -----ASSEMBLER INSTRUCTIONS-----
(151 REGS[2 3 :1¢ 2 32 eX A LM R2,R3,0C€R3)
[16] TRACE 'ON’
€171  SRDL 2,12 a SRDL R2,12
{181 SLDL 2,1 A SLDL R2,1
C19] SRL 3,1 a SRL R3,1
(203 IR 7,2 Aa LR R7,R2
[21] SR 6,6 a SR R6,R6
C22] SR 2,2 4 SR R2,R2
(233 D 2,1000000 A D R2,=F'1000000'
[24] D 6,1000000 A D R6,7F'1000000'
(251 LR9,6Aa LR RO,RGE
(261 SR 8,8 A SR R8,R8
(277 SR 6,6 A SR R6,R6
(2812 SLDL 6,31 8 SLDL R6,31
[29] SLDL 8,31 A SLDL R8,31
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[301 ALR 7,3 A
C31] +BC 12,0LC(DIOI]+2 a(327 AH 6,1 A
(331 D 8,1000000 a
[34] ALR 7,9 a
(351 2BC 12,0LC(O101+2 a
[36] AH 6,1 A
[37] AR 2,8 A
(383 ¢ 2,1000000 a
[39] BL GETDAYS a
(402 S 2,1000000 a
(411 AL 7,1 a
£42] BC 12,0LCEOIO]+2 a[431 AH 6,l aA
144] GETDAYS: a
(45] TRACE ‘OFF!
C46] a
(47) ' COMPUTED SECS= ',sDECIMAL[481 ‘COMPUTED MSECS= ',sDECIMAL
C49} ''
(501 * SECS SHOULD BE
£51] ‘'MSECS SHOULD BE

»REGS(6 7

GETDAYS

31
REGS([2;]
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ALR
BC
AH
D R8,=F’1000000"
ALR R7,R9
BC 12,*4+8
AH R6,=H'1'
AR R2,R8
Cc R2,=F'1000000°
BL GETDAYS
s R2,=F'1000000°
AL R7,1
BC 12,448
AH R6,=H'1'
EQU *

', SLCDECIMAL “12165 BINARY 16.:INPUT)+1000000*, B1000000IDECIMAL “12165 BINARY 1612INPUT

As I said, the function uses quite a few dependentfunctions. Before we look at them indetail, a general prospectus is perhapsin order.
Simulated System/370 instructions:

A
AL
AR
BCT
BH
BNO
CH
LA
MH
SH
SLOL
SROA
SRL

Add
Add Logical
Add Register
Branch on Count
Branch on High
Branch if Not Ones
Compare Halfword
Load Address
Muitiply Halfword
Subtract Halfword
Shift Left Double Logical
Shift Right DoubleShift Right Logical

AK
ALR
BCTR
BL

LR
SLA
SR
SRDL
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Add Halfword
Add Logical Register
Branch on Condition
Branch on Count Register
Branch on Low
Compare
Divide
Load Register
Subtract
Shift Left Single
Subtract Register
Shift Right Dble Logical
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Generalservices used by the simulated instructions:
ADDL performs logical addition
ADDR checks/converts an integer to a 24-bit Boolean
ADDS performs signed addition
BIN2HEX converts a Boolean to hexadecimal representation
BINARY converts a decimal integer (either sign) to Boolean
DECIMAL converts a Boolean to a signed decimal integer
FULLWORD checks/converts a decimal integer to a 32-bit Boolean
HALFWORD checks/converts a decimal integer to a 16-bit Boolean
SUBS performs signed subtraction
TRACE displays regs, condcode and current instruction image

"Listings of all these functions follow. Assembler buffs will confirm that the foregoing
represents only a small fraction of the System/870 repertoire, These are easy ones to
simulate because they all do things with registers. I have yet to devise a way of
simulating mainstorage accesses, although of course it is easy enough to supply literal
values directly, as the simulation indeed does.
Not wishing to get caught again by fixed point overflow situations, I have elected to run
each simulated register as a row of REGS (a 16 by 32-bit Boolean), program length
checks throughout and simulate the System/370condition code,too.
Manyof the dependent functions rely on the existence of REGS and update CC, the
condition code. Wherever possible, I've programmed checks for System/370 abends. My
old friend, the fixed point divide exception,is in there for starters.
You'll notice that a TRACE function is called all over the place. A glance at TRACE's
code showsit to be a pretty ugly looking customer, However, when Boolean TRis on,it
produces very pretty hexadecimal displaysof the simulated registers. These proved very
useful for debugging both the functions and the Assembler code, besides enhancing the
entertainmentvalueofthe simulation.
You'll also notice that a CHECKfunction is called everywhere. When Boolean CKis on,
it checks that function arguments are correctly-formed.If not, it notifies an error. This
error might be considered the equivalent of an Assembly error, but I wouldn't like to
strain the metaphortoofar.
Before anybody asks: no, this code is not going to do the mile in under four minutes. I
take the view that, when I'm havingfun, I wantit to last as long as possible.
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Ci]
[2]
C31
t4]
c5}
té6]
C7]
:3)
[9]
{101

