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Contributions
All contributions to VECTORshouldbe sent to the Editor at the address given on the inside back
cover. Letters and articles are welcomed on anytopic of interest to the APL community. These do not
need to be limited to APL themes nor must they be supportive of the language. Articles should be
submitted in duplicate and accompanied by as much visual material as possible, including a
photographofthe author. Unless otherwise specified each item will be considered for publication asa
personal statementbyits author, who acceptslegal responsibility thatits publicationis notrestricted
by copyright. Authors are requested wherever possible to supply copy in machine-readable form
ideallytext files on a 514” IBM-PC compatible diskette. For other standards, please contact the Editor
beforehand. Program listings should indicate the computer system on which they have been run. APL
symbols should be displayed on a separate line and not embeddedin narrative . Except where
indicated,items published in VECTORmaybefreely reprinted with appropriate acknowledgement.

Membership Rates 1986-87
VECTOR

Category Fee p.a. copies Passes
£ $Nonvoting student membership 5 1 1

UKPrivate membership 10 1 1
Overseas private membership 18 27 1 1
Supplementfor airmail

(not neededfor Europe) 8 12
Corporate membership (UR) 85 10 5
Corporate membership (Overseas) 140 210
Sustaining membership 360 neg 5

The membership year runs from 1st May to 30th April. Applications for membership should be made
on the form atthe end ofthe journal, Passes are required for entry to some Association events and for
voting at Annual General Meetings. Applications for student membership will be accepted on a
recommendation from a course supervisor. Overseas membership rates cover VECTORsurface
postage and mustbepaid in CUK.
Corporate membership is offered to organisations where APLis in professional use. Corporate
members receive multiple copies of VECTOR andareoffered group attendance of Association
meetings. Partaking individuals need notbeidentified but a contact person should be nominatedfor all
communications.
Sustaining membershipis offered to companies trading in APL products;this is seen as a method of
promoting the growth of APLinterest andactivity. As well as receiving public acknowledgement for
their sponsorship, sustaining membersreceive bulk copies ofVECTOR,andareoffered newslistings
in the editorial section of the journal and opportunities to inform APL users of their products via
seminars andarticles.

Advertising
Advertisements in VECTORshould be submitted in typeset camera-ready ASportrait format with a
20 mm blank border.Illustrations should be black-and-white photographsorline drawings. Rates are
£250 per page. A6 and A7sizes are offered subjectto layout constraints.
Deadlinesfor advertisement bookings andreceipt of camera-ready copy are given beneath the Quick-
Reference Diary.
Advertisements should be booked with and sent to Steve Lyus, whose address is given beneath the
Index of Advertisers.  
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SPaaaLdE
Now available in the UK, two new offerings from
STSC that enhance IBM's mainframe APL
implementations
 If you’re staying with VS APL...
COMPILER The first commercial compilerfor APL compiles functions

individually. Results insignificantly faster execution.Interpreted functions can call
compiled functions and viceversa.

If you’re migrating to APL2...
SHAREFILE/AP  STSC’s popular APLcomponentfile system is now

available under APL2. Multi-
user, nested array storage,
libraries, access matrices.Multiple file system support.
International language
translations.

Forfull information, contact the APL*PLUS ™ Product Group,
Cocking & Drury on 01-493 6172.
Trodemorks/Owners: IBM/International Business Machines Corporation - APL*PLUS/STSC,inc.
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Editorial: The joys of Spring?
by David Preedy

So Springis hereatlast; the birdsarein full song; the trees are budding;thesapis rising,and every young buck’s thoughts are directed to APL’86 in Manchester.
That’s all very well for them, butfor those of us whose BAA committee regulation beardsare Starting to grey, there are other more weighty matters that musttake precedence.It’srecruitment season, and we havetosit cloistered in darkened rooms, grilling the youngaspirants whose very careers may depend on what wethink of them.
Forthose of us who have deserted the big company sceneto savour the delights of smallbusiness, the processis fairly nail-biting for the interviewers as well. Afterall the costs ofamistake are proportionately greaterfor a small team. Anyway, Curricula Vitae arrive by thesack-full and one’s thoughts are divided between the desire to recruit some really ablepeople andthefear ofwhat geniuses these people must be, who have achieved such startlingexam results.
However during the process of vetting all these applicants, I was struck by the singularinappropriateness ofwhat they were being taught — particularly those on computer-relatedcourses, Are they being given the breadth of vision to devise inventive ways to use therapidly-changing technology oftoday, let alone tomorrow?Far from it! In most cases, theyare being fed regurgitated techniquesthat were probably state-of-the-art whentheir tutorswere being educated, souped up with a coupleoflectures on thelatest fad—normally expertsystems.
Now I’m notpretendingthatit would be possible to teach only subjects thatarelikely to bewidely applicable in the outside world — there’s nothing to match commercial experiencefor that. However I would expect someofthe students to emerge with an overview ofthecomputing business. They should surely be exposed to thetypes of problem addressed bycomputer techniques and to the different sort of technique available. And that generalbackground should at least include some study ofthe different types of programminglanguage available. ] don’t expect, or even want, a generation of graduatesfluentin Lisp,Prolog, Cobol and APL. However I would like someofthem to have heard of APL-oratleast to beable to find out something aboutit in the library when theyget backto college.
Of course my own experience and prejudices predicate that I will be looking for anappreciation ofAPL, buttheissue is more general.If students never get the chance to evenhear aboutoneofthe languagesthathasled the wayin many application areas — graphics,decision support, information centres, financial planning, to name a few — then how canthey hope to develop new and imaginative applications themselves over the next thirtyyears or so?  



 

VECTOR Vol. 3 No. 4

So this issue’s editorial ends with a three-fold challenge:
* tothe APL community,to approachyourlocal college andoffer to give a brief series of

talks to interested students, explaining why you use APL;better still lend them some kit
and aninterpreter;

* to the academic community,to ensurethatall computing studentsatleast can find out
about APL and other minority programming languages — why not for instance
subscribe to VECTORand buy Gilman & Rose?

* to the students themselves,to choose coursesthatoffer them a broad perspective of the
field ofcomputing and whosepractical offerings involve more than writing an operating
system (in BASIC)and programming someone else’s hidden-line removalalgorithm.

Reminder
1986/87 subscriptions are now due. If you have not already paid your
membership for the year, please return the enclosed renewal form with
your cheque. Otherwise you will not receive any more copies of
VECTOR.
Better still, you can take advantage of our special free membership
offer (see VECTOR Vol 2, No 3 page 9). Send in your own renewal form
with application forms and payment from three people who have not
previously been Association members, and you get a free year’s
membership if you are a U.K. private member, or a £10 reduction on
your subscription otherwise.



 

VECTOR Vol. 3 No. t

Quick-reference diary
compiled by David Preedy

Date Venue
1986
1-3 July Wembley

7-11 July Manchester
10-12 September Southampton

19 September London
22-26 September York

17 October London
21 November London

Dates for future issues of VECTOR
Vol.3No.2

Copy date 25 Jul 86Ad. booking 22 Aug 86Ad. copy 29 Aug 86
Distribution October

Event

Knowledge-Based Systems "86
Organised by Online Conferences
APL 86 - "APL in action"
Software Engineering °86Organised by BISL
British APL Association meeting
HCI ’86 - People and computers:

Designing for Usability
Organised by BISL
British APL Association meeting
British APL Association meeting

Vol.3 Vol3No.3 No.4
17 Oct 86 30 Jan 8714 Nov 86 22 Feb 8721 Nov 8&6 27 Feb 87
January April



 

 
H.M.W. PROGRAMMING CONSULTANTS LTD

Whynot discover more about

* Consultancy/Support Service

* APL on the IBM PC

* VM/CMS Packages

Ring Ken Jacksonat

H.M.W. PROGRAMMING CONSULTANTS LTD
142 FELTHAM HILL ROAD,

ASHFORD, MIDDLESEX TW15 1HN
Telephone: Ashford 41232
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General Correspondence
The VECTOR working group welcomes correspondence on any topic affecting the APLcommunity. All such letters should be addressed to the Editorandshould indicate whetherthey areintended for the generalor the technical section. Letters containing APL code will normallyappearin the Technical Section ofVECTOR,and authors are askedto observe the requirementson the inclusion ofAPL code stated on the inside cover. The Editor reserves the right to edit anyletter unless the writer states thatit is to publishedinfull or notatall.

APL - USP or RIP
From L J Devaney 1Sth April 1986
Sir,
In myopinion the APL milieu has a mostunsatisfactory scabrouspatter (MUSP). APL’sinability to penetrate the mass marketplace is surely conditioned by:

a) the complete lack of managementcontrol;
b) the unintelligible texts that APL functions contain, whether keyword or symbolic;¢) lack ofportability;
d) the inability to implementclosed, secure systems.

Managementcontrol is important because of the need to conservea firm’s investment in
software and to establish a firm control over program libraries. Change controls are
necessary proceduresin business and the cycle of“design, implement,test, change,re-test”
is an important one. APL is unable to support properly established libraries, segregated
responsibilities and incremental implementation in the way that COBOL, FORTRANand
other languages can.
Thereadability of code hasin the past been promoted at the expenseoffunction, but APL
promotes function at the expense of readability. Mr Last’s examples on page 98 of
VECTOR,Vol.2, No.3, would not be improved by using keywords! Partofthe problem is
the use of oneline of text to do so much work. Although COBOL, FORTRAN,etc. use
morestatements and would need intermediate variables to hold partial results, overall their
texts would be moreintelligible becauseofthe stepwise presentation. Ofcourse, APLcould
be so written, but the powerofthe language bodesill for such considerationsto be ofmore
than a fleeting interest to APL“professionals”.
Portability is importantto some user-communities. When I worked abroad someyears ago,
wereceived a large FORTRAN program from a Burrough’sinstallation, Although we were
operating an IBM installation,all that was needed wasto follow the few rules documented
as commentsat the beginning of the program and then compile link-edit, etc. in the usual
way. No problemsensued. The text was received on magnetic tape. The only portability for
APLthat I knowofis typingit all in again!
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BASIC and APL have a commonproblem — the user can meddle with the programsif they
know howto. Todayit is not possible to have one’s system developed in APL andsecured
against intrusion. This extendsalso to operator authorization/permissions and operational
safety. “Runtimeonly”versions mayhelp, but a more thoroughsolutionis required for the
long term.
Yours,
LJ Devaney,
24 Canada Road,
London, W3 ONP.
(Editor: Thanksforyour comments -- no doubt they will stimulate a responsefrom our readers!)

APL for newcomers
From Andre Faure 30th December 1985
Sir,
May I complimentyou on yourpublication.I feel that VECTORas now producedis an
excellent journal. Overseas members do not probably have muchuse for the club news
which takes up quite

a

bitofthe publication space,but,after all, the journal must also serve
the British Association. However, given the high calibre of writers involved in its
production,it could perhaps reach a wider readership if it also tried to educate users and
newcomers to APL. Nopublication to my knowledgedoesthatat the presenttime.

There are two typesof person interested in APL: those makinga living with it and those
lookingfor a too!to solve their computing problems. The former may not need much help
with APL and usually have access to other experts. The latter needfirst ofall convincing
that APL is “it’, and then help in getting started. Moreover they are usually isolated,
especially if they intend to use APL in a personal computer environment. This is where
VECTORcould doa lot of good.
It must be recognized that APL presents a higherstarting threshold than mostlanguages.
Forinstance, simplylisting a function on a printer with the STSC APL*PLUS/PCrequires
a function to be written with JPOKEs and (JARBINs.I doubt whether any newcomerto
APLcan handlethat with onlythe aid of the manuals. It took me two days and quite a few
phonecalls. In BASIC, youtype LIST andare contentwith that — any kid can do it!

You could (and should)fill two or three years of VECTORwith tutorials for newcomers
(and dare I say old-timersas well?) on how to manipulate inputs and outputs in APL. How
do you build an entry screen which will support a normal keyboard and a “fill the blanks”
data entry principle? How do you write reports? How do youtakecareofheaders, footers,
page numbers,etc.? This is not easy, or the text-books would not so blissfully ignore the
subject.  
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Myexperience is that computing with APL doesnot present many problems.In fact,it is
fun! Adding inputs and outputsto build a system that anyone can use on any machineis
anotherstory, and that story needstelling.
A theme which keepsrecurring within APL concernsthosecuriouslittle characters used in
APLin addition to the normal alphabet. Your editorial policy appears to be that these
symbols deter potential users and should be replaced with keywords.I disagree, Using the
APLcharactersetis fun andfast. What is not so funny is returningto a function a few days
later and tryingto figure out whatthatline of symbols actually performs. What ] miss is a
translator, which goes beyond mechanically replacing each symbo! with a keyword: the
translator should look at the context in which each symbolis being applied (the APL
interpreter does that, to my understanding), and replace each symbol, or set of symbols,
with a suitable plain language equivalent. The plain language equivalent need not be
executable code, only documentation.
Since the translator wouldfirst parsea line of codeinto a set of unique operations (as does
the interpreter) and then replace these operations with plain language equivalents (a table
look-up operation), it becomes immediately obviousthat the translation could be carried
out in any language. Thus APL could offer the best of both worlds: a universally
understandable and transportable set of symbols, that can also betranslated into the user’s
own language. The compactness of the language actually makes translating easier, since
phrases can then be usedinsteadofsingle words.
Yourstruly,
Andre H Faure,
Rasti 2 B17,
40340 Jyvaskyla,
Finland.
(Editor: Thankyouforyour comments on VECTORto which I wouldlike to add my own thanks
to all those who have contributed to it. We do try to rememberthe needs ofAPL beginners, but a
regularfeature sounds like a good idea.
The VECTOReditorial team as such does not take a policy position on such issues as symbols
versus keywords; individualpapers — andfor that matter editorials — merely reflect the viewsofthe
author concerned. Certainly the independence ofthe symbolsfrom a user’s national languageis a
new andinteresting aspectofthe discussion.

On a personal note, I am extremely attractedto any idea that would effectively reduce the needfor
me to document my code! I would however disagree with the commentthatthe starting threshold
forAPLis higher than other languages; when my son wasfourI sat him infrontofa microfor the
first time and without prompting he correctly entered a valid line ofAPL. Unfortunately, he
didn’t know about the Return key!)
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APLresearch studentship
From David Livingstone 11th April 1986
Sir,
I wonderif any of your readers know of a student who maywishto do research in APL,
leading to an M.Phil/Ph.D?
Such a project will be starting in the Autumn of this year at Newcastle-upon-Tyne
Polytechnic’s School ofComputing and Informatics.It will have External Supervisors from
IBM andDyadic Systems Ltd.
Theaim ofthe research is to develop the concept of domainsin APL, Currently there are
just 2 domains or types of value that may appear in a variable — numbers(theset ofall
numbersthat can be held on the computer) and characters(thesetofall characters stored in
the Atomic Vector).
It would be useful if the programmer couldtailor domainsto meetthe particular needs ofan
application rather than be limited to these 2 primitive sets of values. By specifying a
variable’s domain precisely, data can be validated automatically whenitis assigned to the
variable. The same approach can be used in debugging, to check a variable contains only
permitted valuesat a particular point in a function.

The specific objective is to add to APL the optionalfacility to associate a user-specified
domain ofvalues with a variable. Whenevera valueis assignedto that variable, a check will
be madeto see whetherit lies in the variable’s domain of permissible values. If it does not,
a DOMAIN ERRORorappropriate interrupt will be generated.
As a domain is a mathematical set, it can be specified either by enumeration or byset
conditions. Ordinary APLvariables or functions respectively will be used to implement the
2 kindsofset definitions. Thusthe full power ofAPL will be available to define domains.
Please phoneor write to me if you know of anyone who maybe interested in doing this
project;or betterstill, get the prospective studentto.
Yourssincerely,
David Livingstone, Vacation address:
School ofComputing and Informatics, 210, Osborne Road,
Newcastle-upon-Tyne Polytechnic, Jesmond,
Northumberland Building, Newcastle-upon-Tyne,
Newcastle-upon-Tyne, NE2 3LD.
NEI88T. Tel (091) 281 3778
Tel (0632) 326002 ext 3347

10  
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From A.G. Bright Ist May 1986
Sir,
I read with interest the recentarticle in VECTORVol. 2, No. 3, by Katie Williamson and
Geoff Wells concerning external databases and APL applications. It was pleasing to see
experienced programmersintegrating I.P. Sharp databases with APL systems.
Asa postscriptto thearticle it was stated that there were inaccuraciesin the share price data
provided by ourselves and that the service was being withdrawn. Having had extensive
contact with the authors of the article I can appreciate the accuracyofthe statement from
their perspective. It is howeverslightly misleadingto the outsider and I wouldliketo clarify
the situation.
Through extensive use of our FTSTOCK database (London share price information is
provided — in a raw form — to I.P. Sharp by the Financial Times), Katie and Geoff did
indeed find several inaccuracies. Upon close examination of the database werealised that
dueto the extentofthese inaccuracies we could no longer market FTSTOCKin goodfaith
and therefore withdrew this database at the end of February 1986,
However, a suitable replacementis avialable on-line from us in the form of EXSHARE —
Extel Computing’s International Stocks Database. This contains coverage not only ofthe
London market (including the USM, Eurobonds and options) but also all major non-
American markets. The database is updated daily and data goes back to January 1983.
EXSHARE complements our North American databases giving I P Sharp a complete
coverage of the world’s major stock markets. Thisis in addition to worldwide coverage of
commodities, traded options, and over 100 other time-series databases . . . but then this
isn’t supposed to be a commercial!
So,it is true to say that errors were found in our London shareprice database. We therefore
changedour source andin doing so we now supply a more comprehensive coverage.I trust
this hasclarified the situation.
Yours faithfully,
A. G. Bright,
Database Consultant,
1. P. Sharp Associates Ltd.,
10 Dean FarrarStreet,
London SW1H 0DX.
(Ed: Thanksfor clarifying the issue. Geoff and Katie encountered these problems late after
submitting their article for publication, so there was only time available to append a brief
postscript. I’m sure that many readers willfindyour letter useful.

11
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Two thoughts arise as a resultofthis. Firstly that the responsibility ofensuring data validity is an
onerous one, whether the data is provided externally, as in this case, or is only made available
within one’s own organisation. Clearly I.P. Sharp’spromptaction in withdrawingtheparticular
service involved reflects their own recognition of this responsibility.

Secondly, that the issues involved in this particular case, as I understand them, were not the
simple ones ofwhether a particular set of numbers were right or wrong, but concerned the exact
mechanismsused to adjust historic data, e.g. to compensatefor subsequent share issues. I wonder
how many other data-sources there may be whose exact specifications are either unclearly defined
or rarely validated and how many Decision Support Systems provide such data as an input for
decision-making.)
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British APL Association News
compiled by David Preedy

Treasurer’s report

The maintenance and administration of the Association's membership database has
now become the total responsibility of the treasurer. It is hoped that by having
direct control over the system, rather than using a ‘middle man’, we will be
able to provide a more efficient and responsive service to the membership.
At the same time it is intended to control VECTOR distribution more closely so
that members will not receive copies of the journal until they are fully paid-upfor the current year. Please ensure that you do not suffer this fate byforwarding the 1986-87 subscription without delay. Otherwise this may be the
last VECTOR yousee!
It is not intended to issue membership cards for the current year - nor for thatmatter for last year! Clearance of your subscription cheque should serve as
acknowledgement of receipt of payment. Any members who require a formal receipt
should enclose a stamped addressed envelope with their cheque.
As a consequence of the Data Protection Act, any member may request that hisname and address be removed from the Association’s database. Any member wishing
to do so should contact the Treasurer in writing.

(Ed: At the A.G.M. the treasurer gave an interim statement of the Association's
report and accounts for 1985/86 - the final figures are awaiting exact costingsand receipts for VECTOR volume 2, number 4. The final report and accounts for
1985/86 will be published in the next issue of VECTOR.)

HMW Programming Consultants Ltd.

company to join the growing ranks of our sustaining members. Unfortunately they
have joined too late to submit an entry to our regular News from Sustaining
Members column in this issue, but I am sure they will have lots of news for us
in the next issue,

The Association are pleased to welcome HMW Programming Consultants as the latest

In case you want to conatct them before their address is emblazoned on the back
cover of the next VECTOR,their address is:

Ken Jackson,HMW Programming Consultants Ltd.,
142 Feltham Hill Road,
Ashford, Middx.,
TWIS5 1HN.Tel. 07842-41232
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9 members of the new committee at the Royal Overseas League:
Back row:David Roy
Ziemann Tallis
(Technical) (Activities)
Front row:
David MelEastwood Chapman
(Projects) (Treasurer)

 Ken Iverson talking to the BAA on
“The split in APL"

Christine David GerardMcCree Preedy Paul-Clark
(Recruitment) (Journal) (Publicity)

Dick Anthony
Bowman Camacho(Chairman) (Secretary)

 Dick Bowman - re-elected chairman
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Annual General Meeting - initial report
23rd May 1986, Royal Overseas League, London

At the AGM, the outgoing committee proposed that two new committee officers beintroduced for the coming year. The two new posts are Recruitment Officer andProjects Officer. The Recruitment Officer will be responsible for initiating anactive campaign to encourage wider Association membership. The Projects Officerwill create a series to new projects to increase awareness and use of APL andenhance the reputation of the Association, building on the success of VECTOR andthe anticipated success of APL&86.
In the subsequent committee elections the following members were elected:

Chairman - Dick Bowman
Secretary - Anthony Camacho
Treasurer - Mel Chapman
Journal Officer - David Preedy
Technical Officer - David Ziemann
Activities Officer - Roy Tallis
Publicity Officer - Gerard Paul-Clark
Education Officer ~ Norman Thomson
Recruitment Officer - Christine McCree
Projects Officer - David Eastwood

Apart from Projects Officer, all remaining nominees were unopposed, In a show ofhands for the post of Projects Officer, the votes were:
David Eastwood 16
Philip Goacher 12

and David Eastwood was declared elected.
A full report of the AGM, including the Chairman’s and Treasurer’s reports willappear in the next issue of VECTOR.

1s



Application Prototype Environment
an IBM program product for prototyping

anddeveloping screen-based applications under VS APL or APL2
This product is intended to be used both
by the professional programmerandby
business professionals, such as man-
agers, planners, scientists, and en-
gineers. The product is particularly
suited for developing applications in
Information Centre and Application
Development Centre environments.

  

Three interactive functions are provided
lo easily andquickly define the end user
interface.
Panel Design: Forcreating menuselec-
tion, action, andtutorial panels.

Chart Design: Charts (Plot. Surface,
Bar, and Pie) are designed via aninter-
active dialogue.
File Handling:The interactive dialogue
allows users to specify APL File, CMS,
VSAM, QSAM, BDAM, and INSTOR-
AGEaccess methods.