Ci]
[2]
[3]
4]
£5]
C6)
C7}
C8]
C9}
C10}

{11
c2}
C3)
[4]
[5]
[6]
71

Ci)
t2]
C3]
C4}
[5]
[6]
(7)
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Functions simulating System/370 instructions:

VA RV
R System/370 Add instruction
A RVCOIO} is the target register.
a RVIGIO+1] is the value to be added to it.a
"RV! CHECK RV
REGSERVCOIO]; ]¢(REGS(RV(OIO1;}}ADDS FULLWORD RV[OIO+1)‘A’ TRACE RV
9 (~CCLOIO+319/0
‘A ', C@RVCOIO]),’,’, C6RVIOIO+11)," ---FIXED POINT OVERFLOW!’°

v

v AH RV
A System/370 Add Halfword instruction
A RVCOIO} is the target register.
Aa RV(OIO+1] is the value to be added to it.a
'RV' CHECK RV
REGSCRVCOIO1;1¢CREGSCRV{(OIO};1)ADDS “32THALFWORD RV[OIO+1)‘AH’ TRACE RV
9(~CC(0I0+31)/0
‘AH ',(C@RV(OIOI]),’,’,(C@RVIOIO+11)," ---FIXED POINT OVERFLOW!‘°

v

v AL RV
a System/370 Add Logical instruction
A RVCOIOI is the target register.A RVCOIO+1} is the value to be added to it.A
'RV’ CHECK RV
REGS([RV(OIOI; 1¢(REGS(RV{(0IOJ;})ADDL FULLWORD RV[OIO+1}‘AL’ TRACE RV

v
Vv ALR RR
a System/370 Add Logical Register instructiona RRIOIO] is the target register.A RR(OI0+1) is the register containing the value to be added.a
'RR' CHECK RR
REGS([RR(OIOJ; 1¢(REGS(RR[OIO1;])ADDL REGS([RR(OIO+11;)"ALR! TRACE RR

v
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Vv AR RR3A
(13 a System/370 Add Register instruction
(23. a RRUGIO} is the target register.
[3] A RRI[OIO+1) is the register containing the value to be added.
c4] a
t51 ‘RR’ CHECK RR
cé6] REGSCRR(UIOI; JeCREGS{RR(OIO];])ADDS REGSCRRC(NIO+113;1
C73 ‘AR' TRACE RR
(3) 9(~cclglo+333/0
[9} "AR ',C&RR(OIO]),',’, ($RR(EGIO+1)),’ ---FIXED POINT OVERFLOW!’
{101 ©

v
Vv R¢BC VA[i] a System/370 Branch on Condition instruction

(22 a VACOIO] is the condition code value.
[3] a VAL[MIO+1] is the branch address.
C4] a
c5} ‘RA’ CHECK VA
Cel ReC(v/CCA 2 2 2 2 TVACOIO})/VALOIO+1)
C77 'BC' TRACE VA

v
Vv R¢BCT RV

[2] @ System/370 Branch on Count instruction
[2] aA RVCOIO] is the register.
[3] a RVI[OIO+1] is the branch address.
C41 a
[5] 'RA’ CHECK RV
(61 REGS([RVCUIO1;1¢32 BINARY(21REGS[RV(OIO};]}-1
C71 R¢(v/REGSCRVLOIO];1)/RVCGTO+1I
C8] *BCT' TRACE RVv

v R¢BCTR RR
{1] a System/370 Branch on Count Register instruction
(23 a RRCOIOI is the register to be decremented.
{33 a RR(OI0O+1] is the register containing the branch address.
(47 a
[5] ‘RR’! CHECK RR
C63 REGSC(RRIOI0J;1¢32 BINARY(21REGSERRI[OIO];3)-1
C71 R¢(V/REGSERREOI0O];1)/DECIMAL 0,8/REGS(RR([OIO+135;1
(81 'BCTR’ TRACE RR
{9} oCRRCOLO+11409/0
{103 Ree

v
Vv R¢BH A

{1] «© System/370 Branch on High instruction
[2] a A is the branch address.
{3] A
[4] R¢BC 2,A

v
Vv R¢BL A

[1] aA System/370 Branch on Low instruction
[2] a A is the branch address.
[3] a
[4] R¢BC 4,Av 112  
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tl)
C2]
C3]
[4]

{11
C2]
[3]
[4]
ts]
C6)
C72
C8}

C1]
(23
C31
C4]
C5]
[6]
{7]
c8)

(1)
£2)
€31
C4]
(5)
C6]
[7]
8]
£9}
C10)
C11]
(121
(131
C14]
[151
€16)
Ci7)
C18}
[29]
[20]
t21]
£22]
[23]
C24]

vy R¢BNO A
a System/370 Branch if Not Ones instruction
a A is the branch address.
A
RBC 14,Av

Vc RV:A
A System/370 Compare instruction
a RVCOIO} is the register.
A RVC[OIO+1] is the value of comparand.a
*RV’ CHECK RV
A¢DECIMAL REGSCRVEOIOI;1
cce 2.2 22 7 4 8 2 [OpUIO+1+xA-DECIMAL FULLWORD RVLOIO+111'C' TRACE RV

v

Vv CH RV3A
A System/370 Compare Halfword instruction
Aa RVCOIOI is the register.
a RV(OIO+1] is the value of comparand,a
‘RV! CHECK RV
ACDECIMAL REGS[RVCOIOI;3
cece 22 2 2 7 4 8 2 [Op0TO+#1+xA-DECIMAL HALFWORD RV[OI0+1]1'CH' TRACE RV

v

¥v D RV;DIVIDEND;X
a System/370 Divide instructiona RVIOIO] is the even-numbered register of the register paira containing the dividend.
A RVCOIO+1)] is the divisor.a
'RV' CHECK RV
9(1=21IRVLOI01)/XSPEC
DIVIDEND¢DECIMAL REGS(RV([NIO1;1,REGS(RVEOIO}+1;3

a
>(X#DECIMAL 32 BINARY X¢RV[0I0+1]!DIVIDEND)/XDIV*CX#DECIMAL 32 BINARY X¢l|DIVIDEND+DECIMAL FULLWORD RVIOI0+11)/XDIVA
REGSERVEOIOI];1¢32 BINARY RV[OIO+1]1DIVIDENDREGS(RV{OIOJ+1;1¢32 BINARYLDIVIDEND+RV(O1I0+11'D' TRACE RV
30

A
XDIV:
'D ', C@RVLOIOI),',', (@RVIOIO+1I13," ---FIXED POINT DIVIDE EXCEPTION’°

a
XSPEC:
'D ', CRVEOION),',’, CSRVIOIO+1]),' ---SPECIFICATION EXCEPTION’°
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v
tl)
[2]
[3]
(4)
(5)
Cé]
(71

v
v

ci]
2)
[31
C4]
[5]
16]
C7]

v
v

C1)
C2]
£3]
{4}
[5]
(6q
(7)
[8]

v
v

Cid
{2]
(3)
(4)
5]
(6)
C7]
(a)
to]
(10)

v
v

C1]
c2]
{3]
[4]
[5]
6]
[7]
ts]
to]
(10)

v

LA RAa System/370 Load Address instruction
A RACOIO] is the target register.
A RACOLIO+11 is the address.
A
*RA' CHECK RA
REGSCRALOIO];1¢~32TADDR RA[OIO+1)
'LA' TRACE RA

LR RR
a System/370 Load Register instruction
A RRIGIO] is the target register.
a RRIOI0+1] is the register containing the value to be copied.
a
*RR’ CHECK RR
REGS( RRL OHIO]; 1¢REGS(RRCOIO+13531
*LR’ TRACE RR

MH RV;X
a System/370 Multiply Halfword instruction
a RVC(OIOI is the target register.
A RVCOIO+i] is the value of the multiplier.
A
*RV! CHECK RV
X¢CDECIMAL REGSERV(OIO];1}xDECIMAL HALFWORD RVEOIO+1]
REGS(RVCAIO];1¢32 BINARY X
‘MH’ TRACE RV

S RV;A
a System/370 Subtract instruction
a Rv{orIol is the target register.
A RVLOIO+1] is the value to be subtracted from it.
A
"RV! CHECK RV
REGSLRVLOI0];1¢REGSCRV(OIO};1SUBS FULLWORD RV(OIO+1}
'S’ TRACE RV
>(*CCLOI0+3I)/0
'§ ',C@RVEIOI0]),’,’, (@RVEGIO+11),' ---FIXED POINT OVERFLOW!’
°

SH RV;A
a System/370 Subtract Halfword instruction
a RvVC{OIOI is the target register.
A RVI[DIO+1] is the value to be subtracted from it.
A
‘RV! CHECK RV
REGS[RVLOIO]; 1¢REGS(RVCOIO];ISUBS ~32THALFWORD RVCOTO+1)
‘SH’ TRACE RV
3(~71TCC)/0
"SH ',C@RVCOIOI),’,', C@RVCOIO+11),° ---FIXED POINT OVERFLOW! '
°
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Ci]
[2]
[3]
[4]
[5]
6]
€7]
C3)
£9}
[10]
C11]
£12]
(131
14]
[151
[16]
{171

C1}
[2]
[3]
(4)
C5]
C6]
C71
C8]
9]
£10]
(113
C12]
13]
(14)
£15]

(11
£2)
[31
[4]
[5]
(6)
£7]
C8)
{9}
t10}

ECTOR VolL5S No.2

v SLA RV;A
8 System/370 Shift Left Single instruction& RVCOIOI is the register containing the value to be shifted.® RV(OTO+1) is the number of bit-positions through which thea value is to be shifted.a
‘RV’ CHECK RV
cce o0 00
CCCOLO+3 J¢v/RVLOIO+1I1 ,REGS(RVE(OIO}; 1
REGSCRVCOIOI; 1¢32TRVLOLO+1I1,REGSCRVIOIOI;)
2CCCOIO+31/0VER
ACDECIMAL REGSC(RVEOIOI;]
cce 2 2 2 2 7 4 8 2 [HpMI0+1+xA-DECIMAL FULLWORD RV(OIO+11‘SLA’ TRACE RV
30