Over 70 coverfunctions are provided for
building the application program, Some
examples are:
Panel Operations
@ Automatic Screen I/O.
© Automaticdisplayoftutorials.
© Program function key control.
File Handling
© Reading/writing records from/toa file.
© Positioning the record pointer.
@ Relative record access.
Object Library
The object library is used for storing,
retrieving, and status checkingofobjects
such as panels, functions, declarations,
andvariables.

 

Free 30-day Test Period
You have 30 days to test Application
Prototype Environmentto see how well
it performs for you. Lf you are not com-
pletelysatisfied, just send all materials
back to your local IBM Branch Office
within 30 days and you will not be billed.
For More Information: Contact your
IBMsales representative or the nearest
1BM BranchOffice.   

Technical Data
Application Prototype Environment is
an IBM Licensed Program Product,
Program Number 5668-896,
The program runs under CMS and TSO
together with the following IBM pro-
gramsor their equivalents: APL2 or VSAPL, GDDM (Graphical Data DisplayManager). Some examples of terminals
supported are: 3277, 3279, 3270 PC/G
and GX,    

TBMUnited Kingddom Li 3  



 

VECTOR Vol. 3 No. 1

Newsfrom sustaining members
compiled by David Preedy

APLPeople Ltd.
APL People havegotoff to a good start in 1986 with orders coming in for PEFAC - the
computerised estimating system acquired with the takeover of H. Walton Technical
Services at the end of 1985. A lot of developmental work has been donesince to make
PEFAC even more versatile — such as writing microsoftware for PEFAC to run on
networked computer systems, and creating the means wherebythe engineercan write his
own functions.
Atthe timeofwriting, APL Tran-Plan is beginningto take offwith work already under way
on the planning anddesign ofseveral transportation projects in North America, and a lot
more exciting projects set to comeup in the nearfuture.
In the guise ofAPL Software Ltd., APL People have now obtained the agency fora number
of software products being offered to companies throughout Europe.
The consultancy side generates a steady flow of work,not only from the Londonarea, but
throughout the UK The conversion marketin particularis still buoyant, both into APL2
and from VSPC,with customers recognizing that an upgrade to a uniformly consistent and
fully documented standard when an upgradeis being carried out can ultimately save them
a lot of money.
Ontopofthis activity, APL People somehow manageto find timeto offer their placement
andadvisory service for APLers considering a job move,or simply seeking some unbiased
career advice. At the time of writing they have something like a score of vacancies and a
similar number of people looking — but of course they don’t all match!

APLSoftware Technology (UK) Ltd.
1986 hasgotoffto a good start for APL Software Technology with thefirst UK mainframe
installation of their APL-based product RDS (Relational DataBase System). Although
there are installations in Scandinavia and West Germany this implementation,for a large
financial organisation,is seen as thestart ofyet another major productline here in the UK.
Thebusiness growth continuesfor them andthe search is now on for a new Londonoffice
from which theycan basetheir attack on the international insurance and banking industry
which formsthe majorpartof their business.
POWERTOOLS/PC continues to be enhanced with further developments planned. The
facilities now offered by this product make the design and running ofPC-based applications
easy, efficient andeffective. Requests for Production Run Timeversions continue as more
and moreapplications are developed aroundthe product.
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As a result of their extensive experience in the ‘bits and bytes’ level of micro
implementations APL Software Technology have been actively involvedin the porting of
APLonto portable micros and the design and implementation of 80286 and 80386 based
micros for a major Scandinavian company. They hope to be able to mention names and
makeavailable full details in time for APL 86.

Cocking & Drury Ltd.
Cocking & Drury are now installing release 5 of STSC’s Sharefile and Enhancementsto
VSAPL.This newrelease includesa library ofcompiled APLutility functions, many times
faster than their interpretive equivalents. It also includes the feature necessary to execute
user compiled functions within a workspace.
In addition, they have now launchedin the UK,thefirst COMPILERfor APL. Developed
by STSC,it is available under both VM/CMS and MVS/TSO.It compiles individual
functions written in VSAPL or VSAPL plus APL*PLUSenhancements. Improvements
obtainable from compiling APL vary depending on the code, butresults to dateillustrate
that a speed-up ofthe order 2 is not uncommon.
On the micro products side, as STSC’s UK distributor, they are also launchingthelatest
add-on to APL*PLUS PC, the SPREADSHEET MANAGER. It provides data
preparation and analyses in a standard spreadsheet environment using APL formulae.It
also includes transfers to and from APL, ASCII and LOTUS.
The company’s in-house‘Introduction to APL2’ and ‘APL2 In-depth’ coursesarestill in
great demand. Thein-depth course has been revised to incorporate a unit on APL2 system
design —a badly neglected topic!
Cocking and Drury are proud to announcea new course: ‘Intermediate APL*PLUS PC’.
This public 3-day courseis designed for existing APL programmers whoneedto increase
their commercial applications developmentskills in the PC environment.

Inner Product Ltd.
Inner Productare maintaining and extending their APL supportservice,particularly to the
financial institutionsin the City of London.
Also they are making a major effort to provide, through packageslike ALLWAYS and
VIEWCOM, flexible communications on the IBM PC family of machines.

MicroAPL Ltd.
The Commodore Computer Show (May °86) may sound like an implausible venue for
MicroAPLto displayits wares butfighting hard next to “Yie Ar Kung Fu” and “Rambo”
was APL.68000. On our stand in the Amigavillage we received an encouraging welcome
from the over-5s in the Commodore community, obviously hungry for somereal software
rather than the usual nonsenseofgames. Being gluttons for punishmenttheshell-shocked
MicroAPLtroops voted the show a resounding successand resolved to appearat the Atari
Show in September.

18  



 

VECTOR Vol. 3 No. 1

Returningto sanity for a while I am pleased to announce that APL.68000is now available
for the NCR Tower-32. MicroAPL’s Managing Director, Richard Nabavi, comments:

“The combination of MicroAPL’s highly optimised APL.68000 product and
NCR’s 32-bit supermicro means that there are now very few applications
which need the computational powerof a mainframe. We comeacrosslots of
DPmanagers wanting to move APL applicationsoffIBM mainframes on to an
APL.68000 based system,this trend will accelerate now that our Tower-32
implementationis complete.”

APL.68000 is now available on a wide range of systems other than MicroAPL’s own
Spectrum and Aurora supermicros. These include Sun, Hewlett Packard, Fortune, Apple,
Wicat, Stride and TDI’s Pinnacle.
Another new productto surface from the depths ofMicroAPL’s Research & Development
department is Mac-APL, APL.68000 for the Apple Macintosh, the one you've all been
waiting for, haven’t you? You will be able to see and use Mac-APL onourstand at APL86
in July. If you can’t wait that long then you canplace an orderwith the Sales Department
now. Mac-APL costs £295 (inc. VAT).
MicroAPL’s third major announcement concerns support for Motorola’s MC68020 and
MC68881 processors from within APL.68000. Version 6.0 of APL.68000 will take
advantage of the extended instruction set of Motorola’s new 32-bit microprocessor and
implements most floating point operations in hardware using the MC68881 floating point
co-processor. Optimisation has also been performed on Boolean, integer and character
monadic and dyadicscalar functions. The speed improvements gained are in some cases
dramatic. Luan Thompson, Director of Reaserch & Development,says enthusiastically,
“Onsystems ofequivalentclock rate integer addition is some 10 timesfaster,floating point
multiplication is 15 times faster and logarithm is some 70 times faster than APL.68000/
5.0.” Since the MC68020 processor runs at twice the clock rate of the MC68000 these
improvementsare at least doubled when runon a 32-bit machine such as MicroAPL’s new
Aurora super-microcomputer. Work is still in progress on the upgrade, in such areas as
formatting.
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APL SOFTWARE TECHNOLOGY
 

 

 
(UK) LIMITED
POWERTOOLS/PC    LL

L

the software product which will transform yourAPL *PLUS/PC workspaces
The superb Forms Processor:
© Multiple forms that maybelarger than the screen
© inbuilt data validation
@ Extended Numericfieldand date editing
@ APL function execution atthefield level
@ For the developer Form definition and editing with semi-graphicdrawingfacilities and interactive Formstesting
Horizontal and Vertical subsidiary formsscrolledin parallel with themain form for allowing rowand column headingsto be in step with the

at@ Recognition of CFMToverflow characterin derived functions
@ Screen timeout, allowing the program to trap inactivity@ Mixedgraphics and text
PLUS
© A wealth of useful functions
© Matrix catenation, indexing and membership
© String handling, super boxing
© Sub-string searching and indexing
® Booleans implementedas bits rather than words
Asa result of oursuccess in our major UKand Scandinavian accountswe have now extensively enhanced the product and can nowannounce Release 3.
Powertools/PCis written in Assembler, is really fast and CPUefficient.
Powertools/PC has been specifically designed to act as a base aroundwhich the application system can bebuilt. It is NOTthetypicalAP124-type screen manager
Powertools/PC, the workspace and CPUsaver, is just £295 per copy(excluding VAT).

Production Run Time versions available upon request.
Now available

A fully compatible version of the Forms Processor (rewritten in C) forDYALOG APL under UNIX.Contact us for full details.  
 KXX14 Rosewood Avenue,Alveston, Bristol BS12 2PP,Tel: 0454 415737WX  
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British Computer Society News
compiled by Philip Goacher

Following all the publicity for our own APL86 Conference, it should be remembered thatthere are another fifty or so BCS Specialist Groups organising meetings and conferencesthroughoutthe year. Two other major conferences are to be held in September.
Software Engineering °86

10-12 September, University of Southampton
This is to be the first of a series of annual conferences on software engineeringorganised jointly by the B.C.S. and the Institution of Electrical Engineers in conjunctionwith the Alvey Directorate. The conference will cover the practical application ofsoftware engineering as well as the theory of new and established methodologies, and isintended to be a showpiece for advances in software engineering from around the world.
The following topics will be covered:

Technology of the software develapment process
Managementof large software developments
Experience with software engineering methodologies
Software development metrics
Software developmenttools
Teaching and training

HCI ’86 - People and Computers: Designing for Usability
22-26 September, University of York

Human Computer Interaction is rapidly assuming a position of major importance in allaspects of Information Technology. Increasingly the IT market expects products with betterhumaninterfaces. Meeting such expectations is becoming a matter of survival.
HCI '86 is Europe’s key international forum for advancing the discipline of HCI. Hereindustrial delegates can survey the advanced techniques being developed to help them copewith these growing demands. Here too, researchers will discern the important uses on whichto focus their talents, and it is here that this synergy between industry and researchwill be harnessed to push the frontiers of HCIstill further forward.
It is becoming increasingly difficult and dangerous to ignore the challenge of the humanelement in IT. HCI ‘86 is here to help you meet that challenge.
The conference will have tutorials, workshops, discussion groups, an exhibition and avaried social programme,as well as papers on a variety of topics including:Tools and techniques for developing user interfacesFormal models of Human ComputerInteractionEmpirical evaluation of interfaces

Matching system functions to user tasksApplications, including expert systems, graphics and special purpose systems for thehandicapped.

For further information and booking details for either event, please contact:BISL Conference Department, British Computer Society,
13 Mansfield Street, London WIM OBP. (01-637 0471)

21



 
ANNOUNCING

THE
oe VCem sD
COPROCESSOR
FOR THE IBM PC

The Dyalog APL coprocessorallowslarge scale second-generation APL applications
tobe developed and run onan 8M PC or plug-compatible computer.

  
The DyalogAPL coprocessorconsists of:
WME a 32-bit coprocessor board based on the NS 32000 chipset, hardware

floating-point, up to 4Mb of on-board RAM, and 16Mbofvirtual
memory space.
acomplete implementation of UNIX* System V including C, 77, Fortran
and Pascal.
acomplete implementation of Dyalog APL.
softwarethat integrates the DyalogAPL coprocessor subsystem Into the
PC-DOS environment.
aDyalog APLcharacter generator and set of keycapstickers.

The Dyalog APL coprocessoris easily installed in an IBM PC or plug-compatible system
withastandard BIOS anda hard disk. The board simplyslidesinto a single slotin the

PC chassis, and the softwareis installed via an interactive menu.
The Dyalog APL coprocessorprovides both DOS and UNIX System V environments
without compromise. Data can be shared betweenthewo environments, anda

simple keyboard commandswitches between operating systems.
DOS commandsandfiles can be accessed directly from Dyalog APL, and Byalog APL.

canberun directly from DOS.
The Dyalog APL coprocessorsupports very large APL objects and workspaces,

toamaximum of nearly 16Mb; and floating-point performanceis up to
3 times faster than an IBM PC AT.

Prices,including a multi-user Dyalog APLlicence, start from around £3,000.
Acomplete ready-to-run system with a fast 40 mbdiskand tape back-up

is also available for under £7,000.
 

For furtherdetails andordering information, please contact PeterDonnelly
   

    Dyadic systems Ltd, Park House, The High Street, Alton,Hampshire GU34 1EN, United Kingdom
Telephone:Alton (0420)87024 (10 lines) Telex 858811

IBM tsa registered tacemark of Intemational Business MachinesCorporation *UNIKIsa TWademark of AT &T Bell Laboratones, 
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International APL news
Compiled by David Preedy

APLBUG
We have received tworecentissues of the APLBUGnewsletter with brief papers as well as
reports on their recent meetings. The March newsletter contains a solution to the Loss
Carry-Forward problem raised in VECTOR Vol.2, No. 1. Tibor Horvath’s function is
reprinted in the “Surely There Must Be A Better Way” column. TheApril issue reports on
“Object Oriented Programming in APL” and how to overcome date problemsfor the year
2000 — and for the next 2 billion years provided the Earth’s rotation is unchanged.
APLBUG membership costs $15 and applications should be sent to Curtis A Jones(see
address list below).

APL Quote-Quad
Volume 16/3 of Quote-Quad contains a mix of notices, product news, articles, reviews,
algorithms and recreation. Thearticles cover a Boolean Array Based Algorithm, Emulating
Prolog, Trees and Networks using APL2, and an APL Workshop. Orders for APL Quote-
Quad should be placed with:

Fred Aronson, Coordinator for SIGS,
Association for Computing Machinery,
11 West 42ndStreet,
New York,
USA 10036.

International APL addresses
Eachyear we publish thelist of international APL user-groups andsimilar organisations.
The VECTOReditor would bepleasedto receive information from anyofthese groupsfor
publication.
Austria Canada: Toronto CIPS APL SIG

APL-Club Austria, Anaffiliate of the Canadian Information
Siegfried Streit, Chair, Processing Society.
Wiener Stadtwerke, Toronto Special Interest Group on
Mariannengasse 4-6 APL,
A-1095 Vienna, , Richard Levine, APL co-ordinator,
Austria. Xerox Canada Inc.,

Belgium BACUS 703 Don Mills Road,
. . DonMills,Anaffiliate of the Computational and Ontario, M3C 182Applied Mathematics Group Canada. >

Belgian APL-CAM Users Society, Tel. (416)429-6750,ext.2684Joseph de Kerk, Chair, (after 4pm)Roolenberg725 IPSA mailbox: RLEV;
Belgium uel, group box: TSIG
Tel. 015-324724
IPSA mailbox: KERF
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Finland FinnAPL
Finnish APL Assn.,
Arto Juvonen, Chair,
P. O. Box 1005,
SF-00101 Helsinki 10,
Finland.

France
A subsidiary of the Association Francaise
de Cybernetique, Economique, et
Technique

Group APL, AFCET,
Gilles A Martin, Chair,
CASAL,
35 Boulevarde Brune,
F-75014 Paris,
France.

Germany APLCG
APL-Club of Germanye.V.,
Prof. Dr. Wolffried Stucky,
Postfach 6380,
D-7500 Karlsruhe 1,
Federal Republic ofGermany.

Ttaly
A subsidiary of the Associazione
Italiane di Calcolo Automatico

APL ClubItalia,
Giorgio Faconti, President,C.N.U.C.E.,
Via S. Maria 36,
1-56100 Pisa,
Thaly.Tel. (50)45245

Mexico
Soc. Mexicana de APL, A.C.,
Erick Alvarado, President,
Teleinformatica de Mexico, S.A.,
Arenal 40,
Mexico 20, Dist. Federal,
Mexico,
Tel. (905)550 80 33

Vol. 3 No.1

Netherlands APLWG
A subsidiary of the System-Programming
Section of the Netherlands Society for
Informatics (NGI)

Werkgroep APL,
Dhr. Bram Kornaat,
Rijks Computer Centrum,
Fauststraat 1,
NL-7323 BA Apeldoorn,
Netherlands,Tel. (55)778822

Portugal
Ass. Portuguesa da
Linguauem APL,
Jose M. Henriques,
Rua Pedro de Barcelos 14,
Encosta do Restelo,
P-1400 Lisboa,
Portugal.

Sweden SIG-APL
A sibsidiary of the Swedish Society for
Informatics

APLSpecial Interest Group,
Bo Lundmark,
Sperry AB.,
P. O. Box 1138,
S-171 22 Solna,
Sweden.

Switzerland SAUG
Swiss APL User Group,
Dr. J L Metzger, President,
c/o Diametal A.G.,
Solothurnstrasse 136,
CH-2504 Biel,
Switzerland.Tet. (032)413971
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United Kingdom
A Specialist Group of the British Computer
Society

British APL Association,
Dick Bowman, Chairman,
C.E.G.B.,
85 Park Street,
London SEI,
England.
Tel. 01-634 7639

USA:
Dallas-Fort Worth SWAPL

Southwest APL Users’ Group,
Don Hatfield, Secretary,
2809 Apple Valley,
Garland,
Texas,
USA 75043.

USA: Denver DIGAPL
Denver Interest Group for APL,
P. O. Box 3931,
Englewood,
Colorado,
USA 80155.

USA: Houston
Houston APL Special
Interest Group,
Mary Hall, President,
Charter Oil Company,
P. O. Box 87535,
Houston,
Texas,USA 7287/7535.Tel. (713)640-4724

USA:
New York City NY/SIGAPL

New York Chapter, SIGAPL,
P, O. Box 524,
New York City,
NewYork,
USA 10025.

Vol. 3 No. 1

USA:Rochester
Rochester Chapter,
ACM SIGAPL.
Robert Pullman,President,
P. O. Box 92487,
Rochester,
New York,
USA 14692
Tel. (716)244-4732

USA:San Francisco APLBUG
APL BayArea Users’ Group,
Curtis A Jones,
Secretary/Treasurer,
210 South 12th St. Apt. I,
San Jose,
California,
USA 95112.
Tel. (408)292-4060

USA:Seatlle
UW APL Users Group/SIGAPL,
J. R. Atkins,
University ofWashington DH-05,
Seattle,
Washington,
USA 98155,

USA: Washington
Washington Chapter,
ACM SIGAPL,
Lawrence Dusold,
Dept. of Health, Education & Welfare
HFF-146,
200 C Street SW,
Washington,
District of Columbia,
USA 20204.
Tel. (202)245-1413
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An intriguing computer for an

exciting language—the WS-1
and APL.68000. At last the APL
programmercan haveportability
without sacrificing power or
capability. Dodge the queue
waiting for time on the main-
frame and discover the sudden
freedom of being able to try out
programs anytime, anywhere.
The APL.G8000interpreteris

implemented in 86KB of ROM,
running under a multi-user,
multi-tasking operating system
called BIG. DOS. Speed is the
essence of APL programming,
and now the WS-1 makes
development even faster.

Enhancing APL.68000

Come and
see us at APL "86.

APL,.68000 on the WS-1 has
attractive enhancements such as
a powerful componentfile
system, QUAD. FMT function
for alpha report formatting,
QUAD.CC function for full-
screen control, and extended
error trapping facilities.

FOR DISTRIBUTORSHIP INFORMATION AND PRODUCT DETAILS PLEASE CONTACT:
om Papp AshiBldg... 7-5-20 NishiShinjuks, Shinjuku-ku, Tokyo, Japan. Phone: 03-365-0825.PERE Telefax: 03-365-0999. Telex: J33101 AMPERE.IP Sharp Mail Box Code AMP (Group Code APLWS).

      

 

Bundled with the WS-1
are four workspaces: SYSFNS,APLUTIL, FILEUTIL, and

SYSCOM.Each gives access to +
the WS-1's unique capabilities
such as controlof the built-in
speaker phone, microcassette
unit, RTC (real time clock), bit-
mapped graphics LCD screen,
and optional 3,5-inch floppy
disk drives.
Compress these capabilities

into a sleek footprint measuring
fess than 13 inches by 1} inches,
and you havethe ultimate
definition of power.

Cmpere  
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APL Press Review
by David Preedy

Ourirregular feature on the press coverage that APL receivesis by definition limited to the
publications that we, or our various spies around the world, peruse. This issueI feel sure
that several articles must have slipped our net.
Our coverage was enhanced by a weighty bundle that fell through myletter-box,
coincidentallyall covering a certain supplier’s new product announcements. Topofthepile
wasthe extract from the December ’85 issue of Sinclair Gebruiker. I just about struggled
through thetranslation of:

“Micro APL voor de QL”
and discovered that the Dutch for“diskette”is “floppy”, before abandoning the exercise for
moreproductive tasks.
Oneofthe English competitors ofSinclair Gebruiker must be Sinclatr/QL World, and their
April issue also had a two page introductiontothis “more exotic language” now available on
the QL. Pm not sure how many of the “floating voters” will have got far beyond the
introductory paragraph:

“Thoughgetting a little long in the tooth, having been aroundsince the 1960s,
APL... . has a small butloyal following.”

‘Therest ofthe article described someofthe features ofAPL and ofthe QLimplementation,
concentrating on some aspects of the keyword facility. Unfortunately it never really
explained why you would wantto use APLinstead of SuperBasic,soit’s unlikely to bring
aboutthe mass conversionofall C5 users to APL.
Anotherofmyspies sent me an extract from MinicomputerNews, but unfortunately the date
wascutoff so I can’t identify the exact issue. The context was quite interesting being one of
those rare occasions whenanapplication using APLis mentioned withouta great song and
dance about a strange back-to-front language written in Greek, The application was a
foreign exchangepilot system for the Midland Bank Group Treasury. As the Microsystems
manager said:

“We had three things going for us. A bunch of ATs; . . . some nine months’
experienceofthe G/Net IBM PClocal area network; . . . in-house expertise in
APL,whichis ideal for recalculating matrices of numbers.”
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Nearer to home, VECTORitself has being receiving publicity from Datalink. The April
2\st issue picked up my owncall for a marketing campaign to boost interest in APL
(Editorial - VECTOR Vol.2, No.3). I was indeed very impressed bythe alacrity of their
reporter who wasonthe phonethedayafter the issue had been posted.“Is it really as bad as
that?” he asked. His article followed up my own commentswith those of Romilly Cocking
who:

“claimed there was a ‘steady spread of understanding’ which was enough to
keep up the impetus behindthe language.”