OVER: 'SLA’' TRACE RV
‘SLA ', CSRV(GIO]),',’,(SRVLOIO+13),’ ---FIXED POINT OVERFLOW!’°v

Vv SLDL RV
A System/370 Shift Left Double Logical instructionRVCOIO] is the even-numbered register of the register paircontaining the value to be shifted.RV(OGIO+1] is the number of bit-positions through which thevalue is to be shifted.DD

HD
PD
D

'RV’ CHECK RV
(152 1RV[0I01])/XSPEC
REGSCRVCOIO]+ O 1 31¢ 2 32 p64tRVCOIO+1I1L,REGS(RVIOIO]+ 0 1 3]'SLDL' TRACE RV
20A

XSPEC:
de'’SLpDL ', ($RV(OIOI),',', (@RVIMOIO+11),' ---SPECIFICATION EXCEPTIO}°v

v SR RR
a System/370 Subtract Register instructionA RRCOIO} is the target register.A RRCOIO+1)] is the register containing the value to be subtracted.a
‘RR’ CHECK RR
REGSCRREOIO]; 1¢REGS(RRLOIO]; SUBS REGS{RR[NI0+11;1'SR' TRACE RR
a(~CCLOI0+31)9/0
‘SR ', CORR(OIO]),',',(@RRCOIO+11),’ ---FIXED POINT OVERFLOW!’°

v
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Vv SRDA RV;3A[1] a System/370 Shift Right Double instruction
C2] a RVC(OIO} is the even-numbered register of the register pair
£3] A containing the value to be shifted.
[4] @ RVEUIO+1] is the number of bit-positions through which the
[5) A value is to be shifted.
(6) aA
C71 "RV! CHECK RV
C8] 9(L=21RVEOIOI)/XSPEC
{9] REGSCRVEOIOI+ O 1 31¢2 32e64T(-64+RVEOIO+1]}t,REGSCRVCOIOI+ 0 1 3]
[10] A€DECIMAL,REGS(RV{OIO]+ 0 2 31tll] cce 22227 4 8 2 [@p0TO+1+xAl[12] 'SRDA’ TRACE RV
£131 30
C141 A[1S3 XSPEC:[16] O¢’'SRDA ‘,(@RVEOIO}),',', C@RVLOIO+13),"' ---SPECIFICATION EXCEPTION’
C17] 6v

Vv SRDL RV
[1] a System/370 Shift Right Double Logical instruction
C2] a RVC(OIO] is the even-numbered register of the register pair
C3] A containing the value to be shifted.
(4] A RVEOIO+1] is the number of bit-positions through which the
[5] aA value is to be shifted.
(6) A
71 ‘RV’ CHECK RV
[8} 39€1=221RVIOI0O1)/XSPEC
(9) REGS(RVCOIO]+ O 1 31¢2 32964T(-64+RVI0IO+11)1,REGSCRVEOIO}+ 0 1 3]
C10] 'SRDL’ TRACE RV
C11] 70
{121 A
{133 XSPEC:
[141] De'SRDL ',(sRVIOIOI]),',’,(SRV(OI0+1}),' ---SPECIFICATION EXCEPTION’
Cis] 0

v

Vv SRL RV
System/370 Shift Right Single Logical instruction
RVCOIO] is the register containing the value to be shifted.
RVELOIO+1} is the number of bit-positions through which the

value is to be shifted.

C1]
C2]
c3]
(4)
£5]
6] "RV! CHECK RV .
[71 REGSCRVLOIOJ; 1¢327(-32+RVEOIO+11)T,REGSCRV(OIOI;)
(8) 'SRL' TRACE RV

v

D
D
D
D
D
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Generalservices used by the simulatedinstructions:
v ReA ADDL BC1] a Logical addition of Booleans A and B.C2] A

[32 R¢C1+eA) BINARY (21A)+21B A Extra high-order bitC4} CCeC2xRCOLOl O4tCa/~11RIO O 1 A detects overflow.C5] ReliRv
VY ReADDR DEC£11 a Convert DEC decimal address to 24-bit Boolean.C2] Re( 2492) TDEC

£31 ~CDEC=DECIMAL 0,R)/0
C4] UeCsDEC),' exceeds 24-bit address capacity.'c5] °v

v ReA ADDS B:X
(1) aA Signed addition of Booleans A and B.[2] cece oo gl, Assume overflow.£3) X+(DECIMAL A)+DECIMAL B A Add the values.[4] *C(X#DECIMAL Re(pA)BINARY X}/0 a If precision lost, overflow.[5] cce 22227 4 8 2 COp0TO+1+xX] A Else set condition code.v