VECTOR obviously gets passed quickly around the Datalink office, because by the
following week, its GIGO column was doingits best to spread misunderstanding about
APLandrevealing major divisions within the ranks of our very own working group!

“Elsewhere in the same issue a press review by Steve Lyus seemsto call some
of Preedy’s argumentsinto question in its extremely vigorous defenceofall
that is APL.”

It seems that the merest hint that APL might make somesacrifice in terms of performance
and machineefficiency (albeit to gain significant benefits in terms ofdevelopmenttimes),is
tantamount to a statement that “APL gobbles up machine resources like nobody’s
business”! The tragedy is that such attitudes prevent anyonetrying to develop rational
debate aboutthe types of application where APLisoris not a suitable languageto use.
Oneofthe most enjoyable aspects of doing a press review is looking for the “onesthat got
away”, thosearticles that cry out for a mention ofAPL and yetit never comes. This time the
prize goes to Computer Weekly (May 1st) which unveiled “how wearrivedat sucha prolific
number of programming languages”. Despite this prolific number, the table headed
“Significant programming languages”includes only 10 — Fortran, Algol, Cobol, Basic,
RPG, PL/I, Coral, Pascal, C and Ada.
Mythankstoall those whohavesentin the cuttings they have noticed. No doubt next issue
will report the worldwide coverage of APL86.
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APL Product Guide
Compiled by Steve Lyus

VECTOR’sexclusive APL Product Guide aimsto provide readers with useful information
aboutsources ofAPL hardware, software and services. Wewelcome any commentsreaders
may haveonits usefulness and any suggestions for improvements.
We do dependonthealacrity of suppliers to keep us informed abouttheir products so that
we can update the Guide for each issue of VECTOR.Any suppliers whofind they are no
longer included,have not bothered to reply to my two warnings. If they wouldlike to be re-
instated, would they please contact meto confirm their entries. Any suppliers who are not
included in the Guide should contact meto get their free entry — see address below.
Wereserve the right to edit material supplied for reasons ofspace or to ensure a fair market
coverage.
Thelistings are not restricted to UK companies and international suppliers are welcome to
take advantage ofthese pages. Where no UKdistributorhas yet been appointed,the vendor
should indicate whether this is imminent or whether approaches for representation by
existing companies are welcomed.
For convenienceto readers, the productlist has been divided into the following groups:

Complete APL Systems (Hardware & Software)
APLTimesharing Services
Otherservices
APLInterpreters
APLVisual Display Units
APL characterset printers
APL-based packages
APL Consultancy
Vendoraddresses>t

bb
OF

ob
OF

OF
OF

Every effort has been made to avoid errors in these listings but no responsibility can be
taken by the working groupfor mistakes or omissions. The Guide has now beenentered on
our Wordprocessor, so there might be some this time!
Note: ‘poa’ indicates‘price on application’
All contributions to the APL Product Guide shouldbesent to:

Steve Lyus
2 Howard Road
Westbury Park
Bristol
BS6 7UT
(N.B. Change of Address)
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COMPLETE APL SYSTEMS
 

 

 

 

 

 

 

 

COMPANY PRODUCT PRICES£ DETAILS
Analogic The APL Machine $60,000+ AP500array processor, 4 Mb data memory, 80 Mbdiskdrive.
APLSoftware Ericsson PC 2,000 Authorised Ericsson dealersupplying complete APLsystems based
Technology +5,000 on Ericsson PC — fully IBM compatible including hardware

add-on boards.
Cocking/Drury MicroAPLSPECTRUM 6,000 Supplied as part ofa tumkeysystem.

SAGE! -35,000 See MicroAPLentry.
SAGEIV

Gen.Software Myriade poa Ticomputer + APL & APLoperating system
Inner Product 1BMPC. 2,000 IBM PCssupplied for turnkeyapplications

~6,000
MBT. MBTSeries 0 poa UNIX/68010 based multi-user APL system

TORCH poa 68000/Z80 multiprocessor
MetaTechnics - 3,000+ Detailson application
MicroAPL Aurora 23500 Multi-user APL computerusing 68020 CPU.Std. configuration

2Mb RAM,16 RS232 ports, 68 Mb hard disc,720Kdiskette
Sinclair OL with 300+ Fullyexpandable APLsystem with colour graphics.
QUAPL
SPECTRUM 11,000 Expandable multi-userAPL computer using Motorola 68000.

— 15,000 Std. configuration 1 Mb RAM,12/36 Mb disc, 12 ports.
STRIDE440 8,500 Multi-userAPL computer, 1 Mb RAM, 1248 Mbdisc.
 

APL TIMESHARING SERVICES
 

 

 

COMPANY PRODUCT PRICES£ DETAILS
Boeing Mainstream APL poa Enhanced IBM VS APL (CMS)
Mercia APL'PLUS poa STSC's Mainframe Service—MAILBOXetc,
4P.Sharp SHARPAPL poa Intemational Network application systems and publicdatabases.
 

OTHER PRODUCTS
 

 

 

COMPANY PRODUCT PRICES< DETAILS
APL People Employment Agency poa Permanent employeesplaced atall levels. Contractors supplied for

short/long-tarm projects, supervised.
Mine of Information APL Book Service See booklist
LP. Sharp ProductivityTools poa Utilities for systems, operations,administration & analysts;

auxiliary processors, comms software,international network.
Databases poa Financial, aviation, energy and socioeconomic.
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APL INTERPRETERS
 

 

 

 

 

 

 

 

 

 

 

 

COMPANY PRODUCT PRICES£ DETAILS.
APLSoftware APL"PLUS/PC. 600 See Cocking & Drury entry,
Technology ~695 Release Snow available. Discounts available on multiple copies,
Cocking/Drury APL'PLUS/PC 695 STSC’s{ull-feature APLfor IBM PC, PC/AT, Compaq,Olivetti,

Release S Wang,Apricot, Ericsson ete
Release 4 update 150 Extension upgrade from release 4
Release J update 110 Extension upgradefrom release 3
Run-time poa Closedversion of APL"PLUS PC which prevents user exposure

toAPL.
APL"PLUSUNX poa STSC’s2nd generation APLfor IBMPC/AT, DEC, AT&T

andother Unix computers.
Dyadic Dyalog APL 1,000 2nd gen, portable APLfor UNIX systems, e.g. [BMPC AT, SUN,

—8,000 MC68000, HP9000, NCR, VAX, Gould, Amdahl,
Gen. Software APL"MYRIADE poa___ Runson Texas Instruments T1990 range.
IBMUK ProductSales IBMPC APL poa Event-handling & APs forfull-screen WO disks,diskettes,

asynch. comms,
Inner Product ViZ:APL 250 8-bitZilog 2-80 CP/M

350
APL'PLUS/PC 600 Seeunder Cocking & Drury

M.B,T. Dyalog APL poa See Dyadic Systemsentry
MBTAPL poa Enhanced Dyalag APLfor MBT hardware.
VIZ:APL poa Customized forTORCH hardware

Mercia APL*PLUS/PC 695 STSC'sfull-feature APL forlBM PC,PC/ATCompag,Olivetti, Wang,Apricot, Ericsson etc
Release 6.0
upgrade to5.0 150
APL'PLUS/UNX Poa —_Interpreterfor UNIX systems: WICAT, CADMUS,CALLAN,

FORTUNE32:16, HP, 9000/500, OLIVETTI3B2
MetaTechnics APL*PLUS 695 Disceunton quantity.

Release 4
MicroAPL APL.68000 1,000+ Fullimplementationwith componentfiles, error trapping ete.for

SPECTRUM,SAGE& other MC68000-based computers.
QL/APL(keyword) 87 Full keyword APLfor QLwith manyextra features.
QL/APL(APLchars) a7 VSAPL compatible APL forQL with manyextra features.
MAC/APL, 257
AMIGA/APL 326
ATARIAPL 131
APL*PLUS/PC~RELS 495

Portable PortAPL. $195 IBMPCSoftware
$275 Mackintosh

$2,995 DECVAX
LP. Sharp Sharp APLIPCX 2,575 ForIBMXT/AT

1,000+ For |BMmainframes
Sharp APLIPC 325 ForlBMPCorPC/XT
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APL VISUAL DISPLAY UNITS
 

 

 

 

 

COMPANY PRODUCT PRICES£ DETAILS
Farell Tandberg TOV 2221 995 Ergonomic design APLterminal, 50-1920 baud, 15” ant-reflex

screen, low profile keyboard
Tandberg TDV 2271 4,195 Combined APLANSIergonomicterminal as above.

Gen,Software Mellordata 400 Second-hand
Elite 3045A,

MB.T. various Contact MBT for details
MicroAPL Insight VDT-1 795 Inexpensive APL VDU

Insight GDT-+ 1,450 Withmonochromegraphics
Tektronix 4105 9,545 Highresolution colour graphics supporting APLcharacterseton

MicroAPLhardware.
Concept 201 1415 APLVOU with 8 page memory
Concept 201G 1935 Graphics VDU

Shandell AVT-APL+ 1,200+  ANSI3.64; DEC compatible;full overstrike chars; 4/8 pages,
GVT-APL+ 2/3 comms,ports; 86/32cols; windowing;12” screen; 46 PF keys;

Tek 4013 graphics compatible,
HDS 200 1,200+  Asabove plus 15“screen;viewports;smooth scroll; NVM storage;

5 PF keys;Tek 4014, VT640/0Q640&Visual 500 graphics
compatible.

Textronix 41148 13,500+ 19"D.V.8.T.:Graphies: 3120x 4096 displayable; intelligent: up to
800K memory; APLkeyboard (option 4E)

A125 21,850+ 19”2D colourgraphics; Workstation (1280 x 1024);Intelligent:up to
800K memory; APL keyboard (mod AP)

4128 26,822+ As4i25plus3D wireframe
 

APL PRINTERS
 

 

 

 

 

COMPANY PRODUCT PRICES£ DETAILS
Datatrade DatasouthDS180+ 4,295, 480 cps matrix printer with 4K buffer, 9x 7 dot matrix and APL option.

DatasouthDS$220 1,695 Letter quality; graphics capability, APLoption(both available with
IBM Twinexor Coax interface).

{nner Product Epson FX80 500 Softchar. set, 160 cps, 80 column
Anadex 9620 1,150 200eps., 132 c0l., tractorfeed
Slemens PT88 620 180cps., 80 col., silent
TGCStarwriter 1,180 40¢ps.,letter quality

MB. Facit4565 poa 40 cps letter-quality
Fact4510/4112 poa Matrix printers

MetaTechnics Quen-data 295 Low-costAPL Daisy-wheelprinter
MicroAPL. DatasouthDS$180+ 1,295 See Datatrade entry

Philips GP300 1,924 Matrix printerwith letter & draft quality and APL.
QumeLetterpro20 549 APLIASCII Daisy-wheelprinter
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APL PACKAGES
 

 

 

 

COMPANY PRODUCT PRICES £ DETAILS
APLO 385 FSM 985 PC: 5 Screendevelopment

DRAW385 Screendesign
0B 385 Mainframe: 125 Relational W.S.
GEN 385 Utilities

APLSoftware POWERTOOLS/PC. 295 Assemblerwritten replacement function for commonly usedTechnology CPU-consuming APL functions. Includesextended full-screenFormsProcessor.
Boeing TABAPL poa Hierarchical Planning SystemBeta-plan BETA-FONT poa Mulftiple font PC character generator. Dealers required fornan-Scandinavian countries,
Cocking/Drury Mainframe

STSC's SHAREFILE poa Componentfiles, quad-functions & nested arrays for aMVSAPLunder VM/CMS& MVS/TSOSHAREFILE AP 18,000 STSC’s sharefile forAPL2EMMA poa STSC's database package.CALLIAP 3,000 Non-APLprogram executionfrom VS-APLorAPL2 underVWCMS&MVS/TSOAFM 10,000 High-performance shared files for VS-APL.FORMAT 2,250 Enhanced report formatting.
WSAIDS 795 Workspace doc. & development aids.COMPILER 30,000 FirstAPL compiler. Available with APL*PLUS enhancements andSharefile underVWOMS & MVSITSO
Microcomputer
STATGRAPHICS PC 995 Statistics & Graphics for IBM PC,AT,etc.APL"PLUSPCTools

VOL1 325 Incl. 327x (RMA support, RAM disk, full screen data entry,
menuinput, report generation, games.VOL2 125 {ncl.file documentor, screeneditor, exception handler,APL"PLUS PC Fin & 360 Financla! & statistical routinesStat. Ubrary

APLDIF 145 Interface between APL"PLUS PCand DIFfile supportingspreadsheets.
MetaScreen 246 See MetaTechnics entry.
MetaPack $5  SeeMetaTechnics entry.POWERTOOLS 295 SeeAPLSoftware Technologyentry.SPREADSHEETMANAGER 195 APL-based spreadsheetfar APL’PLUS/PC. Celt arithmetic;transfersto ASCII, LOTUS
 

 

 

 

E&S PROTOPAK Packagesfor prototyping managementinformation systems—consisting of: PC& mainframe
RMS Modules. Relational databases,
AMS 250+ —Multi-dimensional arrays
RAMS Combined RMS & AMS.BMS Dynamic financial modelling & forecastingFMS Full-screenhandlerforAPL"PLUSJPC.(AP 124-based}CMS Communications package.$05 Poa Schedutedordering and stock control.

Gen. Software PROPS 500+ Spreadsheet system for Product and/or Project Planning.
H.M.W. INPUT poa Matrix manipulation packagefor data entry & report generationPRINTPAK poa Block printing for VWCMSVIEWPAK poa AP124Protocol emutatorfor IBM/PC
Holtech CASH 3,500 Accounting package & hotel management system on MicroAPL.710,000 SPECTRUM&SAGECPUs.
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Inner Product Viewcom 150 Control Viewdatafrom APL
APLBASEII 150 Interface APLwith dBase ll
APLGBASEIII 180 InterfaceAPL with dBASEHil
APUILOTUS 160 Interface APL with Lotus
APLWORDSTAR 150 Interface APLwith Wordstar
APLIMULTIPLAN 150 Interface APL with spreadsheot
CEMAS 9,500 EEC monetary and agrimonetary analysis.

MBI. RHOMBUS poa Integrated Office System
HASLEMERE poa Hotel Accounting System

Mercia STATGRAPHICS 995 Integrated stat. graphic system for PCs,
APL"PLUStools

VoL 325 IBM PCUtilities: IRMA3270 comms,full screen, RAM Diskreportgenerator
VOL2 128 File documentation, screenediting. Exception handling

FINANCIAL AND 325 Financial andStatistical analysis
STATISTICAL LIB.
INFOCENTRE 2,000 Full-screenentry, display & multi-dimensonalanalysis, Interfaces to

—20,000 other .C.products. Runs under VM VSAPLon 8M mainirames.
EXECUCALC 4,000 Mainframe Spreadsheetwith VisiCalc and Lotus 1-2-3 functionality

requires VSAPLunderTSO or VM.
EXECUPLOT 3,200 Maintrame Graphics display system with VisiPlot functionality

fequites VSAPLunderTSO or VM and GDOM.
EXEC"U’STAT 495 Easytouse Statistics formanagement.
MICROSPAN 250

MetaTechnics MetaScreen 245 Full-sereen handlerfor APL"PLUS/PC,based on VSAPL AP124
MetaPack 495 Comprehensive utilities packagefor APL*PLUS/PC.Includes

MetaScreen, MetaWS,Browse,Toolbox, NumericEditor
ADAPTADLS: poa Production & purchasing scheduling for process manufacturing.
ADAPTAMSP poa Job-shoploading & scheduling for multi-stageproduction,

MicroAPL. MicroTASK 250 Product developmentaids
MicroFILE 260 Fileutilities anddatabase
MicroPLOT 250 Graphics for HP plotters ete
MicroLINK 250 General device communications
MicroEOIT 250 Fullscreen APL editor
MicroOFORM 250 Fullscreenforms design
MicroSPAN 250 ComprehensiveAPLtutor
MicroGRIO poa Ethernet & othernetworking
APLCALC 400 APLspreadsheet system
MicroPLOT/PC- 250 For APL'PLUS/PCproduct
MicroSPAN/PC 250 For APL"PLUS/PCproduct
PC TOOLS Vol1 495
STATGRAPHICS 695

Parallax ExecuCale $5,000 Maintrame-based electronic spreadsheet for VM/CMS & MVS/TSO-
with links to micro products,

ExecuPist $5,000 Mainframe-based colourgraphics with microlinks.
UP. Sharp ACT poa Actuarial system

APS poa Financial Modelling
BOXJENKINS poa Forecasting technique
CONSOL poa Financial Consolidation
COURSE poa APLInstruction
EASY poa Econometric Modelling
FASTNET poa Project Management
GLOBAL LIMITS poa. Exposure managementfor banks
MABRA, poa Record maintenance/reporting
MAGIC poa Timeseries analysis/reporting
MAGICSTORE poa  N-dimensionat database system
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MAILBOX poa Electronic Mail
MICROCOM poa Mainframeto mierolinkSAGA poa General graphics, most devicesSIFT poa Forecasting systemSNAP poa —-ProjectmanagementSUPERPLOT poa

—-

Business graphicsVIEWPOINT pea

=

4GL—Infocentre productXTABS poa SurveyAnalysis

APL CONSULTANCY(prices quoted areperday unless otherwise marked)
COMPANY PRODUCT PRICES£ DETAILS
APLPeople Consultancy poa Alltevels, most APL systems
APL Software Consultancy oa Technical & business systems, micros, networking &Technology Communications speciality.
Boeing Consultancy poa
Camacho Consultancy poa___ Specialising in programming & manualwriting,
Cocking/Drury Consultancy 120-150 Juniorconsultant

140-200 =Consultant185-300 Seniorconsuttant
275-400 Managing consultantCourses 375

~—

SdayFundamentals
330 dayAdvanced
595 Say System Design
poa Introduction to APL2Poa APL2indepth

Delphi Consultancy poa Specialising in management reporting systems and APLonmicrocomputers,
Dyadic Consultancy poa APLsystem design, consultancy, programming & training forDyalog APL, VSAPL, APL'PLUS,IPSA APLetc.
E&S Consultancy 150 System prototyping: all types of information system.= 250FASTCODE Consultancy poa Specialise inimproving performance ofAPL applications oninictos & mainframes.
Gen.Software Consultancy 100+
BM.W. Consultancy 100-250 System design consultancy, programming.
Inner Product Consultancy & Training 200 On-site micro-mainframe APL, PC/DOS & Assembler
Uoyd Savage Consultancy Poa Decision support,particularty specialisingin Sales & Marketingsystems,
MB.T. Consultancy & Courses poa
Mercia Consultancy & Training Poa

_

APL'PLUS& VSAPLconsultancy.Onsite & OfisiteAPL courses.MetaTechnles Consultancy poa Management Information & Production, Management ‘Systems &Process Control.MetaSys poa__ Prototyping APL-Hybrid Custom Programming Service.MicroAPL. Consultancy poa Technical & applications consultancy.
Parallax Consultancy & $750 tntroductoryAPL, APLfor End-user& Advanced Topics in APL.Training poa
QB On-Line Consultancy 200 Specialising in Banking, Financial & Planning Systems.LP. Sharp Consultancy poa ‘Consultancy & support service world-wide,
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VENDOR ADDRESSES
 
COMPANY CONTACT ADDRESS & TELEPHONENo.

Analogic Corporation Denise Favorat 8 Centennial Drive, Centennial Industrial Park, Peabody, Mass. U.S.A.01961
617-246-0300

APL385 Adrian Smith Brook House,Gilling East, York. 204393-385
APL People Valerie Lusmore 17 Barton Street, Bath, Avon. 0225-62601
APL Software Technology John Hagger 44 Rosewood Avenue, (UK) Ltd, Alveston, Bristol BS12 2PP.(0454-415737

orPer Hultin 46 Vicarage Hill South Benfleet,Essex SS7 1PB. 03745-50501
Beta-plan APS Kim Andreasen Stengrade 75 , OK-3000 Helsingor, Denmark.2845 221 48.48
Bosing Computer Anne Harding 19 Fitzroy Street, Services (Europe) Ltd., London WIP SAB, 01-631 0808
Anthony Camacho 2 Blenheim Road,St. Albans, Herts AL1 4NR.% St. Albans 60130
Cooking & Drury Ltd. Romilly Cocking 46 Berkeley Street, London W1X SAE.@01-4936172

Brian Drury 155 Friar Street Reading RG1 tHE. @0734-588835
Datatrade Ltd, Tony Checkstield 36 Billing Road, Northampton, NN1 SDQ. 2 0604-22289
Delphi Consultation Ltd. David Crossley Church Green House,Stanford-in-the-Vale, Oxon SN78LO.& 03677-3684
Dyadic Systems Ltd. Peter Donnelly Park House, The High Street, Alton, Hampshire, 20420-87024
E&S Associates Frank Evans +9 Homesdale Road, Orpington, Kent BAS 1JS, 0689-24741
Famell Intemational A. Fairbaim dubilee House, Sandbeck Way, Wetherby, W. Yorks, @ 0037-61981
Instruments Ltd. or AdgerAttard Oavenport House, Bowers Way, Harpenden, Herts, 05827-69071
FASTCODE Andrew Dickey P.O. Box 281, Croton-on-Hudson, New York 10520, U.S.A. (91 4} 271-3200
General Software Lid. MLE. Martin 22 Fussell Road, Northolt, Middx, UBS 4QS. 01-864 9537
H.M.W.Programming Ken Jackson $42 Feltham Hill Fd, Ashford, Middx. TW15 1HN, 07842-41232
Consultants Ltd.
Holtech Ltd. Jan Bateman ‘O' Block4th Floor, Metropolitan Wharf, Wapping Wall, London E1 988.

01-481 3207
1BM UK Ltd Chris Sell PO Box 32, Alencon Link, Basingstoke,Hants. RG21 1EJ. 0256-56144
InnerProductLtd. Dominic Murphy Eagle House, 73 Clapham Common: Southside, London SW4 DG.

fe 01-673 3354
Uoyd Savage Ltd Philip Johnson Cambridge House, Oxford Road, Uxbridge. Middx, UBS 2UD.@ 0895-59826
Mercia Software Ltd. Gareth Brentnall Aston Science Park, Love Lane, Sirmingham B7 4BJ, 021-359 5096

Barrie Webster
MetaTechnics Systems Ltd John Stenbridge Unit216, 62 Tritton Road, London, SE21 SDE, 01-670 7959

David Toop
MicroAPLLtd. Jonathan Matthews Unit F.Nine Elms Industrial Estate, 87 Kirling Street,London SW85BP.