Vv ReDIGITS BINARY DEC
C11 A DIGITS declares the number of bits required in result R.C2] aA
C3] Re(DIGITSe2}TDEC a Convert DEC decimal integer to Boolean.v

Vv R¢eBIN2HEX BIN
(11 a Give hex representation of BIN Boolean[27 a
C31 Re’ 0123456789ABCDEF’ (OIO+( (f CoBIN)+4)p16)T24BIN]v

Vv REQ CHECK ARG
{11 @ Check ARG data according to REQ request code.{27 aA
C3] >2CO=O0NC 'CK')/0
(41 3€14CK3/0
CS] A
C6] *C1#peARG)/ERR
C74 +(O#1TOpARG) /ERR
C8] >(¥/0411ARG)/ERR
{9} 9(24pARG)/ERR
{lol a
£11] 3C€C(3 2 p'RRRVRA’)A,=21,REQ)/RR,RV,RA
C12] 30
C131 A
[C14] RR:>(V/15<ARG) /ERR
C15] »Cv/0>ARG)/ERR
C161 +0
Ci7l a
C18] RV:9(15<1TARG)/ERR
[191 +(€0>1TARG)/ERR
C201 +0
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[21]
C22]
£231
€241
C25]
[26]
(271
C281

C1i
C27
C32

C12
C2]
fa)
c4]
C5]

C1]
{21
3]
C4]
cs]

C12
C2]
C3]
C4]
C52

1)
C2]
C3)
C4]
(51

C1]
C2]
t31]
C4]
t5]
{6}
{7}
[8st
C9}
£103£21)

v

v

v

v

v

v

v
v

v

v

v

v
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A
RA:7C15<1TARG) /ERR
>(V/0>ARG) /ERR
39C(714+2*24)<11ARG)/ERR
70

a
ERR: O+'ASSEMBLY ERROR! '
°

R¢DECIMAL BIN
ReGp2.i11BIN A Convert BIN Boolean to decimal integer.>COF1TBINI/O A If BIN sign bit is on,
ReGp-(2*71+pBINI-R A convert R to negative number.

R¢FULLWORD DEC
A Convert DEC decimal integer to 32-bit Boolean.Re(32p2)TDEC
*(DEC=DECIMAL R)/0
O+(sDEC),’ exceeds the capacity of a fullword’°

ReHALFWORD DEC
A Convert DEC decimal integer to 16-bit Boolean.
ReC16e2)TDEC
+CDEC=DECIMAL RJ/0
Q¢(sDEC),’ exceeds the capacity of a halfword'o

ReA SUBL B;X
A Logical subtraction of Booleans A and B.a
RA ADDL(2*1+9B)-B
3¢(~ccCoroi)/0
cce2occ

ReA SUBS B;xX
a Signed subtraction of Booleans A and B.
cece oa ol A Assume overflow,
X+(DECIMAL A)-DECIMAL B a Subtract the values.
~CX#DECIMAL R¢(pA) BINARY X)/0 A If precision lost, overflow.
cce 222274 8 2 [HpDIO+1+xx] A Else set condition code.

OPCODE TRACE OPERANDS;I;OPS;R:RR
A Display status quo for calling instruction
A and then await user keystroke.a
9CA/'ON *=51, OPERANDS) /ON
~3CO=0NC 'TR'3/0>(4TR)/0
2CA/'OFF '=51T,OPERANDS) /OFF
Re’ce: *,($CC),(35e'~'), ‘INSTRUCTION:
OPS+¢s , OPERANDS
OPSCCOPS=' ')/LpOPSI¢’,'
ReR, (6TOPCODE) ,OPS,OTCNL
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[12] Go: I¢OIo-1
[13] RRe¢(-OI0)eREGS
(14] LOOP: 2(C1TpRR}<(~O10)+I¢I+1)/END
C15] R¢R,9TBIN2HEX RR{I;]
€16] A ReR,(SDECIMAL RRII;1),' °
C17] 23€0#81I+~0I0)/LOOP
£18] ReR,OTCNL
C19] LOOP
(20) a
[21] OFF:O¢'TRACE TERMINATED‘
(22]  TReo
£23] 70
[24] ON:Re'Cc: ',(sCC),(44p'-'), COMMENCING TRACE’ ,OTCNL
[25] TRe1
[26] Go
c271 a
£28] END: 0¢R
[29] I¢OINKEY
[301 30

Vv

At this stage, the simulation has served its purpose and a sensible person would draw a
line underit and moveon to something else. Unfortunately, I am increasingly tantalised
by the vistas which are starting to open upwith this thing. After all, when you simulatethe instruction set, you simulate the machineitself. If the editors of VECTOR don't takethe precaution of changingtheir identities and moving to another town you may well be
hearing more onthis topic.
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* FREELANCE APLs *
FRR KRIRIELIIIIRTRI

Requirements
VSAPLand APL2 background - minimum 4 years experience.
VM/CMSand TSO experience
Package
Good Rates
Possible Overseas Contracts
send CYsto:

Logicom Systems AB (UK) Ltd
130 Wapping High Street
9 Gun Wharf
London Fl

OR
ring HARRY on 01-481-4183

 

 
EXCITING

POSITIONS AT THE
LEADING EDGE

ith top City institutions and
leading Blue chip companies

amongst our client listwe have a lotto
offer experienced APL programmers.