PaulThomton 0t-6220395
Mineof Information Richard Ross-Langley PO Box 1000,St. Albans, Herts AL3 ONE.@ 072752801
Modern Business Michael Branson P.O, Box 87, Guildford, Surrey GU4 8BB
Technology Lid. (MBT) 04868-29956
Parallax SystemsInc, Kevin Weaver 60 West9th Street, New York, New York 10011, U.S.A. @ 212-475-4001
Portable Software Richard Smith 60 Aberdeen Ave, Cambridge, Mass. U.S.A. 02138, @ 617-547-2918
QB On-Une Systems Philip Bulmer 5 Surrey House,Portsmouth Rd Camberley, Surrey, GU15 1LB.@ 0276-20789
Shandell Systems Lid. Maurice Shanahan 42High Street, Chalfont St. Giles, Bucks HP6 40A. &02407-2027
LP, Sharp Associates Ltd. David Weatherby 10DeanFarrar Street, London SW1.@ 01-222 7033
Tektronix UK Ltd. Paul Morgan Fourth Avenue, Globe Park, Marlow, Bucks SL7 1YD.06284-6000
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APL BOOKLIST
List of books stocked and on sale

 

Title Price eects
AnInteractive Approach, Gilman & Rose ........ ~» 24.35 2.65
APL: An Introduction, H. Peele .......... 15.00 2.25
Introducing APLto Teachers, K. Iverson 3.00 40

 

  Introduction to APLfor Scientists & Engineers ........ .. 8.00 40

   

  

    

 

An APLNotebook, Barrie Wetherill ............0.008 4.90 50
A Source Bookin APL, A. Falkoff & K. Iverson -.. 8.75 1.80
APL: Design Handbook for Commercial Systems, Smith .............8 13.10 1.50
APLandInsight, P. Berry andG. Bartoli... 2.0.2... e eee eee 4.50 55APLin Practice, STSG .....eee see 40.00 2.50APL: The Language andits Usage, R. Polivka & S. Pakin 36.00 2.70APL Quote-quad the Early Years 20...ceceeee 31.50 2.70
APL Business Technology '83 Proceedings -. 41.20 2.70
APL SV Reference Cardo... ccc cece tener cent e eens 50 50
Designing APL Systems, Toronto Press Procs’82 Vol2.... 0... eee 8.50 1.80
FinnAPLidiom Library 6.1... eee eee ee ». 14.20 1.30
Sharp APL Reference Book ....... 1.50 -50
Sharp APL Reference Manual, P. Berry 10.50 2.70
Yale University Idiom List ......... ~.» 2,00 -50
APLin Exposition, K. Iverson 3.00 50
Algebra, K. Iverson ......... 12.00 2.30
Solutions to Algebra,J. Iverson 3.95 50
Elementary Analysis, K. Iverson 13.50 1.50
Resistive Circuit Theory, R. Spence 20.00 2.80
Star Map, P. Berry & J. Thorstetsen 6.00 50
Reliable Software through Composite Design, Myers 15.00 1.30
APLLapel Pin with gripping backplate 2.00 50
Whizzbangs, VolumeII, R. Sykes 10.00 1.80
Whizzbangs, Volume |, R. Sykes 10.00 40
Information Centres Toronto Procs '84 . 8.00 1.80
Application Systems in APL, Gibson Levine Metger .........-.....05- 30.00 2.70

Please orderdirect from Mine of Information:
APL BookService, PO Box 1000,St. Albans, AL3 6NE,U.K. @ 0727-52801

This list replacesall previouslists
Prices are in poundssterling and are as at 1st January 1986

Prices are subject to change withoutnotice.
Terms: Access & Visa accepted, or sterling cheque with order;

Outside UK add an extra amount per book —
£1 to Europe,£2.50 Africa & Middle East, £5 elsewhere(all sent airmail).
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ONDON & READ
 

Account Managers (6 yearst) to 23K
 

Senior Consultants (4-6 years) to 19K
Consultants (2-4 years) to 16K

(1-2 years) to 11K
 

 

Junior Consultants
 

Are your APLskills and potential being recognised
and rewarded?
Cocking & Drury consultants have been implementing
successful decision support applications for 10
years, with clients who appreciate the productivity
benefits of APL.
In our professional team you will 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 a
rapidly expanding market, we offer a rewarding
careerwith first class benefits - profit sharing,
free health insurance, and a non contributory
pension.  
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Book reviews
reviewed by Paul Chapman

The APL Toolkit, published by CIPS APLSIG,First Edition
In the preface, the editor Richard Levine describes the bookastheresultofefforts by theCanadian Information Processing Society’s APL Special Interest Group (CIPS APL SIG)from 1983 to 1985. It mustalso be said that he admits that the book is not yet finished, buta second edition-will be forthcoming with the last two sections completed, based onfeedback from the APL community.
Thebookis organised in six chapters. Thefirst two provide a general introduction and aguidefor the use of the book. A directory of functions grouped undercategories follows,andthenthe functions themselves. Finally comethe incomplete chapters, documentingthecategories andthe functionsrespectively.
The functions presented range from developmenttools (namelist, function documenting,liming, etc.) through general programming utility functions (looping, timestampformatting, the ubiquitous BOX,etc.)all the wayto application functions (e.g. mortgageamortisation).
Thefunctionlistings themselves reveal a healthy smattering of,comments, and a refreshingavoidance of “one-liners”. All functions are claimed to be standard-conforming andindependentofglobal system variablesettings, except,in thelatter case, where dependenceis natural (e.g. where the global setting of the index origin is used to produce

a

resultcontaining indexes). Each function should, according to the introduction, contain astandard set of commentlines at the beginning,listing the function category, author,timestamp,version and example. Someofthe lines are unfortunately missing from manyofthe functions, and wherethey are present the advertised formatis not always adhered to.
The functions themselvesarelisted alphabetically. This seems to be a hangoverfrom theway functionsarelisted in the active workspace.I cannot see whythis is a better way thanlisting them in different sections according to category, especially in this case where eachfunction belongstojust one category. An alphabetical index is very easy to produce, andpresenting functions by category allows the reader to compare the different approachesavailable to solve his own problem. Much of the detail seems to have been machine-produced, and the on-line version oftheutilities workspaces said to contain functionswhichdirectly supportthe idea ofcategories; so it would seem to have been easy to print thebook in sectionslikethis.
My majorcriticism of the book is the incompleteness of the last section, where the
individual functions are documented. Of the 115 functionslisted in the book, only 16appearin this last chapter. Were the functions presented in a machine-readable form, myobjection would beless, since one ofthe oldest (andstill one of the strongest) APL maximsaround would apply: if in doubt, try it out. However, most of the more interestingfunctions are more than 50 lines in length, and typing oneofthesein onlyto find thatit
doesn’t quite do what you wantedcould bea frustrating exercise.
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The onething that caught my eyein this otherwise straightforward bookis a method for
defining local functions inside functions, using commentlines whose second characteris a
single digit defining which local function theline belongs to. Whereit is necessary to write
monolithicutility functions which can beeasily copied from workspace to workspace, this
is the clearest way I have seensofar of presenting local functions.
The book is not easy to use, but some of the functions in it may well make it worth
obtaining. Manyofthe functions have been introducedas similar system functions on some
APL implementations, but where portability is a concern the book could bevery useful.

FinnAPL Utility Library, published by FinnAPL,First Edition
Noindividual credits are givenin this book ofAPLutility functions. Thebriefintroduction
explains that the book comprises the 10] most important functions in the “Special”
workspace of the Finnish APL Association, FinnAPL.

The introduction also refers to the “widely accepted standard” of underscoring the last
letter of each function name.I don’t know ofthis standard, but I assumeits purposeis to
avoid nameconflicts between utility functions and application functions. However,if it
were to become“widely accepted”, it would defeat its own purpose,sinceall publishers of
utility functions would conform to it, and thereby introduce name conflicts between
differentsets of utility functions from different publishers. A better approach would be to
start each function with the letters “FINN”, or some such,to identify the origin of the
function.
Apart from the one pageintroduction andfour pagesofcontents, the book consists simply
of one function per page or two. The functions are grouped alphabetically within
categories. The categories themselves appear by namein the contents pages, but are not
mentioned thereafter. No full alphabetic function index is provided, which would be a
simple anduseful addition.
The documentation for each functionis consistent and well laid out. Its name and purpose
are given,followed byits calling syntax. Then thereis a detailed description of each of the
arguments and the result, with some additional informal comments. One or two clear
examplesfollow,andfinally the functionitselfis listed. Where a function needsto call other
functionslisted in the book,their namesarelisted explicitly.
Manyofthe functionswill be familiar to readers ofFinnAPL’s excellent idiom book. Some
of the function lines tend towards the obscurity of those one-liners, particularly in their
length and their use ofembeddedassignment. Thisis quite unnecessary within a function:
an extra line or two spentin clarifying the inner workings would be well spent.
No independencefrom the global environmentis claimed, but I suspectfrom lookingat the
listings that this is achieved in every case.
This is a most attractive and useful book. Its layout is excellent, and the functions
themselves form a consistentset of utilities. Apart from adding an index,all I can suggest by
way of improvementis: more please!

40  



 

VECTOR Vol. 3 No.1

Software Review : AFM
by Adrian Smith

Introduction
AFMis a file management package which runsas an Auxiliary Processor with either VS
APL or APL2. It provides IBM’s APL with componentfiles along the lines of the APL*
PLUSsharedfile system; simple coverfunctions double for] FTIE, [] FREAD and soon.
AFM files can be accessed concurrently by online APL systems and from conventional
batch programs(typically written in PL/1 or COBOL). File and record-level locking is
provided,with security handled through access matrices in the normal way.
A wide range of ‘housekeeping’ and ‘administrator’ functions are provided, somevia an
‘OPFNS’ workspace and someasbatchutilities.
The cost of AFM is around $15,000 depending on the particular options chosen.It is
marketed by Interprocess Systems Inc in the USA, Cocking and Drury being the UK
agents.
Background to Use at RM.
AFM wasbroughtin to Rowntrees about a year ago. The motivation for doing this was
threefold:
1, We needed to redesign an antique VSPC (ex CMS) system which madeheavy use of

directfiles. We could havesetit all up with keyed VSAMfiles, but AFM promised a
much quicker solution at a very reasonable cost.

2. We had already anticipated a VSPC to TSO conversion. A pre-emptive move to AFM
lookedlike smoothingthe path very considerably.

3. Experience from RM Canada (under VM/CMS)suggested that we could expect
significant CPU savingsover ourstandardfile routines.

In addition it was becoming clear that we would soon be faced with implementing APL
systems on a variety of PCs, all of which had some variant of the APL*PLUS/PCfile
system, Theidea of a compatiblesetoffile utilities across all environments was obviously
very attractive.
At RM thevast majority ofAPL filing is handled through twoutilities called (with startling
originality) DUMPand GET. DUMPsimplytakesa list ofAPL objects(a delimited vector
or in] NL format) and bungsthem all ona file. Typically there will be 50— 80 objects, say
100K of data in all. GET reverses the process; either everything on thefile, or selected
variables, reappear in your workspace.
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Under VSPC by far the best way of doing this turned out to be to format and ravel
everything, and then to write it out (via the EBCDIC processor) in 4K chunks. The
potential economiesfrom cutting out all those ‘executes’ and ‘reshapes’ are obvious!
Installation and Housekeeping
Getting AFM up and running wassimply a matteroffollowing the instructions! However
getting it running fast required a fair amount of work from out technical support group;
mainly a matterof getting the VSAM files defined right, getting catalogsin the right place
and so on. The documentation wasfelt to be adequate, but could have been indexedbetter!
Theutilities for file dump andrestore, and the general overnight housekeeping jobs were
well documented, and have caused us no problems. The OPFNS workspaceis quite
adequate, but can be improved out ofall recognition by a bit of attention to the user-
interface. Fortunately all the code is unlocked and commented, so simple patcheslike
accepting lower-case responses (our administrator doesn’t have an APL keyboard!) are
very easy to do.
There are some minorbeartraps, for instance if you mistype the TSO id which you want
associated with a particular AFM user, you can run a batch importfor that user, but can
never again get at the files! You have to wipe them from the system and try again; not
serious but avoidable I would have thought.
Using AFM from an APL Application
Thefirst thing I must say is that the User Guideis absolutelyfirst class. Itis well organised
and is readableasa tutorial as well as being a very adequate reference manual. Experienced
APLers have beenable to pick up thebasics, and to write quite sophisticated systems, with
no guidance other than a copy of the manual. I supposeall this proves is that component
files are a natural extension ofAPL,andthatit is absurd that they have never been made a
native part of the IBM offerings.
Myonly gripes concern the very peculiar way the AFM cover functions attempt to
reproduce APL*PLUSerror handling. Functions such as FTIE areresult-less, and leave
various obscurely named globals lying aroundfor inspection (if you’ve previously set up an
equally obscure global to define the rangeof errors you wantto detect . . . otherwiseits
DOMAIN ERRORtime!). I’m afraid I rewrote most of them to return explicit results,
again an easytask as the source codeis very straightforward. Of course you have problems
with things like FREAD;this sends back an empty vectorifit fails, and you then haveto go
looking for that pesky global again. I could almost see a case for nested arrays!
Performance
It proved easy enough to get our DUMPand GETroutines to work with AFM, butquite a
task to make them asfast as they were before. The simple-minded approachofwriting one
object per componentis hopelessly slow (in elapsed terms) when you havelotsoflittle
variables. It also leaves you wondering what to do with the odd whopper; you haveto set
your maximum record size somewhere, and wherever you set it (16K, 32K, 64K,. . .)
soonerorlater someonewill bustit. :
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We eventually settled on a compromiseofpartitioning thefile into character, integer and
real andravelling variables ofeach class together before guillotining at 16K. Thisstill leaves
us with the reshape, but does away with the execute on numerics. AFM nowgives us about
30%better CPU cost(including time spent by the AP outside APL) and marginally slower
elapsed times than we had before. Wefeel this is acceptable, if not quite up to ourinitial
expectations.
Tam more worried aboutthat archaic ex-CMS system I mentionedatthestart. Herethefiles
have between 5,000 and 10,000 components, mostly quite small. Typically the application
will tie half a dozen of these on signon, reading the odd record off each;this takes a
minimum of6 secondselapsed, which is barely acceptable. We are too far down the road to
start compromising on the design, but with hindsight I wonderif the decision to treat AFM
asif it were ‘native’ might have been a mistake.
Summary
AFMgivesplain old VS APL whatit should have hadall along; a usablefile system.It is
well supported with housekeepingutilities and in general the documentation is good. We
have yet to find any bugs, and we had good ‘hotline’ support from the States when we
confused ourselves during the TSO conversion. Performanceis very adequate as long as
you minimize interaction with the AP;feedit lots of trivial requests and response times are
muchless satisfactory. You can design round this, but you shouldn’t really need to! On
balance a good product and cheapatthe price.
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Benchmarks Updated
by Adrian Smith

Introduction
VECTOR(Vol. 1, No. 4) included some highly unrepresentative benchmarks of various
APLson the IBM PC and the MicroAPL Sage. Several of these were specifically set up to
sniff out oddities in the various interpreters, and are probably worse than useless in
comparing the speed of the computers themselves. Having had a chance to play with
Dyalog APL on the DEC MicroVAX andalso on the IBM RTPC(or 6150 asit wishes to be
knownin this country), ] thought readers might beinterested in the average performance of
the most basic benchmarksacrossall the tested machines.
Benchmark Results
Thetimesareall relative to the standard PC running APL*PLUS/PCwiththe co-processor
fitted. It was not fitted in the PC/AT. The‘real’ and ‘integer’ figures are averages of the
three tests shown before; the ‘function’figure represents a simple 1000-looper, which I
have found (Dyalog would agree with this) is probably the best test you can perform to get
a goodall-roundpictureof application speed.

Computer Integer Real Function
IBM PC (8087) 1.0 1.0 1.0
IBMPC/AT 1.8 3.2 3.0
Sage (APL.68000) 2.8 3.8 3.9
DEC MicroVAX 1.9 6.1 2.6
TBM PC/RT (Dyalog APL) 3.0 5.9 5.8

The DEC MicroVAX wasthe fastest floating-point machine, but was otherwise rather
disappointing, being slightly slower than the PC/ATat function execution. I gather from
Dyalog that the C-compileris less than clever at procedurecalling, so their APL (being a
nice modular beast) is badly penalised.
The IBM PC/RTwas(across the board) an impressive machine; marginally slower than the
MicroVAX on intensive floating-point, but way ahead of the rest on all-round
performance. Running it multi-user hada barely-detectable effect on elapsed times.
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Product Review
PortaAPL for the Macintosh

reviewed by Normand R. Montour
Introduction
The Apple Macintosh computer has manyfeatures which could attract the inveterate APL
user: its simplicity, highly interactive concept and a somewhat “futuristic” approach to
Data Processing. It was lacking the only element which could make the APLer happy:
APL.
The Portable Software Company of Cambridge, Massachussetts, has remedied this
situation. The PortaAPLinterpreteris a lean, efficient and attractive package both with
regard to the Macintosh and to APL. Onealreadyseesthe horrible spectre of comparison
showing its benchmarkon the horizon.Beingofa lazy nature,I felt that the wheels which
were invented by others could turnjust as well for me, so I decided to use two benchmarks
previously presented in the April 1985 issue of VECTOR by Adrian Smith and David
Ziemann. Thelatter was using what have become knownasthe “Harris” benchmarks.
Benchmarks
In the Harris/Ziemann benchmarks, PortaAPL performed extremely well and the vendor
uses those benchmarks as a demonstration/marketing tool. I do not include here the
findings ofMr. Ziemann,since most readerscanreferto their issue ofVECTOR.
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It is only whenI started to execute the benchmarks devised by Adrian Smith for the IBM
PCthat J found a slight performance problem in the “scan” operator:

45



VECTOR Vol. 3 No. 1

 

 

SctportaPL
THE SHITH BENCHMARKS

REMPTY LENE O Ue{000rPd S6024AAU 90 M100 1062.56.27 008 S.7
24AL) 14 S*10000P'THE CAT SAT ON THE MAT °
Zot XU 211 $1999+16]+'RDRIAN’
erta2 250 1+ 1007 10002o4/h 1265 B+ 10000eU=62-04x4 3890 FF-690 Se‘RASHY RHF KJDSRU '2e4/S2'T* 1950 FF{601;}3*'EvO..*2°" FRT' eS ree2-Se'FAT* 1550
2-BY8*"8 45 FN N;CT;5XZ-4/B 1160 CT+0Zev \B S?74B00 LPs +CN<CT+CT+ 192EXITFN 10° 350 X+4/2 BPEFN 100 29500 =LPFN 1000 20150 EXIT: ‘DONEZoFF*,='EUD..! $252+FF*,=820 Se'EUD..' (5700

PLL TIMES ARE IN MILLISECONDS.

] have already reported the problem to the vendor and I do notbelieve this problem will
linger very long. The other benchmarks, however, show that PortaAPL compares quite
advantageously to other APL interpreters.
APL on the Macintosh
Once past the benchmarking obsession,we can considerthe real beauty ofa productsuch as
PortaAPL. The Macintosh offers someexcellentuser interface tools: the Mouse, pull-down
menus, windowing, and very “solid” user interface. PortaAPL makesintelligent use ofall
these features plus a few more,including interfacing to other Macintosh products such as
MacPaint, MacWrite (through the clipboard) and QuickDraw.
Thefile system is adequate, vaguely similar to the VAX/APLsystem (see reference 1), but
with the unfortunaterestriction oflimiting the access methodto a sequentialfile system.All
primitives are supported including a few extensions. The PortaAPLinterpreter does not
offer a Nested Array facility, but this will hopefully reach the mind of the product
designers. The mostinteresting featureoftheirfile system is to access the Macintosh mini-
finder from defined functions; this allows the userto select and openfiles and to choose the
disks on which thesefiles reside.
Mymainreason for buying a Macintosh instead ofa more traditional computer of the IBM
type wasto relieve me ofmy day-to-day computerized job andto enjoy the plain and simple
pleasure ofa good and servicable tool to help me with writing music, composing loveletters
and developing my house floor-plan. I can very well see PortaAPL helping me make a
musicological analysis program or getting meinvolved in the study of cryptography. The
Macintoshis a very “visual” machine, and PortaAPL providesall the necessary functions to
allow APLtotake full advantage of those “visual” features.
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The PortaAPL sound generationis very primitive and it does not allow any controlof the
advanced functions of the built-in Macintosh sound synthesizer. Polyphony is not
available, nor is shaping of envelope, timbre and reverb. Other Macintosh applications
already use these admirably,so it is regrettable that PortaAPL providesso little access to
them.
Full-screen editor
Thefull-screen editor is substituted for the Del editor. I1 can edit functions and character
arrays. Theuse ofthe Mouse and pull-down menusmakesit very efficient and one can learn
to live without sophisticated functions such as those provided by VM/SP’s Xedit (andits
popular interfaces to APL thanks to Norman Brenner — see reference 2). The twelve-
fingered APLer may choosethe clutch-shift-ctl-alt-esc-key editing style in lieu ofthe Mouse
and menuoperations.

r
    
 

 
& File Communicate Stop

Ung ortaAPL
i nat interval INT ¢Delete Line eH reratewselon lestables CLAREinsert Line BT jnominater “~~” ~Undelete Line sD |'erainer si le ropport est posi

Delete Character ¥D [tiplter par ('intervale resultExit Editor ez fore te resuttat 
 

 

The characterset is crisp and clean, and no modificationsare necessary to either keyboard
or circuitry to obtain the proper APL characters for both display and printer (1 used an
Apple Imagewriter). Character arrays are edited using the [] ED system function.
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Usage and Feel
The PortaAPL interpreter “feels” very solid and the addition oflittle details such as
“double-clicking” a workspaceinto the active workspace reveals the Macintosh dimension
into the user interface. There is also a communications/terminal emulator mode which |
was not able to test, but which seems to provide an adequate meansof using host APL
resources, The documentation is well written with plenty of examplesandillustrations(all
of which were drawn on the Macintosh). The supplied workspaces provide some cover
functions for the most complex processesandusability functions for control ofMouse,files
and external interfaces (Quickdraw, communications, etc.). Most of the other APL
features are present, such as Trace andStop, diamond, and a comprehensiveset of System
Variables and System Functions adaptedeither for the Macintosh orfor the vendor’s own
flavour of APL. Commentsare allowedon the right-hand side of the program and blank
lines within functionsare ignored. User-defined operators are not available.
PortaAPL also provides the ability to)EXPORTand )IMPORT workspacesto and from
other systems.
Summary
Althoughit still contains a few bugs (which most APLers could circumvent anyway),
PortaAPLis a very promising package becauseit opens a whole world ofpossibilities for the
APLauthorsto spread their ideas in the Macintosh community, and to the Macintoshusers
to have access to the immenselibrary ofapplications that were developed in APL during the
golden years of Host Programming. J invite my fellow Iversonians to test drive this
interpreter and to feed me comments. Perhaps we could even start a PortaAPL special
interest group within the British APL Association. Anyoneinterested can contact meat:

Informaticien, 250 St. Clair Ave. W. 206, Toronto, Ontario, Canada, M4V 1R6.
PortaAPL is available from Portable Software, 60 Aberdeen Ave., Cambridge, Mass.
02138, USA.
References.
1, VAX-11 APL Reference Manual, DEC, Maynard, Mass., December 1982.
2. Editing APL objects using CMS XEDIT, by Norman Brenner, ACM APL84

Conference Proceedings, June 1984.
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PCs, Graphics & APL
by Martyn Adams

One of the more enjoyable aspects of my job is to evaluate new piecesofkit and,if they
check out O.K., write code for them. Recently I’ve been devoting myattentions to two such
pieces of kit — both from IBM — the E.G.A. (Enhanced Graphics Adapter) and the P.G.C.
(Professional Graphics Controller — also known as the PGS). Both have been around since
last Summer, butthe lack of availability will probably have prevented many readers from
laying their hands on one.
IBM Enhanced Graphics Adapter
Now we at Metapraxis use APL*PLUS/PC on IBM PC/XTsand ATs and on the whole
have been more than satisfied with it. (1 have reservations about the choice of some
(J functions and which way their arguments go andotherniggly thingslike that butall in alllam pretty impressed.)
Tt was then with great delight that we received both the E.G.A. system and APL*PLUS
release 4.6. (This was before the new release 5 butit supported the E.G.A.) We pluggedit
all in and hey presto!It workedfirst time! Now the E.G.A. supports many different modes
- mostofthem the boring emulationsofthe basic IBM colour graphics card. These, as any
discerning PC user will know,arelittle short of pathetic. The low resolution and poor
choice ofcolours meansthatthe basic colour card has few serious graphics applications. But
the E.G.A.is a delight!
Our software package - RESOLVE - is designed to display very good quality colour
images, graphsand such,to senior management. Consequently wearea bit fussy aboutthe
graphics devices we consider supporting and we haddeliberately not used the standard
colour card. By purchasing the additional memory expansion for the E.G.A., we were able
to use the highest resolution possible on the E.G.A. This is obtained from APL by using
mode6 (APL graphics mode,not the E.G.A. graphics mode) whichgives the 16-colour 640
by 350 pixel image. Once you’vestarted using this, you’ll never wantto hear or speak ofthe
colour graphics card again. Consequently thatis the mode with which I am mostfamiliar.
Having sung thepraises of the APLinterpreter and the E.G.A. I would like now to point
out somepractical considerations, Back at base, deep in the steamy Metapraxis jungle (our
oversized office plants are rumouredto be carnivorous) we run the E.G.A. on a PC/AT.
Speed, we thought, would be no problem with the extra horsepowerof the AT as against
our older XTs.
We used to have a performance problem on the XTwith the primitive colour graphics card.
It took several seconds just to write a line of text while in graphics mode! The problem
seemsto lie within [] GWRITE which is the function used to write text to the graphics
screen. But the E.G.A. on the AT doesnot improvethe speedofthe text writing by much
- althoughfor most operationsit is significantly faster. I think this is simply because there
are morepixels to write to on the screen andso the extra speedofthe ATis being traded for
extra resolution on the card.
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Oh well! We do get good graphics evenifit is a mite slow. One advantage with the APLis
that it takes advantageofthe extra resolution andallows youto write 80 columnsoftext in
full colour. The characters are fully programmable from within the APL butit is not a
simple process. I have never used STSC’s supplied functionsso I cannotsayif they supply
a character designutility.
With release 4.6 of the APL (J am notsure butI think it is also trueofrelease 5) we were
supplied with

a

little program to define the charactersto be used by the E.G.A. card. You
see the E.G.A. has

a

fully programmable character set and STSC thoughtfully supplied a
routine to program it. This means that you don’t need the STSC APLcharacter chipif
you’ve got the E.G.A., evenifyou don’t use the graphics options. J don’t know what effect
this has on any of the other programsthatare lying around which use the PC’s extended
character set though. Onecould expectthere to be a few funny characters lying around
especially if you use a multilingual word processor.All ofthose horrid foreign characters
are redefined as lovely APL symbols. Totopit all the character quality, whether within
APL,graphicsor not, is very good and notethat the E.G.A. still remains programmed even
when in DOS.
Well done STSC onthatone, but notso well doneon the printing side! J have found a bug,
or is it a feature? STSC have quite rightly put in a very nice and simple graphics printing
function (] GPRINT) which takes a snapshotofthe displayed image and churnsit out to
the EPSON FX-100 dot matrix printer. You can decide what character represents what
colouras a left argumentto the function. This meansthat you can define black on white or
white on black, by judicious selection of the appropriate characters from the STSC
modified extended ASCII/APL characterset.
I liked that. But the printing is rotated sideways on theprinter,so to rotate it back to the
correct way the manual recommends[] POKE’inglocation 234. On simpleblack and white
images this works beautifully — printing a very crisp image which really looks quite
impressive, What the manual doesn’ttell youis that your choiceofshading patterns goes all
funnyandifyou select anything otherthan black and white(black is a block character and
white is a space character) then yourpicture will look asif it has put on

a

set of ghastly
striped pyjamas.
This caused me much upset, butat the time of writing the Cocking and Drury Helpline
were chasing up the problem with STSCand J am awaiting the answer with anticipation.It
does seem a shamethat such a nice and simplefacility which has been well implemented
should have this problem.In fact the other bug I mentioned to C&D waschased up and
fixed pretty much straight away. I was very impressed! The bugis simple enough, if you
[CR orQ] VR

a

function thentheinterpreterzapsthe screenattribute character where the
cursor lies. You don’t normally notice it though becauseit sets the attribute to ‘normal’
display. It only shows up whenyou havea screenfull of otherattributes and then suddenly
oneofthem switches off. However,thereis a ‘patch’ available from C&D andlaterreleases
of APL*PLUS/PCshould include that minorcorrection.
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On the graphics side the line drawing, shading and circles all work amazingly well,
althoughonehasto be careful with the painting (colourfill). Many a timeI have looked with
utter dismay as the colour flooded outof the pretty little shape on the screen to obliterate
everything else. Make sure your border’s fully enclosed before using the 9 GPAINT
function.
A good alternative option would be to have a graphics function which allowsoneto specify
an arbitrary shape by defining the cornersandjust say “fill it”. It would makelife so much
easier. I have often needed to define a shape and fill it without knowing exactly where to
start the painting. Ifyou think aboutit it is not an easy task. Whatifthe shape folds back on
itself? Whatif there is a hole in the shape wherethe centreof gravity should be? Where do
youstart painting from? Perhaps STSC wouldlike to considerthat as a furure development.
The [] GINITfunction allowsyou to define the colours you want. Allin all you can define
up to 16 from a palette of 64. The 64 are not awe-inspiring and some of them look
remarkably similar, but if you fancy 8 different shades of blue then you can do that.
Actually I found that the choice of 16 colours was about right for nearly all of my
applications and for most systemsit should be enough. Using the[] GINIT functionis very
easy and you can even define the border colour — a thoughtful touch that.
Oneofthe few nice things about the standard colour card was that after drawing yourgrotty
picture you could 1] PEEKit off the screen and compressthe resultant variable, so thatit
held only the addresses and values where the screen was non-blank. By[] POKEingit back
to the screen the image took just a secondto recreate itself. If that variable was sorted by
addressor colour value then spectacular results could be acheived when it was written back
to the screen again.
Unfortunatelylife is not so simple on the E.G.A. Onecan’t simply peek and poke to the
screen and get sensible results any more. At least we haven’t found an easy wayofdoing it
yet. Do you know of any way ofdoing it? It is a shame though, perhaps STSC could come
up with a {] GPEEKor something which allows a quick read of any supported screen?
Please!
Anyway, to compound the problem, the E.G.A. with 128k memoryspills over the 64k
segmentsize which was so thoughtfully built into the IBM PC architecture, and a fullish
picture would morethanlikely take up more than 64k. There is no way one canfit a pint
into a half-pint bottle. Oris there, STSC?
The Enhanced Colour Display — the special monitor that plugs into the E.G.A.(the older
colour ones can’t operate at a fast enough frequency) — has onereally dumbfeature. On the
right of the screen are three knobs;oneis the on/off, the middleoneis the contrast and the
third is the brilliance. Great. Except that whenI first got the machinethe contrast knob did
not appear to work. Oh well, you can’t win them all—J thought.
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Itturnsout howeverthatto activate the contrast knob you haveto pullit out. Then it works
quite well. As soon as you pushit in again, the contrast returnstoits factory defaultsetting
and youhaveto pull it out again to return to yourdesiredsetting.I think that’s dumb. Why
bother with a pull switch at all? And ifyou’re going to have one, why not documentit? Such
are the wonders of modern technology J suppose. I wonderif the next screen will have an
on/off switch which only worksifyou pull it out first. . .
Tofinish up on the E.G.A., I would have to recommenditas a serious graphics card which
is more thanI can say for the previous IBM offering.Ifperformanceis what you want, then
you'll have to have an ATas the XT can be a bit slow. I can guarantee that you will be
impressed with the picture quality of the device. 1 hope that the current rumours about
IBM bundling the E.G.A.in with the new ATsasthe standard monitor card turn outto be
true.
By the way, a flood of E.G.A. compatibles seem to be hitting the market and we’ve
successfully runall our software on oneofthese (Quadram)without having to make single
change.
IBMProfessional Graphics Controller
The P.G.C. (Professional Graphics Controller) is a very different animal. IBM started
selling them at very high cost because they are very high spec. Howeverearlier this year the
prices were slashed by about 50%. Don’t get too excited about this though — we haven’t
been able to lay our hands on onein the U.K.since last Autumn,although they have been
available to our knowledgein the States and in France.
The P.G.C. has a resolution of 640 by 480 and can display 256 colours from palette of
4096. Notonly that, butit has its own onboard 8088 processor! Unfortunately you can’t
speak to it by using the [] Gfunctions in APL*PLUS,you haveto send it commands.
I remember the days when myfinances ran to an APPLE II. Remember them?I later
upgraded it with a keyboard that had its own processorbut technology had advancedsofast
since I had bought the APPLEthatthe processorin the keyboard was more powerful than
the CPU! It nearly had more memory too! I seriously considered programming the
keyboard to be an interpreter for the CPU. Pipelining on the APPLE? No. I’m notthat
good unfortunately. But I digress. . .
The P.G.C.is one of the products supported by IBM’s version of GKScalled VDI. To
translate into English that meansthat Big Blue wrote a packagedoffering called Virtual
Device Interface which emulates the Graphics Kernel System for its PC range of
computers. That should, in theory, permit pictures drawn on one device to be
transportable to another, In practice, as I have explained in a previous article (see
VECTORVol. 2,No. 3), that doesn’t workvery well.
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Virtual Device? I have visionsofa printer zipping abouttheoffice onits little wheels, wires
dangling, pluggingitself into each PC workstation and accepting a line of printed output
from each. Providing it doesn’t bump into the virtual graphics screen (a P.G.C. perhaps)
also skidding abouttrying to display at least one frame of a graphics image from each
machineit might work. Until the managerwalksin and getsa flying RS232 in the mouth.

In the future, despite my previousarticle in VECTORonthe uselessness of GKS,it may
well be worthwhile to write a VDI/APLinterface, as VDI currently supports the P.G.C.,
E.G.A. and that other blotchy thing. For simple drawings it may prove a useful
transporting tool but don’t get carried away. Apart from thedifficulty of defining pictures
using VDI it also has a serious performance overhead. Ohroll on the 80386!
Rumourhasit (lots of rumours around these days!) that the P.G.C. VDI driver doesn’t
quite work properly and that’s why you can’t lay your hands on a P.G.C.in the U.K. (Ed:
It must be something to do with the weatherif it works in Silicon Valley and on the Riviera!)
Apparently IBM donotthink there is much demandfor a new graphics screen which uses
a different protocol (yes — another graphics protocol) without having the VDI programs.
Anyway we — the amazing APLers — do not need the new proposed Esperanto of the
graphics world in order to get the P.G.C. working. Besides which, unlike real Esperanto,
VDIcan slow down your application by as much as three times — rumourhasit of course. I
tried to get VDI into the APL workspace but VDI didn’t cooperate and I’d be pleased to
knowif anyoneelse has any successin thisfield.
The P.G.C.is the biggest PC card I’ve come across;it takes two complete expansionslots
and thereis a little half card stuck between them. It certainlyfeels like you are getting your
money’s worth when youinstall it. In PC mode the P.G.C. emulates a feeble graphics card,
whichis not the E.G.A. butthat older one, andit will only switchto its high-res mode by a
specific command. The graphics commandsaresentto it by accessing a memory buffer in
the PC memory mapandsetting pointers. Unlike the E.G.A., the P.G.C. has a command
processor on board andso it has to be sent a series of commandstrings. For this reason
APL*PLUSdoesn’t yet support the P.G.C. withits {] functions. I have written a function
to send the commandstrings and if anybody wants a copy of my code (unsupported of
course), just ask.
Using my function we have beenable to draw incredibly pretty pictures with incredible
resolution and in incredibly quick times. The P.G.C. does supportarbitrary polygonfills
and you can dynamically change colour palettes enabling you to emulate rotating planets
andflashing arrows and such like. Thereis a suite of3-D graphics functions, but be warned
— they do not always work properly. You can rotate defined objects through a three-
dimensional plane and end up with really screwy picture. The P.G.C. doesn’t support
hidden line/surface removal. Pity that. . .

55

 



 

VECTOR Vol. 3 No. 1

It will draw in 2D, 3D, convertfrom oneto the other,circles, lines, polygons etc. You can
even draw with absolute coordinatesorrelative coordinates. You can define commandlists
and run them whenever you want. Youcall them backina translated form and you can read
pixels from the screen as well as write them. You can program variable sized characters as
well and the amazing thing about the P.G.C.is that it could look remarkablylike an IBM
3279 graphics terminalif it wants too.
The P.G.C.is a very good device butis not for the casual user unless you really require the
resolution or the greater colour selection. Development of programs can have its
difficulties. Remember that the P.G.C. is a computer in its own right so thatif you lose
communicationswith it and the monitoris displaying the P.G.C. screen —not the PC screen
— then tough! You can quite happily display a graphics image and while doing so return to
APL with a SYNTAX ERRORand do frightening things, without the P.G.C. batting an
eyelid. It still hasn’t been told to return to PC modeandso will quite happily display its
graph without you knowing whatis happening underthe bonnet. Evena soft re-boot won’t
help and you may haveto switch the PC off and then on again before you can continue.
Remember that rebooting the PC will restart the PC but not the P.G.C. IBM have
thoughtfully not supplied a reset button on the card.
Ontheother hand you can draw a graphics image whilestill in PC mode andthen suddenly
flash to the graphics image withoutthe user having to watch the graph beingbuilt up.
A big let down with the P.G.C. was the proportional spacedlettering which is supposedly
able to cope with any character size. J don’t know whyI wasIedto believe that,it certainly
isn’t explicitly stated anywhere. With all those CPU cycles to spare you would have thought
that the P.G.C. could draw properly proportional characters at any size anywhere on the
screen — butit doesn’t. As you increase the charactersize the spacing within the character
string gets bigger until the P.G.C. decides thatit can fit a double size character in. Then
bang! — the characters are twice as large and closer together.
In conclusion then, I have to say that overall I am impressed with the E.G.A. (especially
with the extra memory) and APL*PLUS’sintegrationofit into their offering, even to the
point that they support the extra memory without the manual saying so! STSC could doa
little more in the way they handle graphics from APL and I would beonly to pleased to
make a few constructive suggestions.
VDI does not seem so impressive. The P.G.C. is very good for those who need the extra
specification but remember that it didn’t come cheap (and now it doesn’t seem to come at
all!). 1 suspect that there are already a few P.G.C. clones around that support hidden-line
removal andoneor twolittle extras which will make them superb for animated graphics.
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RECENT MEETINGS
This section of VECTOR is intended to documentthe seminars delivered at recent
meetingsofthe Association,particularly for the benefit of those members based away from
London whooften find it hard to find the timeto attend.It also covers other selected events
which arelikely to be of interest to the wider APL community.
We are dependenton the willingness of speakers to provide us with a written version of
their talk, and we would remind them the “a picture’s worth a thousand words”. Copies of
slides and transparencies will enhancetheirarticles.
The Activities Officer (see inside back cover) will respond enthusiastically to offers from
individuals who wish to contribute seminars and supporting papers.
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Introductory Notes
by Adrian Smith

1986 gotoff to a cracking start with two very well supported meetings at the Royal Over-
seas League. On 17th Jan we had a batch ofpapers on APLand OR,and on 21st Marchaset
oftalks on APLsystem design.
Muchofthe detail from the talks will be available in full as VECTOR articles (Tony
Cooper’sis includedafter these notes — many thanks)so I shall be very briefin givinglittle
more than anoutline of the papers.
Many thanks to Nic Cookfor taking very thorough notes at the March meeting (and my
apologies for not using more of them!).
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APL and Operational Research
January 17th 1986

A Computing Environmentfor OR
Tony Cooper (British Airways)

Tony is a memberof a small group in BA who support OR (and others) on APL*PLUS
(mainframe), DEC-10 andso on. His talk covered the themesof:
* whataspects of computingare helpful to OR.
* how well does BA measure up?
He concluded with theinteresting quote:

“All the really undisciplined people have congregated in the groups that do
APL.”

I wonder why . . . see Romilly Cocking’s paper from the March meeting.

Optimum Pallet Loading
Etleen Dyson (Rowntree Mackintosh)

Theevolution ofa pallet-loading model at Rowntree Mackintoshfell into three phases:
» 1976 (or thereabouts) saw the designof a ‘best-fit’ algorithm which was implemented in

batch PL/1. The output from this wasa ‘layout chart’ giving a complete packing schema
for a particularpallet size.

x 1983 saw an APL front-end, which used GDDMgraphicsto select and display the choice
oflayouts for any given box size. Using this the product development department could
(for example) superimpose two candidate patterns to check interlocking and hence
stability.

x 1985, and the APL package moved down to APL*PLUS/PCfor distribution to several
factory sites. The graphicslacks the flair ofGDDM,butis entirely adequate in day to day
use.

Eileen broughtalong a disk of the model, which attracted an interested gaggle of people
when run on a nearby Compaq.
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Linear Programming and APL:Pains and Pleasures
Phil Chastney

APLeffectively grew out oflinear algebra; ergo it ought to be ideal for tasks like LP!
Unfortunately LP is intrinsically procedural and highly iterative; FORTRAN programs
mayrun for 8 hours . . . what can APL hopeto offer?
It is a nice environmentin which to use LP, and it does haveall the right primitives. In fact
the whole basis ofLP is two inner products,a division, and an outer product. The problems
lie in the implementation ofthe typical matrix operations when the data is very sparse (1 -—
10%). This leaves a niche for APLin relatively small problems, where the answer is wanted
interactively, and wheretheuseris willing to pay for the privilege.

Pouring Water on Troubled Oils
Dominic Murphy (ex Texaco)

This was a typical Dominic half-hour! Ostensibly it covered the ‘human element’ in the
design and implementation of a refinery simulation. As he putit, the motivation went
something like this:

UK to USA: We need some more tanks
USAto UK: Noyou don’t
UK to USA:Ohyes we do
USA to UK:Oh no you don’t. . . we’ve done a simulation!!
UK to OR: We need a simulation — and makeit snappy!

The whole thing endedup asa vast board game;it cost some phenomenal amount ofmoney
to run on IPSA,as everyonecollected their printouts and flung them off to theStates.
Unfortunately,after all this effort, all they proved wasthatthey really didn’t need the tanks
after all. Oh dear, they never spoke to OR again!
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Computing Environments for OR
by Tony Cooper

This talk was an attempt to characterise what makes a computing environment for OR
effective, followed by an assessment of how APL measures up when compared with a
numberofalternatives. It is based on 15 years of experience with British Airways’ large
O.R.group, which has been working with APL forfour years.
The mainpointis to stress thatit is the whole environmentthat influences whether O.R.’s
computing is productive and whether high-quality, maintainable, developable programs,
that do whatthe user wants, get written. This environmentincludesthe language(s) used,
editors, the operating system, hardware, and in general everything that contributes to
making the computera usefultool that is fun to use rather than a sourceof problems.
The choice of computery often depends on suchfactors as what’s already in use, what we
can afford and whether I.B.M.makeit. I’m ignoringall this to concentrate on whatis most
effective at the job of using computers to solve complexairline problems. J identify five
main areas and a numberofsub-headings. Manyofthese should need no elaboration — and
there is neither the timenorthe spaceto give any — but these are not necessarily the less
important ones. Hereis thelist:
Interactiveness:

The moreinteractive the better: terminals, workspaces, interpreters, . . .
Environmental and External:

Availability.
Response times.
Control: who decides what to buy and how to useit?
Portability and Upgrade Paths.
Diseconomiesofscale:it costs £10,000 per annum for BA to provide a 3279 terminal
onan IBM-compatibleNAS mainframe,and £4,000for a similar terminal ona 10-
user mini.The PaddedCell: users don’t wantotherusers to slow them downor getin the way,

Communications: but they need data from each otherin all directions.
General Design Principles:

Re-usable software: the potential cost savings are enormous.
User-friendliness.
Orthogonality: a minimal numberofindependentideas or features that work well

together.
Clarity.
Simplicity.Learnability: when usersareintelligent and mobile, enable them to learn generally

useful techniques from individual applications. (This was a main themeofPaul
Berry’s plenary presentation at APL83.)
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Technicalissues:
Power.
Up-to-date devices.
Editors.
Text- or word-processing.
Morethan onething at once.
High-level debuggers.
Windows.

Software availability:
End-user products: spreadsheets, word-processing,etc.
Developmentaids: e.g. code control systems.
Uniform interfaces:all this software, purchased and written, needs to be interfaced

together. Adoption ofstandards such as IGES, GKS,etc., helps; you also need the
sort of glue provided by Unix pipes.

These requirements lead in twodirections that often conflict: firstly a desire for a perfect
system,and secondly a desire for an open evolving system, with access to the thousandsof
useful programsthat others have written andwill write, and security that one’s investment
in writing code will be preserved. Thefirst drives you towards a Language System, an
integrated operating system, language, debugger,editor, etc. Perhaps the best-known of
these is Smalltalk, but Ada in an Apse has similar aspirations, as do several A.I.
environments such as Poplog. Even BASICachievesit for very small-scale problems. APL
also falls more or less into this category. The second direction leaves you many fewer
options: I would say that PCDOS/MSDOS, Unix, VAX/VMS and IBM-compatible
mainframesconstitute an exhaustivelist of sufficiently open operating systems.
How does APL measure up againstthis longlist of criteria? Moderately. Muchbetter than
IMS, say, or than PL/l under CMS; but no better a suitable Unix- or PCDOS-based
toolkit. The strengths ofAPL are well-known to VECTORreaders, so I merely present a
personallist of those that seem most important:

* easy to learninitially;
fast developmenttime for small problems;
well standardised (until spoilt by nested arrays);
generates enthusiasm amongst programmers;
structure andbrevity helps create clear, transparent code;
workspace environment with very good debugging.+

oF
OF

OF
Oe

The weaknesses are serious, however, and many seem to get disregarded by the APL
community:
*% programming in APL requires continual mini-inspirations. This makesit fun, but also

hard to write well, and often unclearat the detailed level. Consider the idiom fordeleting
trailing spaces; it is unnatural and obscure compared with an iterative loop that
repetitively looksat the last character anddeletesit ifit’s a space.
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* consequently, APL programmers are very expensive to recruit (at BA we’ve never
managedto hire one), and manyexisting programmersloatheit.