 

Call Stan Wilkinsonto discuss yourfuture.
HMW COMPUTINGLIMITED
Hamilton House 1 Temple Avenue
London EC4Y OHATelephone 01-353 4212
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British APL Association Software Library
Short Catalogue

DISK 1
Title: The gameofLIFE SIZE = 118K Donor: Paul ChapmanDescription: Fast, large universe version of Conway's LIFE Hardware required: PCwith IBM mono,IBM colour or Here mono board. July 1986

DISK 2
Title: Fluctuation analysis SIZE =9K Donor: Claude BastianDescription: Fluctuation analysis for multichannel spectra. PC Software required:APL*PLUS PC July 1986

DISK 3
Title: Free software from APL385 SIZE = 282K Donor: Adrian SmithDescription: DOSfile lister, expert system shell, screen design, Epson downloads,digital clock, APL utils, etc. PC Software required: APL*PLUS PC July 1986

DISK 4
Title: Piano SIZE =4K Donor: Gerard LangletDescription: Simple piano-playing in APL Hardware required: PC Softwarerequired: APL*PLUS/PC July 1986

DISK 5
Title: Pianoman SIZE =355K Donor: Stuart Yarus *SHAREWARE*Description: Very sophisicated piano-playing July 1986

DISK 6
Title: FRAME SIZE =69K Donor: Robert PullmanDescription: Multidimensional numeric array editor. PC Software required: SharpAPL/PC July 1986

DISK 7 .
Title: Get/Putfiles SIZE =21K Donor: M KentDescription: Accessfiled data by name, not component number, Software required:APL*PLUS/PC July 1986

DISK 8
Title: Binary Combinations SIZE =3K Donor: Otway PardeeDescription: Fast way to get binary imageofcombinations. Software required:APL*PLUS/PC July 1986
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DISK 9
Title: Workspace Lister SIZE = 16K Donor: Roger Harper
Description: List vars and fns with index and pagination. Hardwarerequired: PC,
Epson LQ1500 printer. Software required: APL*PLUS/PC July 1986

DISK 10
Title: TEXT SIZE = 343K Donor:lan Feldberg
Description: Typesetting for the IBM PC (needs DISK 11). Software required:
APL*PLUS/PC July 1986

DISK 11
Title: PCPAK SIZE =338K Donor:Ian Feldberg
Description: GRAPHPAKfor the IBM PC. Software required: APL*PLUS/PC
June 1986

DISK 12
Title: Functions for Linear Algebra SIZE=57K Donor:Garry Helzer
Description: Functions from Helzer's book Applied Linear Algebra. Software
required: APL*PLUS/PC July 1986

DISK 13
Title: DOSutilities SIZE = 57K Donor: TimoKiravi
Description: View textfiles, mass copy, DISK directory, commandlineeditor.
July 1986

DISK 14
Title: Translate APL SIZE =311K Donor: Wayland Products
Description: APL to Reverse Polish Translation. Software required: DOS 2.0,
APL*PLUS,IBM, SHARPor PortaAPL. July 1986, April 1987

DISK 15
Title: RL2 Model 2, Version 3 SIZE = 359K Donor: Wayland Products
Description: Reverse Polish APL Model written in APL. April 1987

DISK 16
Title: F88VEC Demo SIZE =320K Donor: Wayland Products
Description: FORTH extendedto use APL symbols. Software required: DOS2.0 or
higher. July 1986, April 1987

DISK 17
Title; Migrate APL SIZE =268K Donor: Wayland Products
Deseription: Migrates APL Workspacesto and from DOSfiles and can print them on
NECSpinwriter printers. Software required: Sharp, IBM,Porta or APL*PLUS.
February 1987, April 1987
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DISK 18
Title: FFILES SIZE =48K Donor: A N Wiggins
Description: Componentfiles for APL2 using AP121. Hardware required:
MAINFRAME,PC Software required: APL2, APL*PLUS/PC March 1987

DISK 19
Title: CAVEDOSSIZE = 83K Donor: Mark Bassett
Description: Adventure front-end to DOS. Software reqd: APL*PLUS/PC 6.0March 1987

DISK 26
Title: VecRL CommandFile SIZE =210K Donor: Wayland ProductsDescription: APL style Reverse Polish vector language Hardware required: IBM PC,NECSpinwriter, optional STSC ROM.Software required: DOS 2.0 April 1987

DISK 21
Title: Christmas 1986 SIZE =346K Donor; Wayland ProductsDescription: 16 Christmas Carols played by PortaAPLor VecRL.April 1987

DISK 22
Title: User-Supported APL Software DemoDISK *DEMODISK* SIZE =275KDonor: Dick Holt
Description: Sampler/demoofsix user-supported workspaces. Software required:STSC APL*PLUS PC v3.0+ May 1987