* non-standard hardware: we can’t use 9800 of our current stock of 10000 terminals.
* the workspace orientation makes it very hard to share code across a group of

programmers.
*¥ the widely-felt need to try out code to see whether or how it will work militates against a

disciplined approachto program quality and theuse of structured methodologies.
» APLis very expensive on CPU time; BA has two 10-mips class mainframes dedicated to
APL and a semi-permanenttask-force investigating why they give such poor response
times.

Tris this last that is the main reason for two or three medium-sized disasters at BA, and the
main reason why ORin BA is moving away from APL.
Thetalk concluded with a comparison ofAPLwith C/Unix and Focus/PCDOSin respect of
the effectiveness factors listed above. This was meantto highlight the different strengths
and weaknessesofthe three alternatives and generated a gooddeal ofanimateddiscussion.
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Technical Meeting: Managing APLers
21st March 1986

An APL Banking Application
Per Hultin (APL Software Technology)

This talk concentrated on the value of a relational approach to data, and of end-userinvolvementin the system design. The banking system he outlined was(in any terms) big:
* 8,000 accounts, with % million transactions per quarter
* 967,000 records in the database
* 31 files/relations with 258 attributes
* 300 Mbytesofstorage.

To someextent the development was trapped in APL because the volumes quoted weremuch lower! Once committed it was cheaper to buy a bigger CPU thanto rewrite inCOBOL!
Exercise: “ANZAC Provident Loans”
Nic’s comments (unexpurgated) were:

“Quite good fun, got people discussing things - but somecliques didn’t wantto play!”
I don’t know who thoughtthis up, but it was obviously a good idea. Issueslike profitpotential, data accuracy, machine capacity, timescales and division of work were wellbroughtout. Should you prototype? Without one you can’t getoff the ground, butit couldlead you into an oversimplified design.

APL System Design
Romilly Cocking (Cocking and Drury)

This was basically a justification for, and potted version of, the C&D System Designcourse. 1 hope Romilly can be talked into writing this up in full; there is far too muchmaterial for me to have any hopeofdoingit justice here.
“Justtelling us again to do what we know we should do, but usually don’t.”

. .. was Nic’s parting shot on the day,
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GENERAL ARTICLES
This section ofVECTORis oriented towards readers who mayneither know APL,nor beinterested in learning it. However we hope you are curious about how, under the rightconditions, such impressive results can emerge so quickly from APL programmers.
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Case Study
by Adrian Smith

Author’s Note
As promised, here is part-2 of the VSPC conversion saga. Muchof whatfollowsis lifted
straight from my Email diary; a potentially fascinating archive for the software
archaeologist of 4086!
Ifthere isa moral to be drawnfrom thistale,it is probably “Panic soonerrather than later”.
In general a problem perceived was a problem solved; once we had woundourselves up to
face the fact ofTSO the actual conversion rapidly becamea well-drilled routine.

The ‘wake’ was scheduled for April Ist at 8.00pm; someofus madeit withratherless than
2 hours to spare!!

VSPC: The Last Rites
by Adrian Smith

IECI611 056-084,1X02001,IEFPROG,OPTION,,,SYS3.ISPF.OPTIONS.CLUST
IEC161I SYS3.ISPF.OPTIONS.DATA,ICFUCAT3
IEC16U 056-084,TX02001,IEFPROG,OPTION,,,SYS3.ISPF.OPTIONS.CLUST
IEC1611 SYS3.ISPF.OPTIONS.INDEX,ICFUCAT3
TEC1611 062-086,TX02001,IEFPROG,OPTION,,,SYS3.ISPF.OPTIONS.CLUST
JEC1611 SYS3.ISPF.OPTIONS.DATA,ICFUCAT3
To recap briefly . . . . I left my tale of woe suspended in mid-air towards the end of
September 1985. Thethingsthat werereally bugging meat the time were:

x the TSO environment,in particular the session manager, and the way workspaces were
saved and (?) shared.

* VSAM record-locking. Could VSAM files be held at the record-level rather than by
reserving the wholefile?
the sheer bulk of data to copy across and check through.

* the persistent rumoursof heavy increases in CPU cost.
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In noparticular order, this is what we did... .
VSAM Record Locking
Thefirst problem to be tackled was the knotty one of multi-user VSAM files. We depend
absolutely on thesefor all our APL printing;a routine called VTAMPRTscansconstantly
through a shared VSAM file, pulling off completed prints and dishing them out to the
appropriate destinations. Typically up to a dozen users could be spooling prints
concurrently to thefile, so to try to workwithfile-level holds would be quite impossible.
Diary: 24/10/85

“Current state of playon VTAMPRT:
Asfeared the VSAMrecordlocking does not hold up under TSO. Wereally
do need shareoptions 3/4 as otherwise every user locks the whole file while
they update. Ergo there are twolinesofattack:
1. Andy writes an assembler routine to book the record for us. This could use

shareoptions-4 and then ENQ appropriately. I suspect that we would need a
productcalled CALL/AP (from the samestable as AFM)to do this.

2, Having booked the frame wethen readit back to checkthatit hasn’t been double-
booked. This adds a bit to the VSAM 1/O,butis hardly significant as Andy is
increasing the record length to 22K, Mostprints (168 by 20 = 3360lines) will fit
on one frame anyway.
The only worry is that each user will simply re-read a buffer, rather than the real
record! As soon as Andyhas set up file I suggest we check this. The only way
round mightbe to close/re-openthefile . . . yuk!”

Diary: 28/10/85
“More on TSO and VTAMPRT.. .
It appearsthat with shareoptions-4 wecanre-read the control record to check that
wereally have grabbed it. DJW & I did a quick check of the protocol on Friday,
and it behaved as expected (as did shr-3 which simply re-read the buffer andis
therefore quite useless). Essentially this is a ‘last-in first-served’ queue; hardly
fair but quite effective!
Tam now recodinga version of the APLsidetofit in with this new protocol, and
also to makeuse of the 22K record length (168lines of print per record).
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To dothisefficiently I feel I need to change the way print datais buffered in APL
(catenatingto the endofa buffer this big could get very slow . . . the cost goes up
as the squareofthe object size). I shall experiment with somealternatives and do
a few timings. . . we should beableto cuta fair whack offthe CPUcostofprinting
(as well as chopping the VSAM overhead by about3/4) ifwe take a bit ofcare over
the design.”

Diary: 29/10/85
“] think that we are home and dry with TSO/VTAMPRT.
Andyhaswritten a little assembler command which books a frame number and
returns the frame numberit booked. This is able to queue sensibly on the records,
andthereis no possibility ofa double-booking.It also simplifies the APL routines
and seems ratherfaster. All the APL side now doesis generate a random slot
number(J — 99)as the starting point for a sequentialsearchfora free slot.
J don’t think that this is likely to lead to any more searching than the present
strategy oftrying all 99 slots at random.Apart from this very minor change the
new routine is functionally equivalent to the old one. I shall now try some
comparative timings of the two systems. I don’t expect to see any significant
difference.”

Diary: 4/11/85
“Thefinal timings on the new VTAMPRTfor TSO suggest a reduction in CPU
(as recorded by APL) to approx 70% ofwhatit was. Thisis largely dueto the 22K
blocking, and only really showsupforfiles of 2000lines or so. However the new
booking arrangementdoes meanthat evenfor smallfiles (1 line) the new systemis
ahead (92% ofthe old).
J think wecan safely put this one to bed.”

As you cansee,the final solution (foundafter several blind alleys had been explored) was
simple andeffective. Because we could ‘book’a sloton thefile with a simpleTSO command
(the numeric return codesuffices to get back the slot number) we could get away with
AP100 as the assemblerinterface. Of course it was much easier for APL to generate the
random starting point, so this is passed as a (formatted) number, along with the user
number,date and time.
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Asanaside, I got caughtout by the behaviourof| (J RL whenyoustart with too small a seed.Due to an attack of sloppiness I set the seed to [] TS[5 6] encoded to base 100. If yougenerate 799 from this the maximum numberyougetvaries from 5 to 48 dependingon thenumber of minutes past the hour! Consequently users were getting dreadful response toprint requests just after the hour, because the booking routine alwaysstartedto search fromthe very low end ofthefile. Slots above 49 were never used, which is whythe problem soonbecamepainfully obvious!!
WorkspacesandFiles
Onelittle note in the TSO-APL manual brought on a badattackoffear.It pointed outthata system problem in the middle of a SAVE wouldnotonly lose your immediate changes,but would by then have wiped the previous copy! This lookedlike a sure-fire wayto lose aday’s work, and astrue believers in Murphy’s Law wefelt that we had to do somethingaboutit. The obviousline of attack was to use ‘Partitioned Datasets’ (PDSs), rather thansimple sequential files, for workspace saving. These preserve the old version during a)SAVE,buthave a nasty habitoffilling up with old copies and needing compressing justwhen you don’t wantto.
Onceagain an angel of mercy cameto therescue,in the unlikely guise of PDSMAN.Thislitle wonderwill reuse old slots and generally attempt to keep thingstidy;it can’t alwaysmakefull use ofthe spaceavailable, butat least the need for regular compressesis avoided.
Once wehadbitten the bullet and patched APLto use our PDSLibraries we began to thinkround our‘ideal world’ solution to the whole area ofproject libraries and data sharing.What weneeded was someset of conventions which would protect private data, but alloweasy read accessfor crash recovery, and controlled write access for routine maintenance.Ingeneral we wantedto get away from our VSPChabitoflogging onto other people’s IDs forroutine updating.
Thestructure wesettled on gave each TSOuser two APLlibraries:

APL.GLOBAL.AW002001 ... Shared data for user 2001APL.PRIVATE.AW002001 —. . . private data
In addition there are any numberof‘Project Libraries’:

APL.SHARED.AW100012 _—_. . . updated by anyonein (say) OR
. . and ofcourse public libraries which are updated only bya select bandofinitiates:

APL.PUBLIC.AW000020 ... Adrian’s utilities on )LIB 20
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From an APL point of view, this works quite nicely once you get accustomed to the
distinction between LIB’ and ‘)LIB 2001’; obviously you need to remember ‘)WSID 2001
MYWS>if you wantthe fruits of your labours to be generally available. Howeverit is a
bonus over VSPCto have the command ‘)LIB 2012’ return the contents of someoneelse’s
globallibrary; again this saves one from logging on to the owner’sIdto find out what he
called things! For thefirst time, wereally don’t need to know each other’s passwords. . .
this must be a good thingin the long term.
The APLSession
I felt that the VSPC Session Manager had been written by someone whoused session
managers; the TSO equivalentgives quite the opposite impression.It has that unwieldyfeel
which is so characteristic of ‘design from the outside’; it just doesn’t come comfortably to
hand.
The only real bonusis thefacility to queue a bunchoflines for re-execution. Particularly
during the ‘peak’ofour conversion activity J foundI was constantly going through ‘)LOAD
this; )COPYthat; )WSIDtheother; )SAVE’routines;the session managerwas very helpful
in automatinga lotofthis.
Nowforthe gripes . . . the colours you can mitigate (by setting ‘Highlight Off) or improve
(by sneaking on to page 1001 andresetting them)to be quite acceptable. The behaviour on
<CLEAR?>still seems inexcusable. To be faced with the rigmarole of<RESET> <PA2> and
<ENTER>to recover from a perfectly reasonable assumption(to clear the screen . . press
the key labelled ‘CLEAR’)is absurd. So far I havefailed to find any way roundthis; closing
and re-opening the GDDMdevice witha different ‘clear/PA1 protocol’ leaves you unable to
interrupt APL loops. Has anyoneelse got any bright ideas??
Developing lines of APL‘at the terminal’is far less convenient under TSO. VSPC had a
very handy <Last> key which pulled back whateveryoujust did, for possible modification
and re-execution (APL*PLUS/PChasthe samething). Under TSO you haveto go and find
the damnthing (it might be several screens back) or just give up and re-type it. Oddly
enough you often want to repeat a line without changing it at all; to be forced into
overtyping (say) blank with blank to gettheline back . . . . well what can I say??
In summary the session screen would be improved outofall recognition with two extra
facilities:

* a ‘last command’facility available via SM command or PFkey.
* a ‘mark’key to re-executea line without the nonsensical modification.

IBM, areyoulistening?
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The Conversion
TSO does have somenice things, one of the most useful being a sniffer-dog called ‘APLWSID’ which goes poking about in your workspaceto find the time anddateit was saved.Havingdiscoveredthis, I did a bit of hacking and came up with the following:
Diary: 26/11/85

“To whom it may concern. . .
I am now in possession of a Trojan Horse routine which will copy into yourworkspaceanyutilities which are:
* already there
* are on theutility library with a saved dateafter the date when the workspaceitselfwassaved.

I suggest we adoptthis across the boardasthe latent exec, and will thus be savedall the hassle of recopying changedutilities under TSO”
This simple notion had the enormous benefit that we could ‘preset’ the conversion inexisting workspaces. In systems where we needed to move around 20 users‘simultaneously’ we just wouldn’t have had timeto load upall the workspaces, make thechanges and resave, in one weekend. All we now needed to do was(at leisure) to patch inAUTOEXECandletthe system cope with the upgrades. Wonderful. What’s moreit reallydid go alright on the night! I think we had between 3 and 5 cases where someone had been‘naughty’, and had changeda standard function without renamingit. I’m afraid we also hadone example of a utility which was not (quite) upward compatible; it suddenly startedreturning 1-elementvectorsinsteadofscalars!! These minor snags apart, everyonecarriedon as if nothing had happened.
Thad been quite right in seeing AFM as a major saving grace; in almost every case we wereable to stickto the same user-number (VSPC 32670 became TSO PX32670=AFM 32670),so all those embedded user numbers:

‘18750 BUDGET’ GET ‘VARI1,VAR2,. . . . etc’
. . - caused us no hassleatall! In general we had completed the AFM conversion severalmonthsbeforethefinal move to TSO,soit wasliterally a 5-minute batch run to copy overall the files for a set of target users. Apart from one spectacular cock-up when weaccidentally deleted the entire TSO/AFMsystem,all went astonishingly smoothly.
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Postscript
TSO is undoubtedly a more ‘powerful’ environment than VSPC.Theeasy accessto batch,
and the linkage to packageslike ‘Focus’, are major improvements. It is also much less
‘protective’; the occasional splurge of red messages is bad enough, howeverit is quite
possible to (say) ‘abend’the session manageror get hung up somewhere between APL and
SPF; in every case your only escapeis to ring up and get thrown off the system! With

a

lot
ofwork, we made TSO bearable;in the long term we may well be better off, but there is a
lot of lost ground to make up.

I wouldlike to conclude with two morediary entries, bothslightly facetious:

Diary: 19/02/86
“In checking through the vector and image symboleditors I have come across a
slight oddity in that my sheep have mysteriously turned green! This turnsout to
bea minor changein the use of the GSIMG commandand is now OK.Asfar as 1
can see there is no problem in exporting VSPC-created symbolsets to TSO and
building your ownlibrary of vector/image symbols.”

Diary: 10/03/86 (Reference VDU menuentry for TSO)
“Mostofus tend to see TSOB asshort for TSO - B
Most users tend to see it more in terms of T - SOB, which loosely translates as
‘That Son Ofa Bitch’. Is this a good idea??”

1986 (May): Concluded
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“One Small Step for APL.........”
by David S. Moffat

Jt was a warm sunny August mornng in 1982 when | entered Imperial Houseas the newest
memberof the Chief Accountant’s Department. Myrole,inter alia, was to look after the
department’s newly acquired Spectrum computer, and to learn a new language — APL.I
had donea little research before joining Imperial and discovered that it was a language
programmers either loved or hated — and most people I spoketo hatedit.
Myprevious experience had been gained with Micromodeller, running on an Apple, and
the PPL general ledger package running on an IBM mainframe. Both are environments
where the user develops his own system without programmer intervention. I had also
played with ALGOL and BASIC,buta long timeago.
The Chief Accountant’s Departmenthadlittle experience of micro-computers and due to
redecoration ofits offices was temporarily relocated. Forat least one of the above reasons
the Spectrum had been housed in a disused photographic darkroom. The environment,
whilst notaffecting the operation of the machine (provided the windows weren’t opened)
did little to engender my enthusiasm for the new task. I was shown how to switch the
machine on, most people knew howto type B to boot, but few knew how to use APL.
A weeklater and in onefell swoop I was introduced to the teach yourself system, provided
by MicroAPL, Gilman and Rose’s “APL anInteractive Approach” and Adrian Smith’s
book “Design Handbook for Commercial Systems”, and then I wasleft to my owndevices.
These aids to learning either had a soporific effect on railway journeysor left me confused,
so I reverted to John Le Carre but he couldn’t help. ] found, later, that the non-fiction
books helped enhanceexisting knowledge but lacked the stimulation J neededtogain initial
expertise. Therefore, I decided to embark ona series of one day courses on a child’s guide
on how to write the ultimate “oneliner”. The hieroglyphics gradually began to make sense,
but I was notfilled with a sense of wonderat the dawningof a new age, and I would have
been quite happy if this American import could have been re-incarcerated with the
Essense’s Dead Sea Scrolls, in the Qumran Hills.

My new found knowledge— if that’s what three days’ training in a classroom environment
could becalled — was soonto be putto thetest by building a simple system.I had two basic
problems:

1. Thad to replicate an outdated manual system.
2. There was nodetailed specification.

A task which would now take me a day to complete, took me two weeks. The system isstil!
running butit is unsophisticated — andit has morethanoneline!
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The whole experienceleft me wondering, yet again, why had we chosen a language, which
took so long to learn and was so unfriendly. This was not a unique experience as other
members ofmy departmentfelt likewise and resorted to pencil and paperorflocked to the
PC.
It was about six monthslater that I began to get involved in producing a full system
specification to be implemented bya trained Analyst/Programmer, whom I watchedbuild
the system,and only then did I begin to see whatall the fuss was about.
During the subsequentthree years I have been closely involved in specifying and building
complex accounting systems, and duringthattime I have acquired a reasonable knowledge
of the language. However,I still would notclass myself as an APL programmer becauseI
primarily hold an accounting role, the demands of which prevented specialisation in “a
programminglanguage”. .
I now realise what can be achieved with the language.It has the following obvious advan-
tages:
% Ithas a short developmenttime for even the most complex systems.
* Routines can be developed into small building blocksor functions which can beinterre-

lated and are easy to debug.
* Datais easily controlled within the workspace.
However,it does tend to have a few disadvantages:
* Itis so brief as to be curt.
* The characters are not obvious and cannot be read by anyone but programmers and

other deadraces.
% It requires a special keyboard andprinter.

A well built APL system can give great benefits to the user. However, in the real world,
systemsarerarelystatic, the continuing changes in companystructure,legal requirements
and commercial demandsnecessitate frequent changes. APL systemsare often noteasy to
change quickly, even for a skilled programmer, unless heis the author. APL allows each
person his ownstyle, whichpartially evolvesfrom his level of competence but also from his
approachto the problem.
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T havealso found that APLers adopta self-documentation approach to their systems, with
a line of text at the start of each function, thus avoiding tedious manuals but notsatisfying
auditors. Self-documentation benefits those familiar with the system butis probably
inadequate for a newcomer, and hence usually results in only authors changing their
systems. Because only the originator can make changes, Murphy’s Law says he is usually
not at hand when needed to make amendments,as his expertise is in use elsewhere. This
criticism is true, to someextent, ofother languages but despitetheir failings these are easier
to learn orare less hostile, because of their use of near English commands. Novices gain a
fillip from success and userslike to gain familiarity with their systems but APL does not
encourage them, Harassed users do not always have the timeto brief and control their
systems analyst, particularly late at night with an early morning deadline, and inevitably
thereis a desire to control youroperating tools.
If a company has made a heavy investment in a computer system it wants to gain the full
benefit from notonly its main workhorse applications, but also from ad hocanalytical tools
for business decision makingusually called the “what-if”. This need hasled to the growth of
the spreadsheet and PC market and a stampedefor freedom from programmers, butit
seems wasteful to have at least two computers, twoterminals, two printers, two languages,
etc, etc. The ideal solution to quote ICL wouldbeto have “one per desk” — one machine,
one language,at least within each culture. This is not a universal solution to chain everyone
to only one supplier, but it can be both expensive and confusing for a non-expert to have to
use two computers. Familiarity and dexterity helps speed up the decision-making,
particularly with a universal tool — but that tool needsto be both fiexible and easy to learn.
There oughtto be standardisation for the non-expert within a companyor department. The
guy at the sharp end probably doesn’t care whether heis using APL, Basic or whatever,
what he wantsis to get the job donein the mostefficient way, with the minimum offuss.
Thereis no doubt that APL has many advantagesover other languages but J believe you
experts are not developingit to its potential. There could be great satisfaction and one
should notalso forget financial reward, in developing the ultimate solution. Could you
develop the quantum leap from Lotus123et al. 1 know you are developing many bespoke
systems for major customers which form building blocks with other systems. I have also
seen interfaces with spreadsheets and heard suggestions about using the PC as a dumb
terminal, but is anyone developingfor one or two generationsout, and more importantlyis
it likely to expand outside the small world ofVECTOR?
Mydictionary defines vector as “any quantity requiring direction to be stated as well as
magnitude in order to define it properly”. Most people in the business community have
heard of Lotus, few will know of APL, Perhaps you in the APL community need more
magnitude and moredirection. If, as I believe, the product is a good one, you should be
able to go out andsellit in the right way with easy to use systems which are well marketed.
You are the prophets but have you beenleft in the wilderness?
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If I show myignorance of whatis available, then I am probably representative ofthe vast
majority ofyour potential customers, who have insufficient information about the powerof
APL. Don’t wait for the Big Bluesof this world to lead the way, expand outside the comfort
of the VECTORclique and develop moreuser-friendly, generalised products which can
help the novice build his own routines, which should enable “what-if” modelling and may
eventually interface with other bespoke systems. The development of cheap hardware has
created the mostreceptive audience you could ask for. The keyword system developed for
the QL was a good attempt to meet this demand, butit did not go far enough to simplify
access to the APL environment, but it did get reviewed outside the computerpress.
In writing this I] have attempted to be controversial and draw together the adverse
commentsofothers. If you are stimulated to respond please rememberyou should address
the silent majority.

 

APL People Ltd. 17Barton Street,
Avon,BAI tHaTel: 0228 62601

APPOINTMENTS
A placementservice solely for the APL community.

Use our extensive knowledge, contacts and experiencein the APL world.
We have vacancies NOW,both permanentand contract . and our

confidential advice on career movesis always freely jable.
CONSULTANCY

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

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

To discuss your requirements: — Call Valarie Lusmore on 0225-62601Ragistared employment agency cence SE6440
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A Sharper Focus on APL
by Syluia Camacho

Introduction
Thereis a faith and a hope, often expressed in the data processing andlay press,that it will
only be a short timebefore software is written which will let computers be instructed in
plain English, and that this will allow end users to interact directly with their machines.
This faith is mistaken andthis hope is misplaced. Thefaith is mistaken becauseit will be a
very long time before computersare ableto interpret plain English with anything like the
adequacyofachild offive and the hopeis misplaced because, even were computersto have
the linguistic ability of Dr. Johnson himself, plain English would be an inappropriate
languagein which to address them — atleast for commercial purposes.
Whatfollowsis an example of a normal commercial purpose, usedtoillustrate and justify
the above heresy and to put the case for more appropriate, immediately available and
cheaper software. It is argued that most software currently used is written in code whichis
long on bastard English and short on logical and mathematical notation. Thisis a reflection
of the simplistic approach adopted bythe first language writers who worked within the
constraints of tape and punched cards and minimal storage. Their world was “just one
damnthingafter another” and mostlanguages have movedeversincewith thetottering gait
imposedby their boundfeet. Hardware is now cheapthe bindings have gone.It is time we
learned to leap.
A taxing problem
Consider the following specification for the calculation of Head Office charges:

“Head Office Charge is a percentage of a Store’s annual turnover. The
percentage varies with the bands into which the turnoverfalls. For example,
the current bands and percentagesfor Groceryare:

From To  %
0 5000 5

5000 8000 2.5
8000 15000 ]
15000 30000 0.5
30000 - 0.1 ”

Thereis nothing unusualabout this requirement; accountants and analysts are expected to
make, or to provide programsto make, such calculations every day of the week. So whatis
there to say aboutthis specification and the waysit might be met?
Firstly it is ambiguous becauseit does not make clear which of two common methods of
using bands (or ranges) is meant. Think of the boxes that are so favoured for
questionnaires:
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Please Indicate age band:0-5 6-10 11-1819-25 26-35 36-4546-55 56-65 65+
It is quite clear that you musttick only onebox. If you are between 26 and 35, then you
cannotsimultaneously be between 19 and 25.
Next, however painful, think of incometax. Hereis the table:

1-16200 30%
16201-19200 40%
19201-24400 45%
24401-32300 50%
32301-40200 55%
40201+ 60%

Suppose your income is £16500; will you pay 40% onall of it? Fortunately not, or no one
wouldwillingly earn between £16200 and £18901 (take-home pay at 70%of£16200 equals
60% of £18901). Weall know thatthereal tax calculation is:

(3 x 16200) + (4 x (16500 ~ 16200))
i.e. that successiveslices ofincomeare chargedatdifferent rates. In other words more than
one ‘box’ maybeticked.

Head Office Charge,in this case, is meantto be treated like Income Tax — different rates on
successive slices of turnover — although, unlike Income Tax, it is regressive (the rate
reduces). An accountantwould have nodifficulty; common sense wouldtell him to use the
second method of calculation.
Programming common sense into computers is another matter entirely and to date
common sense languages cannot be bought. So, even if we were able to feed this
specification directly into the computer,its action would not be adequately determined.
So how mustwewrite the specification to ensurethatit is not misunderstood? How about:

“H.O.C.is the sum ofn(1)% ofthefirst £m(1) ofannual turnover, n(2)% ofthe
next £m(2) ofannualturnover, . . . and so on. The current values for Grocery
turnover are:m n5000 5

3000 2.5
7000 115000 0.5
rest 0.1 ”
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Doanyofus supposethatthis is sufficiently precise for a computer? Probably no oneofus
is that rash. From which I concludethatif, by some miracle, we had a 4th or 5th generation
language which could interpret plain English, we should find the plain (to a computer)
English very hard to write and painfulto read, becauseto be precise we should haveto write
English whichis far from plain. The English used in statute law is a good example ofwhat
happens whenpeopletry to makeit precise and unambiguous.
In any case, we cannotwait for miracles; the job requires that we choose somelanguagein
whichto instruct the computer to make the H.O.C.calculation. What choices do we have?
How much code must wewrite andare thefacilities offered by the language sufficient for
the job to be cheap to set up and easy to maintain (change)?
While a spread-sheet type of code (Lotus 1-2-3 or Wizard) will look different from a file
manipulation type (BASEII or FOCUS), wecan for any of them summarizethe job into
three steps:

1. find out which band this turnoverfalls into
2. sum the H.O.C.onall lower bands
3. add the amountdueon the remainder.

Asit is a small but instructive exercise, I suggest that those among myreaders who are
familiar with any computer language consider how to code the H.O.C. Ofcoursethereis no
right way to do it — there are many ways of skinning a cat — butit will be helpful as a
particular example of the general charcteristics of code whichare discussed below.
The spreadsheet approach
All computer languagesare able to do simple arithmetic. They can add, subtract, multiply,
divide, raise to a power and usually extract a square root. Therefore working out a
maximumlevy on each bandof turnoverwill present no problem andit will follow closely
the steps an accountant would take if using a manual! spread-sheet. Hewill tend to use
additional columnsin the spread-sheet to hold his intermediate workings, thus:

COLI COL2 COL3 COL4 COLS COL6
FROM TO % TO-FROM CHARGE

0 3000 5 5000 250 /
5000 8000 2.5 3000 75 /
8000 15000 I 7000 20
15000 30000 0.5 15000 -30000 - 0.1 - -

345
A program would probably not need COL4. The code for COLS would besimple:

COLS(ROWS 1 THRU 4) = (COLZ2-COLT) * COL3/100
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Butof course we do not necessarily wantall the values in COLS,as that will depend on the
turnoverwhichisa variable. The accountant working manually has no problem;each time
he re-works he knows whatthe turnoveris and chooses accordingly. Suppose the turnover
is 10000. He looks down COL2andsaysto himself “is 10000 greater than COL2” and
mentally ticks that row if the answeris yes (see COL6). Thenthefirst row ofCOL6 which
has no tick is the one whichwill hold the calculation for the remainderof the charge:

COLS ROWCCOLE first no tick) = (10000-8000) * 1/100
ice, 20. So the total charge is 250 + 7S + 20 = 345. The accountanthas used mentalticks to
choose the rows, but whatis the program equivalentof a tick?
Some packages may bereally clever. They mayallow the turnoverto betested against a
table of ranges without explicit coding. Then the programmerwill provide a remainder
calculation somethinglike:
COLS ROWCRANGE=TURNOVER) = (COL2 ROW(RANGE=TURNOVER)~COLf ROW(RANGE=TURNOVER))

* COL3 ROW(RANGESTURNOVER) /100
and the sum of the charge rows would be:

COLS ROWS=SUM COLS ROW(RANGE=1) TO ROW(RANGE=TURNOVER)
Less sophisticated software would requirea setoftestslike:

FOR ROWS 1:10 5TF COL2>TURNOVER COLS=(TURNOVER-COL1)#COL3/100 GOTO LABELOTHERWISE COL5=(COL2-COL1}#COL3/100NEXT ROWLABEL COL5S ROWS = SUN COLS ROWS 1 THRU 5
All programmerswill recognizethis old friend.It is the loop and can bea Jotlessfriendly
than the RANGEtype ofcode especially if it is part of a nest of loops which all too easily
turn into a nestof spaghetti.
So whycannot software have morefriendly featureslike the range test? In principle there is
no reason why not and mostlanguagesallow subroutinesto be called from public libraries
to perform frequently-needed calculations. In practice the reason is “where do we stop?”.
There will be as manyfriendly featuresas there are jobs to be done,andthe users are bound
to want a variation on the themethat noone has thoughtto provide.
Expert systemsare one wayto reduce this problem ~ they acknowledgethat the software
has been written for a special purpose and build in particular features, ignoring the general
cases. This is an admirable solution for areas wherethe job to be doneis well understood
and widespread. The two most successful examples are word-processing and conventional
spreadsheet accounting.
Suppose howeverthat yourjob is not run-of-the-mill. What then will be the language of
your choice?
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A mathematical approach
Thereader will have noticed that the pseudo-code usedfor illustration contains as many
arithmetical symbols as words. Also that the problem centres aroundthetests (ticks in
COL6), whichifthey are explicit lead to looping codethatis difficult to maintain. The code
is a clumsy mixture of English or near-English words and a few mathematical symbols,
someofwhich (* for multiply and/ for divide) are not the conventional ones that everybodylearntat school.
Clearly more English does not answerthe problem so how aboutusing more mathematics?
Commercialusers will respond that they do not need mathematics because“all we dois a bit
of simple arithmetic - working out a few percentages — thatsort ofthing”. Thisis true if we
attend only to what the program doesandnoattentionis paid to how it doesit.
Think ofthe onebit of mathematics we can probablyall remember: (Ed: the nameat least!)
Pythagoras’ Theorem. Somewhereat the beginningof that page in the textbook there will
be the phrase “for any right triangle . . .” For any particulartriangle,it is easy enough to
show by measuring that the square on the hypoteneuse equals the sum ofthe squares on the
other twosides, but Pythagorassaid it is true of any right triangle and thatis an altogether
different grandmother (maybe as powerful as a wolf?).
Programs resemble wolves in this respect — they should be able to digest any small girl
whateverthe colourof her hood. Thatis, they should provide consistent results whatever
the data input, after themselves checking that it is well-formed (that is valid, or girl-
shaped), Programsare only written because there are many occasions on which the same
algorithm is to be applied to different data. In the commercial world, one-off jobs are done
more cheaply by hand orwith a calculator; only horrendously difficult calculations would
warrantwriting a program to berun justonce.
Thereis a word to describe this type of computation ~ it is said to be ‘generalized’ — and the
equivalent mathematicaldisciplineis algebra. In the example above, turnoveris a variable,
the valuesin the table are constants, the result is the Head Office Charge and the program
is the formula relating them. Thedifference between the program and ordinary algebra is
that a mathematician does not have to describe how to choose the band into which the
turnover happensto fall because heis describing the relationship for the benefit ofanother
person and hecan assumethatthe right band will be chosen by “simple inspection”. The
programmer mustsubstitute an algebraof“ticks”or “true”/“false”for “simple inspection”.
Such analgebra was developedin thelast century by George Boole, butits implementation
in most languagesis crude.
Of course, a programming languagewill also need to manipulate text. It mustallow tests
like DIVISION='GROCERY’,but much more powerthanthisis desirable. Sorting is an
obvious example but there are manyothers. Given twolists ofnames,areall itemsin list A
also containedinlist B, and ifso where? Which elementsofA are not in B? Is every element
oflist A unique? Left/rightjustify theselists or centre them. Extract subsets and join them
...and soon.
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Assumethat we have a language which hasa full range of algebraic and Boolean functions
and text manipulation. What would the codelooklike that does the H.O.C.job, and what
advantages would it have? Hereis an example:

ReTURN HOC TABLE, BOO; ROW ; PROM; TO; PC
PROM TO PC++(1)TABLE
BOO+TPURNZTO © ROW+1++/B00
Bes {(BOOx(TO-FROM)*PC+100) , (TURN- FROM[ROW]) x PCTROW#100

The reduction in quantity of codeis small (this has 129 characters as against 136 for the
pseudo-code given previously) but look moreclosely at that code, especiallythefirst line
which reads ‘FOR ROWS 1 TO 5’. Suppose the numberofturnover bandsin the table
changes. Then the code must be changedto limit the loop to the numberof rowsin the
table. Now look at the new version. The numberofrows is nowhere mentioned.It does not
need to be mentioned because the codeis generalized — it will work with a table of anysize.
Hereatlast is the answerto the problem which data processing managers have spent years
looking for — how to avoid maintenancecosts and allow users to change the shapeoftheir
data.
To see the code at work, we canfirst look at the contents of the variable and the table of
constants:

TURN
1500

TABLE
a 5000 $

$000 8000 2.5
“g000 15000 1
15000 30006 0.5
30000 999999 O.1

andthen switch on traceto display the result calculated on each line:
TURN HOC TABLE

HOCcL 1)
HOCT2] (0 $00 1200 2000 3000}(500 1200 2000 3000 999999)(4 2,5 1.5 1 .5)
Hoct3a}i1ao00
° 3
HOCLHY 42

and run the code:
pBIGTABLE

100 3

TURN+1500
TURN HOC BIGTABLE

42
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and HOC (Head Office Charge), the result (pure chance, I swear) is 42 . . . the answer to the
ultimate question aboutLife, the Universe and Everything!
Theaction of the code traced wasas follows:
line 1: commentonly
line 2: split the table into its columns and call them FROM, TO, PC

line 3: create a Boolean variable by comparing the turnover, TURN, with column TO
(1500 is greater than 500 & 1200, but less than 2000, 3000 & 999999, so BOO
becomes1 1 0.0 0); the secondpartofline 3 calculates the numberofthe remainder
row by adding 1 to the sum of the Boolean variable, thus creating the variable
ROW.

line 4: uses these intermediate results to sum the remainder(thepart after the comma)
with the levy on all the rows multiplied by the Boolean which, naturally, reduces
those rows corresponding to the Boolean value 0 to zero, while those
corresponding to the Boolean value 1 are left unchanged. The Boolean is a mask
selecting only those rows wherethe answerto the question was “yes” — i.e. true or
ticked.

To demonstrate that thesize of the table is of no consequence, we can run the code with a
muchlarger table - BIGTABLEhas 100 rows.

TURNS+$50 1300 2000
ALLHOCSL1]
ALLHOCS(2] (0 500 1200 2000 3000){500 1200 2000 3000 999999)(4 2.5 1.5 1 .5)
ALLHOCST3]
100006
11000
11100

o 234
ALLHOCS[Y] 21.25 39 49.5

Someserious generalization.
HOCtakesa single turnovervalue and returns the Head Office Charge, but the program of
whichthisis a part will be making the samecalculation for many turnover values — perhaps
for each departmentin a store or over successive years for a discounted cash flow. Must we
write looping codeor can we doall calculations at the same time?
Hereis the codeto calculate the H.O.C. on any numberofturnovervalues. The codeisstill
4 lines long, butthereis a ratherless familiar notation:

means‘each’;
© = meanscreate a table ofBoolean values insteadofthe vector we had before;

© meanstreat whatfollows as a single object.
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ReTURNS ALLHOCS TABLE;BOO; ROWS; FROM ;TO; PC

 

FROM TO PC++DPABLE
BOO+TURWS* .2T0 O ROWS+1++/B00Re(+/4((e ((20-FROM)*PC+100))x ” 4B00))+ (PURWS-FROMLROWS])xPCLROWSI4100

To see how this works, here is the trace for only 3 turnovervalues, so that the size of the
Booleanarray stays small enough forus to view at a glance.(It has one row for each value in
TURNS.

TURNS+*S50 1300 2000
ALLHOCS(11ALLHOCSL2]ALLHOCSL3]100061
1

(0 500 1200 2000 3000){500 1200 2000 3000 999999)(4 2.5 1.5 1 .S}

1 oO
1 0

3
[ Ge

oo

oO
1

o 2
ALLHOCSL4

and hereare the three charges: 21.25 39 49.5
21,25 3949.5

However,to see the powerofthis generalization, we can usea large table ofturnoversfor 14
departmentsby 8 years:

TURNOVER
238704 298380 340153 367365 385734 405020 425271 446535
38972
25900
23178

9
10423

238807
39075,
26003
23281

738704
10526
38972
15846,

48715
32375,
28973

o
13029

298483
4518
32476
29076

298380
13132
48715
19808

55535,
36908
33029

Go
14853

340256
55638
37011
33132

340183
14956,
$5835,
22582

59978
39860
35671

0
16041

367468
60081
39963
35774

367365
16144
$5978
24387

62977
41853
37454

0
16843

388837
63080
4ig56
37857

388734
16946
62977
25606

661264394639327017685405123662294404939430395020177888612628887

4

u

69432
46143.
41294

o
18569
25374
69535
46246
41397
25271
18672
69432
28231

72904
48450
43358

Go
19498

446638
73007
48553
43461

BH6535,
19601
72904
29642

TURNOVER ALLHOCS TABLE
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1238.02 1536.4 1745.265 1881.925 1973.17 2069.6  2170.855 2277.175
239.36 288,075 322,175 344.39 359.385 375.13 391.66 409,02
174 206.375 229.04 243.8 253.765 264.23 275.215 286.75
160.39 189,365 209.645 222.855 231.77 241.135 280.97 261.29

o o o 9 90 0 0 9
96.615 109.645 118.765 124,705 128.715 132.925 137.345 141.99

1238-535 1536,915 1745,78 1881.84 1973.685 2070.115 2171.37 2277.69
239.875 288,59 922,69 344,905 359.9 375.645 392.175 409.535
174.515 206.89 229.555 244,315 254,28 264.745 275.73 287.265
160.905 189,88 210.16 223.37 232.285 241.65 251.485 261.805

3738.02 1536.4 1745.265 1991.325 1973.17 2069.6  2170.855 2277,175
97.13 110,16 419.28 125.22 429.23 133.54 137.86 142.505

239.36 288.075 322.175 326,39 359.385 375,13 391.66 409,02
123.73 143,55 187.405 166.435 172,53 178.935 185,655 192.71  
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Summary
The purposeof this paper has been twofold. First to persuadethe readerthatthe search for
a programming language which can accept plain English will be fruitless. Secondly to
demonstratethat the effect ofapplying a language with the combined powerofalgebra and
logic to a commercial problemis to create concise code whichwill tolerate major changesin
the formatof the data offered to it. This hasthe effect of accommodating change without
incurring additional programming costs.
Of course, an intellectual investment must be made in learning the concepts behind the
language, but while this will be true whatever software is chosen,there is anotherfactor to
be taken into account:

Mathematicsis notlikely to go outof fashion
whereas we have all seen VISICALCrise andfall in the space ofa few years, and the upstart
relational database challenge the hierarchical champion.
Whenever new fields in science and technology are opened up,there is a spate of not very
well co-ordinatedactivity as its potential is explored, but this is followed by a more sober
consolidation. The consolidation is almost always mediated by the development of
mathematical tools to fit the application of the new technology. For the sort of software
considered here, this toolis already available and certainly no moredifficult to use than the
code it replaces.
Asillustration, I attach code taken from the FOCUS User’s Manual. The purpose of the
codeis to allow FOCUSto call a subroutine which enablesit to translate a month number
into a month name(I becomes ‘JANUARY’, 2 ‘FEBRUARY’,etc.). Here is an example of
FOCUScode which usesit:

FOCUSUser’s Manual Userwritten subroutines
Example ofrunning MTHNAM
>>DEFINE>MONTH/T2 = RCOST/1000 ;DMONTHNAME/A9 = NTHNANCHONTH ,MONTHNANE) ;>END
>>TABLE FILE CAR
peRINt RCOST MONTH MONTHNANE
>

The manualsupplies a choice of codeto do this translation in ASSEMBLER, FORTRAN,
PL/I and COBOL(see Appendices 1 to 4), Hereis the equivalentin the language of my
choice:
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ReMTHNAME MPH30TO; NUM
A TRANSLATE MONTH NUMBER INTO MONTH NAME  

‘RO TQ ERRORS
Re(13 10 p'&RROR JANUARY FEBRUARY MARCH APRIL MAY JUNE
JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBER ')({MTH;)
ReCWNUM) «tt

MTHNAME 1
1 JANUARY

Butit would be muchbetterif the function could be generalized in such a way as to makeit
unnecessary to specify how many numbersthere are without needingto write a loop. With
alittle more ‘mathematical’ notation it can be done; the following function takesa list ofany
length.