DISK 23
Title: RAMFONTSIZE=63K Donor: Adrian Smith
Description: APL fonts and font editors for Here + and EGA cards. Hardwarerequired: IBM PC with ECM/HGAor Here+ mono.Softwarerequired:APL*PLUS/PC June 1987 :

DISK 24
Title: Uniware Demonstration DISK SIZE =360K Donor: UniwareDescription: Demonstration of Unitab and The APL Debugger.July 1987

DISK 25
Title: APL*PLUS/PC Demonstration DISK SIZE =309K Donor: Cocking & DruryDescription: Demoofthe dominant APLinterpreterfor the PC Hardwarerequired:IBM PC and compatibles, PS/2. 384K minimum memory. August 1987

DISK 26
Title: STATGRAPHICS Demonstration DISK SIZE =306K Donor:Cocking & DruryDescription: Demonstration of the most comprehensivestatistical & graphicspackage for PCs Hardware required: IBM PC & compatibles, PS/2. August 1987
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British APL Association
Software Library

Software Submission(1)

Please copy and fill in this form for EACH disk you submit.

Details corresponding to items flagged (*) will NoT be made publicallyavailable, but are for our records only. Please Use BLOCK CAPITALS for
all

 

ic.
il.

12.

13.

14.

15.

items except number 18.
Submission date:

 

Name of donor?) 002. Daytime phone(*):_.  
FULL address(*}: 
 

Electronic mail addresses(4*):_1__-------_----—-+----------=
Short disk title: 
Brief description of

 

 

 

List target machine: 
List additional software required: _____.__--_____--____-_----------
Indicate special hardware requirements: _ 
Is user documentation provided on the disk?(¥/N)?____.
List titles of any paper documentation included with your submission
 

Is this documentation, or any other, available to users upon

application to you?(¥/N}:_.0__ Please give details:

 

 

Does the disk include any form of payment request from users of the
software? (Y/N): _. Please give details:_.0---

 

 

Does your submission constitute a ‘demonstration disk’ in that it

demonstrates software that is available for purchase?(¥/N}: 
If the TARGET machine is NOT a DOS-based PC, does the disk include

instructions for transfer to the target machine? (Y¥/N)?_
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British APL Association
Software Library

Software Submission(2)

16. File names and descriptions. This information will be made publicallavailable in the software library catalogue. Please save us some worby including these details on a file named <CAT> (no file extension)on your submitted disk. Please enter these details for all files onthe disk, except <CAT> itself. You can affix a print of <CAT> below.
For APL workspaces, please use the space helow to document functions
FILENAME. EXT SHORT DESCRIPTION

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

17. Use any extra space above for comments you wish to appear in thesoftware library catalogue.
18. Your signature is necessary. It declares your legal right to makethe disk freely available for copying and use, and grants theBritish APL Association a similar right.

Signature:
 

Mail your submission to: The BAA Software Library¢e/o Dave Ziemann
Flat 3, 63 Queens CrescentLondon NWS 45S, ENGLAND
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British APL Association
Software Library

Order Form

fo: Dave ZiemannFlat 3, 63 Queens CrescentLondon NWS 4ES, ENGLAND
PLEASE SUPPLY THE DISKS CIRCLED BELOW:

o 1 2 3 4 5S 6 7 8 9 Io 42 12 13 14 15 16 17
18 19 20 22 22 23 24 25 26 27 28 29 30 32 32 33 34 35
36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 S52 53
54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71
7273 74 «+75 76 77 «78 79 80 81 82 83 84 85 86 87 8B 89
90 91 92 93 94 95 96 97 98 99 100

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

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

 

I want to join the BAA, and enclose
the 16 Pounds annual membership fee :

 

Postage and handling :
Add 2 Pounds for orders outside the UK:
Total order - remittance included:

 

Your signature:
Your name:

 

Full address: 
 

 

Please make cheques payable to the British APL Association.
Payment can be made in US Dollars - pay 1.5 US Dollars for each Pound.
All orders must include payment - allow 36 days for delivery.

BAA membership year runs from 1 May - 30 April. People joining part
way through the year will receive appropriate back numbers of Vector.
Software is accepted by the British APL Association on good faith and
we do not vouch for or make any claims regarding donated software.The BAA shall not be held responsible for damage caused by the use of
library software, and shall not be liable in any way in the event that
submitted material proves to be the subject of third party copyright.
Your signature above accordingly indemnifies the BAA from all liability.
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Index to Advertisers

APL People Ltd
Cocking and Drury Ltd
Dyadic Systems Ltd
HMW Computing
Logicom
MicroAPL Ltd
APL Booklist (Ed Shaw)

14,16
6,80,81

78
53,120
44,120

2
54

Vol.5 No.2

All queries regarding advertising in VECTOR should be madeto the advertising editor,Cathy Dargue,at the following address:

Cathy Dargue,
60 Downhall Ley,
Buntingford,
Herts SG9 9TL
Tel: 0895-31318 x3038
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BRITISH APL ASSOCIATION
Membership Application Form

Membership of the British APL Association is open to anyone interested in APL. The
membership year runs from 1st May to 30th April.

 

 

 

 

 

 

 

 

 

  

      

Name:
Department:
Organisation:
Address Line 1:
AddressLine 2:
Address Line3:
Post or zip code:
Country:
Telephone Number:
Membership category (please ring): .....s-s-sssssseessessserseeeetes 88/89 89/90

Non-voting student membership (UK only) £5
UKprivate membership. £10
Overseas private membership £18 £18
Airmail supplement (not needed for Europe) £8
Corporate membership............ £85
Corporate membership overseas . £140
Sustaining membership .......c.ceesessesereee £360 £360

For student applicants:
Nameofcourse:
Nameandtitle of supervisor:
Signatureof supervisor:

 

 

 

If you would like to pay by credit card...
Card no (Access/Visa):
PAYMENT
 

Paymentshould be enclosed with membership applications in the form of a UK Sterling
cheque "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 SG13 8AT
England

128  



 

The British APL Association

The British APL Association is a Specialist Group ofthe British Computer Society, It is administered by a Committee
ofofficers who are elected by a postal ballot of Association members prior to the Annual General Meeting. Working
groups are also established in areas such as activity planning and journal production. Offers of assistance and
involvementwith any Association matters are welcomedand should be addressedin thefirst instance to the Secretary.

1988/89 Committee.
Chairman: Peter Donnelly . Dyadic SystemsLtd.,

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

Secretary: Graham Parkhouse Dept. of Mech. Eng.,
0483-57 1281 (x2379) University of Surrey,GUILDFORD GU2 SXH.

Treasurer: Philip Goacher 27 Downs Way,03727-21282 EPSOM,Surrey
Activities: Jonathan Martin (8499)British Airways,01 562-5697 PO Box 10, Heathrow Airport,HOUNSLOW,Middlesex TW6 2JA
Journal Editor: Adrian Smith Brook House,0904-653071 (x3382) Gilling East, YORK.
Education: DrAlan Sykes Dept of ManagementScience

0792-295296 University College of Swansea,
Singleton Park, SWANSEA SA2 8PP

Publicity: Cathy Dargue. 60 Downhall Ley,
0707-325161 (x2418) BUNTINGFORD,Herts SG9 9TL

‘Technical: ‘Vacant post.
Recruitment: Val Lusmore 17, Barton Street,

0225-448501 BATH, Avon
Projects: David Eastwood MicroAPLLtd

01-922 8866 South Bank Technopark,
90 London Road,
LONDON SE1 6LN

Administration: Alison Chatterton 9, Oak Grove,
0992-552489 HERTFORD,

SG9 8AT

Journal Working Group Activities Working Group
Jonathan Barman 0374-588835 Phil Goacher 03727-21282
Anthony Camacho. 0727-60130 Maurice Jordan 01-562 3090
Cathy Dargue 0707-325161 David Parker 01-834 2333
Val Lusmore 0225-48501Adrian Smith 04393-385
David Ziemann 01-436 9481

‘Typeset using MS Word 4.0 on Xerox 3700 (Covers on Apple Laserwriter)
Printed in England by Short-Run Press Ltd, Exeter
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VECTOR is reer Joumal of the British APL Association andis distributed to Association membersinthe UK and qverseas. The British APL Association is a Specialist Group of the British Computer Society.
APL stands for “A Programming Language” - an interactive computer language noted for its baseneeUMEMNLmeteMaesreeMLNmncuetineiecceit Mlamainframe, mini and micro computers.

SUSTAINING MEMBERS

The Committee |of the British APL Association wish:to acknowledge thefTa LarUE eS)olyafollowing Association Sustaining Members. In many casesthese organisations aiso Provide manpower andEMCce Meh aCe coerarlemmeasst

re) Ftceeste)rmEranThe Old Malthouse 14 Rosewood AvenuepeletreesLeMSRNy Alveston, BRISTOL BS12 2PPUrheesaeeLoose} enececaeryd
Lose MOsaath Dyadic: Systams LidSEU (eles@ lei cle| Liedaemeeea esieldLONDON,WAPSLE Emo)eenityBIRErKclsael58) Tel.0420-87024
nmeiar) as) easter)PRUsctay LiteseceassValea Met)RUGuNeeeu4 Asereamsa]=)0)5vesyee)lolehi seco@uery SmAiea eedcheetars | Tel0732:885126eLoth ictec heyy
loner Product Lid | MetaTechnics Systems Lidfee Rue RECAPcee!73\Clapham CommonSouthside DeetaintymesttitsLONDON Sw4s0G aimTel01-673-3354
MieroAPL Lid geecardSouth Bank Technopark eee80 London Read | LONDON SW1H ODXLONDON SE161 Riererort)MCtMeh eevee sct134
Peter Cyriax SystemsPaterMeMea
MoloyeTapeh ty Tel.01-624-7013 |
PelieERs)   