ReHONTHNAMES MTHS;DI0
a TRANSLATE MONTH NUMBER INTO MONTH NAME
Oro
MTHS*1+4 (MTHS112)*MTHS
Re(13 14 pt ERROR 1 JANUARY 2 FEBRUARY 3 MARCH 4 APRIL

& MAY 6 JUNE 7 JULY 8 AUCUST 3 SEPTEMBER 10 OCTOBFR
11 NOVEMBER 12 DECEMBER ')(MTHS;}

ReC(14pR) .x/140R) pe
MONTHNAMES 1 24

1 SANUARY
2 FEBRUARY
4 APRIL

But whylimit the inputto lists? There is no reason whya truly general function should not
process a table(alist oflists). Let us follow Pythagoras and makethe leap —

“for any array of numbers...”
NUMBERS+10 4 p1i4
NUMBERS

1234
§ 6 7 8
g9 10 11 12
13°12 3
4 6 6 7
8 910 11
1213 1 2
34 5 6
7 a 910
41.1213 1

MONTHNAMES NUMBERS
1 JANUARY 2 FEBRUARY 3 MARCH 4 APRIL
5 MAY 6 JUVE 7 JULY 8 AUGUST
9 SEPTEMBER 10 OCTOBER 11 NOVEMBER 12 DECEMBER
ERROR 1 JANUARY 2 FEBRUARY 3 MARCH

4 APRIL § MAY 6 JUNE 7 duly
8 AUGUST 9 SEPTEMBER 10 OCTOBER 11 NOVEMBER

12 DECEMBER ERROR 1 JANUARY 2 FEBRUARY
3 MARCH 4 APRIL 5 MAY 6 JUNE
7 JULY 8 AUGUST 9 SEPTEMBER 10 OCTOBER
11 NOVEMBER 12 DECEMBER ERROR 1 JANUARY
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Appendix 1. ASSEMBLER User-written Subroutine MTHNAM (FOCUS User's Manual)
MTHNAM

POS

*
INVALID*
VALID

FPNUM
DZERO
MTH

START
sTM
BALR
USING
L
LD
LE
LPER
AW
AW
sTD
Lu
™
BNO
LCR
LR
c
BNP
¢
BNP
LA

DS
DS
bc
pc
pe
pe
be
be
pe
pe
be
pe
pC
pc
oc
bc
END

o14,12,12(13)12,0*,12
3,0(0,1)4,=D'0.0"6,0(0,3)4,64, =D'0,000001!4,DZERO4,FPNUM2, FPNUM+40(3),B'10000000'
POS2,2
3,23,=F'0!INVALID3,F'12!VALID

4,4(0,1)
0, (9,4) ,0(6)
14,12,12 (43)14
oD
D
X'4E000G000000000"
CL9'dunmyitem'
CL9 ' JANUARY *
CL9! FEBRUARY"
CL9 ‘MARCH!
CL9‘APRIL'
CL9'MAY'
CL9'JUNE!
CcLo'JULY!
ecLo ‘AUGUST’
CL9'SEPTEMBER'
CL9'OCTOBER'
CL9 'NOVEMBER'
CL9'DECEMBER'
CL9' **ERROR** !
MTHNAM
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save registers
load base registers

load addr of first arg inte R3
clear out FPR4 and FPR5
FP number in FPR6
abs value in FPR4add rounding constant
shift out fraction
move to memory
integer part in R2
check sign of original number
branch if positive
complementr if positive
copy month number into R3
is it zero or less?
yes, so invalid
is it greater than 12?
no, so valid
bad, set R3 to item 13
clear out R2
multiply by shift in table
get addr of item in R6get addr of second item in R4
move in text
recover regs
return
alignment
floating-point numbershift constant
month table
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Appendix 3, FORTRAN User-written Subroutine

Appendix 2. PL/1 User-written Subroutine MTENAME (FOCUS User's Manual)
MTHNAM:
DECLARE
DECLARE
DECLARE
DECLARE

PROC(MTH,MONTH) OPTIONS (COBOL) ;MTH DECIMAL FLOAT (16) 7MONTH CHARACTER (9) ;IMTH FIXED BIN (15,0) STATIC;MONTH-TABLE(13) CHARACTER (9) STATICINIT ('JANUARY',"FEBRUARY ',*MARCH',‘APRIL',MAY",
'JUNE',“JULY',‘AUGUST?,'SEPTEMBER',‘OCTOBER',"NOVEMBER","DECEMBER",(e*ERROR**) ¢IMTH = NTH + 0.000001;

IF IMTH < 1 | IMTH > 12 THEN
IMTH = 13 7

MONTH = MONTH_TABLE (INTH)
RETURN;
END MTHNAME;

MTHNAM (FOCUS User's Manual)

SUBROUTINE MTHNAM (MTH,MONTH}

IMTH=MTH+0.000001
DO 1 I=1,32 MONTH(I) =A (IMTH, T)RETURNEND 
IF (IMTH.LT.1.OR.IMTH.GT.12} IMTH=13
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REAL*8 MTHINTEGER*4 MONTH(3),A(12,3),IMTHDATA
+ AC 1,1)/*0ANU'/, AC 1,2)/'ARY '/, AC 1,3)/' '/,+ A( 2,1)/'FEBR'/, A{ 2,2)/'AUARY/, A( 1,3)/' '/,+ AC 3,1}/'MARC'/, AC 3,2)/'H '/, AC 13)/'  '/,
+ AC 4,1}/'APRI'/, AC 4,2)/'L '/, AC 1,3)/'  N/,+ A( 5,1}/'MAY '/, A( 5,2)/' Fe AC L3)/' T/,+ A( 6,1)/"JUNE'/, A( 6,2)/' 7, AC 1,3)/" tA,+ A( 7,1)/'JULY'/, A( 7,2)/' 7, AC 13)/' bY,+ A( 8,1)/'AUGU'/, A( 8,2)/'ST '/, AC 1,3)/" '/,+ A( 9,1)/'SEPT'/, A( 9,2)/'EMBE'/, A( 1,3)/'R '/,+ A(10,1)710CTO'7, A(10,2)/'BER '7, AC 1,3)/' ‘7,+ ACL, 1)/"NOVE'/, A(11,2)/'MBER'/, A(-1,3)/' "7,+ A(12,1)/'DECE'/, A(12,2)/'MBER'/, AC 1,3)/'  '/,+ AQ13,1)/'*8ER'/Z, A(13,2)/'ROR*'/, AC 1,3)/'* '7,
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Appendix 4, COBOL User-written Subroutine MTHNAM (FOCUS User's Manual)

ID DIVISION
PROGRAM~ID. MTHNAM.
ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
SOURCE-COMPUTER. IBM~370,
OBJECT=COMPUTER,. IBM-370.
DATA DIVISION.
WORKING-STORAGE SECTION.
o1 MONTH-TABLE.

05 FILLER PIC X(9) VALUE ‘JANUARY '
O05 FILLER PIC X(9) VALUE 'FEBRUARY
O05 FILLER PIC X(5) VALUE 'MARCH
05 FILLER PIC X(9) VALUE ‘APRIL '
05 FILLER PIC X(9) VALUE ‘MAY ‘
05 FILLER PIC X(9) VALUE ‘JUNE ''

'

   

OS FILLER PIC X(9) VALUE ‘JULY
O65 FILLER PIC X(9) VALUE ‘AUGUST
05 FILLER PIC X(9) VALUE ‘SEPTEMBER!
O05 FILLER PIC X(9) VALUE 'OCTOBER '.
O05 FILLER PIC X(9) VALUE 'NOVEMBER '.
O05 FILLER PIC X(9) VALUE 'DECEMBER '
O05 FILLER PIC X(9) VALUE '**ERROR**',

ol MLIST REDEFINES MONTH-TABLE.
05 MLINE OCCURS 13 TIMES INDEXED BY IX.

10 A PIC x(9).

  

ol INTH PIC S9(5) COMP.LINKAGE SECTION.01 MTH COMP-201 MONTH PIC x(9).PROCEDURE DIVISION USING MTH, MONTH.BEG=1.ADD 0.000001 TO MTH.MOVE MTH TO IMTH.IF IMTH<+1 OR>12SET IX TO +13ELSESET IX TO IMTH.MOVE A (IX) TO MONTH.GOBACK.
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Building on a solid past
1976

ISAM/AP for APLSV
VSAMIAP for APLSV

1977
AFMIAP® for APLSV

AFMIAP for VSPC/VSAPL
1978

AFM/AP for CMS/VSAPL
CALUAPfor APLSV

1979
CALL/AP for VSPC/VSAPL

1980
AFMIAP for TSO/VSAPL

1981
CALL/AP for CMS/VSAPL

Enhanced Format for VSAPL
Keyed Access Option

1982
Interactive Link Option
Mail Exchange Option

CALUAPfor TSO/VSAPL
1983

APLPRINT
Input Stack Processor

Output Stack Processor
1985

AFMIAP for CMS/APL2
AFM/AP for TSO/APL2

CALUAP for APL2
Enhanced Format for APL2

1986
APL2 Display Capture

Indexed File Option

G
 

When Interprocess got started ten years
ago, we had lot of ideas about APL.
As far back as APLSV, we believed that

APL users needed betterfile facilities. And
we began by providing shared access to
ISAM and VSAM.
Then came a componentfile system that

would run on any in-house IBM mainframe
APL system.

But our customers wanted more than
just componentfiles. They asked for—and
got—keyed access and an indexed, PCS-
style file structure.
Another thing they needed was a Quad-

FMT equivalent that wouldn’t change IBM
source code. We did it for VSAPL. And
it’s still there for APL2.

Recently APL2 added the ability to call
FORTRANor BAL from APL. That’s
something our customers have had since
1978,Interprocess also pioneered a concept:
That APL enhancements don’t have to
change the APL productitself. That you
can achieve results from the IBM interfaces
already present.

It’s a concept that gives our customers
unparalleled continuity from one APL
environment to the next. Something solid
to build on for the future.

Interprocess Systems
6065 Roswell Road, N.E., Suite 608, Atlanta, Georgia 30328 USA, (404) 257-1110  
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Steps to a better BASIC
by Anthony Camacho

In this issue’s extract from his series of articles introducing APL to BASIC users. Anthony
Camacho shows how APL provides powerfulselection processes. This article is reproduced with
kind permission ofDatalink magazine.

A Choice Method of Selection
Conditional operations without IF
In most microcomputerversions of BASIC,thelogical value ‘true’ is represented by a one
and‘false’ by zero. A few treat any non-zero valuefor ‘true’ and/orset true variablesto -1.
This allows someeleganttricks. Ifyou want an expression whichputs B into A ifx=y then
A=A*(X>Y)+B*(X=Y)
willfill the bill. Either the bracket X<>Y orthe bracket X=Y will be a one so either A*1+0
or 0+B*1 will go into A.
If your computer renders PRINT 1=1 as -1 then the expression you need is
A=-A*(X<>Y)+-B*(X=Y).
If what you wantto dois to incrementa counter untilit reaches, say 50, then the expression
is even neater:
C=C+(C<50)[or -(C<50) to suit]
The power ofthis kind ofselection is greatly developed in APL, partly becauseit uses
arrays of numbers of logical values and partly because it has some extra operators. In
particular among theseis the ‘compression’operator, displayed as an obliquestroke. If the
variable BOOLEis an array of ones and zeroes the same shape as an array VALUES
containing any kind ofitem,then the expression ‘BOOLE/VALUES’yields another array
with as manyitemsas there were ones in BOOLE.Theitemsare,ofcourse, the items from
VALUESthatcorresponded to the ones in BOOLE.
For example suppose you wish to removeall punctuation characters from a line (or page or
chapter) of text. In APL it is easy to construct an array ofones andzeroesthe same length as
the text with zeroes where the punctuation marks are andonesforal! the other characters.
This is done by using the membership operator which gives ones andzeroesasits result.
Theresult is the same shapeas the left argumentand has a one wheneverthe item in theleft
array occursin the right argument. Then compression ofthe original array gives the result
you want.
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PEXT+' DEMONSTRATION. HOW, MEMBERSHIP
t (a); AND 2COMPRESS! (/) CAN
REMOVE PUNCTUATION

TEXT € *.,25270""
oeoo0cgnv0d0ovv000G010000

e0
00

On
na

oo
oe

20
00

e0
00

co
co

co
ne

eo
re

eo
oc
o

eo
00

on
ao

e0
00

ec
on

o1
a
a
0eo

on

a* EXCHANGE 0 AND 1 WITH LOGICAL NOT
~)(TEXT € ', 4252 1°9) (TEX?DEMOWSTRATION HOW MEMBERSHIP (¢) ANDCOMPRESS (/) CAN REMOVE PUNCTUATION

A similar line will convert all lower case to upper case. First it converts the text to its
numeric form; then creates an array with ones where there are lower case characters (they
have codes from 97-122). This array is then multiplied by 32 and subtracted from the
numeric form ofthe text. (The lower case code for each letter is 32 more than the code for
the corresponding uppercaseletter). When the codesare converted back from numbersto
letters theyareall upper case.

a PHR CONTAINS A SENTENCE IN UPPER A
WD LOWER CASE
PHRHow ta the time for all goad men to

some to the atd of the SDP.

n GAVI CONVERTS CHARACTERS TO NUMBER
<5 AND NUMBERS TO CHARACTERS

QUYI(732x(8>96 )AN<123)+N*QAVI PHR
WOW IS THE TIME FOR ALL GOOD MEN TO

COME TO THE AID OF THE SDP.

You mayfeel this messing aboutwith textis trivial. The examples were chosen because text
arrays are naturally displayed horizontally and so the examples take less space than
numbers in columns would do. But similar expressions are used daily by APL users to
select, say, all the accounts whosecredit limit is exceeded orall the stock items whoserate
of turnis in the bottom quartile or even all the MPs who wereelected with the support of
less than a third oftheir electorate.
Andofcourse any action the program can take could easily be made to depend upon such
selections.
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers who already know
APL.It will contain items to interest people with differing degrees offluency in APL.

 

95



  

  

      

1.P. Sharp Associates provides implementations
of the APL languageforthe largest IBM mainframe
through to the IBM personal computer. In addition to
the proven benefits of SHARP APL, we offer transport-
ability of applications between machines.
Comesee us at APL86 or contact:

i 1.P. Sharp Assoclates Pty. Ltd.
1.P. Sharp Associates 8th Floor, Carlton CentreHeron House 55 Elizabeth Street
10 Dean Farrar Street Sydney, New South Wales, 2000

AustraliaLondon SW1H ODX Tel: (02) 232-6366
England 1,P. Sharp Associates (S) Pte. Ltd. . .P, Sharp As: 8.Tel: (01) 222-7033 SIA Bullding, No. 14-00  

    

   

   
  

77 Robinson Road
1.P. Sharp Associates Ltd. Singapore 0106
Suite 1900, Exchange Tower Republic of Singapore
2 First Canadian Place Tel: 2230211

. Toronto, Ontario M5X 1E3
Canada I.P. Sharp AssociatesInc.
Tel: (416) 364-5361 1200 First Federal Plaza

Rochester, New York, 14614
U.S.A.
Tel: (716) 546-7270

1)i". APL/XA

WORLD LEADERSIN APL SY.
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Technical Editorial
byJonathan Barman and Dave Ziemann

The objective of anyone creating a system is to make it work well and not spend too much
time programmingit. APLis butoneofthe tools that a programmercan use,andif other
languages or systems can do a specific job better and quicker than APLthereis no good
reason not to use them. Often a mixture ofAPL and other languages are used so that we can
havethe best of both worlds; sometimes the bulk of the processing can be handled by a
packageandthe twiddly bits dealt with in APL, and occasionally APLis just too slow fora
particular process, andso it has to be written in a compiled language.
A large amountofAPLis already mixed with other systems. The typical PC userdoesa bit
in APL, comes out to the DOS environment to run packages such as DBASE or
SYMPHONY,goes back into APL and does more work. Similarly, the IBM VSAPL user
running under TSOwill intersperse APL with ISPFsessions. The switching process can be
automated with BAT, CLIST or EXECfiles. Ifan extensive amountofworkis done before
switching to the next environmentthen this method workswell. If, however, theamount of
work doneoutside APL is small and the switching between systemsis frequent, then this
method works very slowly. TheAPLinterpreteris a large beast and loadingit takes time, so
nipping in and out ofAPL slows things down. Thealternative is to load APL andstaythere,
running other applications as and when required. This is the best method where small
programsneedto be run quite frequently. The problem hereis that every APLinterpreter
seems to have a completely different way of accessing the outside world and running
programs; someeasy, some quite tricky, and some impossible. The impossible is usually
deliberate, for example a timesharing bureauwill need to guarantee complete security and
if assembler programs could be run thesecurity might be compromised.It is normally easy
to run programsthatare designedto be called directly as independent units, butitis usually
much moredifficult to run programs that manipulate data in the workspace, as one needsto
know quite a lot about the internal structure ofthe interpreter.
APL2’s NameAssociation facility looksasifit will make calling programs mucheasier. The
quadNA system function is available in Release 2 of the product, and allows external
programsto be invokedasif they are locked APL functions.
For some time a shared variable processor has been available for VSAPL which does a
similar sort of job, but there does not seem to be anything comparablefor the other APL
interpreters.
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   IS AVAILABLE NOW FOR THE HIGH PERFORMANCE
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}+————AND FOR 22 OTHER UNIX* SYSTEMS! ——__

 

 

 
 

The IBM 6150/51 is anew family of high performance 32-bit multi-user micro
computers and workstations.It is based on reducedinstruction set (RISC)

technology and AIx**, IBM’s enhancedversion of UNIX System V; and is an excellent
basis for a Dyalog APL system.

Dyalog APL onthe IBM 6150/51is fast, especially with the floating-point accelerator,
and there is practically nolimit on the size of APL objects and workspaces.
The entire range of standard IBM screensandprinters for the 6150/51isfully

supported, as are most of the commonAPL/ASCII vdus.
AIlAIX facilities can be accessed from within a Dyalog APL function and results

maybe captured in an APLarray. Compiled subroutines written in C or Fortran can
easily be incorporatedinto applications, and interfaces between Dyalog APL and

several BM supported software packages such as SQL andthe Professional
Graphics Series are available.

Dyalog APL adheresto the draft!SO standard forAPLand includes many of the
features of APL2. Nested arrays, and corresponding extensionsto primitive functions
and operators, greatly simplify the processingoflists and non-rectangular data

structures. Dyalog APL contains a host of useful features including a session
manager,full-screen editor, and full-screen data manager.

The IBM 6150/51 with Dyalog APLis available direct from Dyadic.Prices, including
Dyalog APL,start from around £15,000.

  

             

  

 

          For furtherinformation, please contactPeterDonnellyDyadic SystemsLtd., Park House, The High Street, Alton,
Hampshire GU34 1EN,United Kingdom     

 

      Telephone:Alton (0420) 87024 (10 lines). Telex 858811
 

“unis waderark ofAT&T Ball. aboratones las regsteredrademark oftemauanalBusiness MacrunesCorporanonixiga traciemark of Inremnational Business Machines Corporation.  
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Technical Correspondence
From Dick Bowman
Sir:
Incorporated into a graphics packagethere’s the followinglittle snippet of code associatedwith curve-fitting:

COEFF+YHXe.#*0,1CURVEORDER

There are a few twiddly bits aroundit to ensure thatit doesn’t fall over too frequentlybecause the user hastotal control ofdata values Y and X andofthe orderofthefitted curve— in the worstcase the embedding functionrevertsto joining the points with

a

set ofstraightlines.
Curious as it may sound this had been working fine for some years in a VSAPL/VSPCenvironment and also in an APL*PLUS/PC incarnation; however implementation inAPL2/TSOresultedin a series ofphonecalls along the approximatelines of “ere, whyaremycurvesall jaggy?”. So with a sampleset of data to hand wetake a look at what goeson inthe three incarnations:

¥*37 36 39 38 41 39 43 38 43 35 42
XeL9G4s Il

Strangeas it may sound, our user wantedto fit a third-order curveto this,so let’s look at
YOX*.*0 123

76159617.48 92648.90706 ~46.47206775 0.007770014433 A VSAPL
"61569559.53 92648,8197 —46.47202385 7.77000708E 73 A APL*PLUS PC
DOMAIN ERROR A APL2

A fascinating finding; further investigation shows that there is a reasonable agreementbetween thethree cases for orders less than three, and when wego to higher orders bothVSAPL and APL*PLUS/PCrefuseatsix, agree with one another moderately wellat four,but diverge wildly atfive. Which gives us a potentially very interesting situation that withthe same data and the samecode within the functions, we can end up with three totallydifferent graphs depending on which system weuse to draw them.
Let’s cometo some conclusions:
a) Given sufficiently perverse data there’s something different about the dominoalgorithm in APL2;
b) Letting end-users choosethe orderofa fitted curveis a nice idea in theory andessentialsometimes, but quite often all they wantis for it to look nice and smooth 3
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c) Sometimesa little thought aboutalgorithmic subtlety can repayitself in avoidance of
nasty surprises.

Yourssincerely,
Dick Bowman,
C.E.G.B.,
85 Park Street,
London, SE].
(Editor: The draft ISO APL standardspecifies that the algorithm to be usedfor matrix-dividets
implementation-defined. Although no sensible implementer would use an algorithm other than
matrix division, it does allow implementers to use different variations of the general technique.
This means that different APLs can producedifferent results andyetstill conform to the standard.
An acceptable algorithm for matrix division can be found in “Domino — An APL Primitive
Function — Its Implementation and Applications”, from Quote-Quad Vol.3, No.4, February
1972.)
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Surely There Must Be A Better Way
by Dave Ziemann

This issue of VECTORincludes an article by Robert Pullman on apportioning data in
APL.You'll find it ater on in the technical section. Can anyonefind an alternative solution
to Robert’s <CROSS>function?
Hacker’s Corner(1)
by Adrian Smith
Following up on myattempton theintegrity of the TSO/APLSession Manager,I thought
it mightbe timeto explore the hacking potential ofthe workspace access processor (AP102
— authorized personnelonly). Hereis an alternative route to your TSO LogonId,for whichmany thanks to Andy Chadwick of our Technical Support Group:

ROTSOID SC FCT LMS; DATHSSBASE 5 OF F4XX 420
trJ aDIG GUT YOUR USER ID, HAVING CHAINED DOHK
t2] aTHREE LOTS OF CONTROL BLOCKS TG FIND IT.caz a
C4] Celo2 OSVE 2 5 p'CTLHSDATHS*
cs] ce 1 Gt 0 OSVE 2 5 p'CTLASDATHS’
C67 CTLHS€1,540,4
c72 BASE*DATHS
tel] CTLUS+!, (CBASE+180),4
ty} OFFeDATHS
CLO] CTLMASe1l, (OF F+264),4
C1110 OFFeDATMS
C12] CTLHS+1,0FF,8
CLS] XXe, R64 p256) TOATHS
Ci41 20’ ABCDEFGHI bbb GGaaIKLANOPQR Bb bakbaSTUVHXYZ*
TIS] 2C+2C, * aaaaaans 234567997"
C16] REZCCE pZEdL~L92+EKHLTXKITAXIv

Unfortunately, this operates only in DPEEK mode;real hackerdom begins with CPOKE,
asillustrated .
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Hacker’s Corner(2)
by Adrian Smith

Vol. 3 No. 1

Oneofthe few minorniggles with APL*PLUS/PCis the waythe keyboard reverts to the US
version when youshift out of APL mode. This moves a couple of keys round, and (more
importantly) leaves you without a £ sign.
Before you start poking aroundin the key definitions, you needa little function to show you
whatthe currentsettings are:

ReMODE SEE KEY 3TAB

C13) emDISPLAY CURRENT KEY DEFINITIONS
C2] aWNOTE THAT (MODES DEFAULTS TO ALL 6 DEFINITIONS.
C37 a
cay a(OzDNC 'HODE') /'HODECO £23 4 5"
csJ TABC2ZS6i0P EEK 198 197
{61 REDAYCL+OPEEK TAB+HODE*, +8xKEY-1)v

Thi o

STANDARD PC

NOS: feel?
Quis T5+e1?2
AS 1 294612
zx a 42401!

relevant key numbers(row byrow,left to right) are:
PC/AT

41, C146L27,43
154012
294012
43+016

To set the text keyboard to match the keytops (and get diamond back where you expect iton
the PC/AT) you should:

82 KBOSET OAVULI7S 49 178 69 49 1781

40 41 3 4 KBASET DAVE? 4740 36 51 52,
41 3 4 40 KBASET OAVI2 4p93 S51 52 40,
43 KBASET ‘£°00°

102

aSHOP DEFWNS ON ¢CINS)> KEY

65 127 35 157] aae PO
425 35 157 651

eee PCSAT  



 

VECTOR

cia
C22
t3]
t43
c51
C63
c7]
tei
tei
C1or
Crid
tr23
c1g1
Ci4d
e151
£167
ca7J

ReKEY KBSSET DEFWZMODE STAB

Vol. 3 No. 1

REPLACE CURRENT KEY DEFINITIONS WHITH TABLE SUPPLIED.
KEYS IS A VECTOR GF KEY NUMBERS.
CDEFND IS A MATRIX OF CHARS WHITH AS MANY COLS AS THERE

EACH ROW REDEFINESsARE ELEMENTS IN
1)
2)
4)
3)
6)

ACDS NOVEHRBER 1985

MODECO, o~1+1t pDEFH
TABC2561DPEEK 198 197

«KEY.
LOWER
UPPER
LOWER
UPPER

CASE
CASE
CASE
CASE

TEXT
TEXT
APL
APL

ALT-SHIFT APL

ReCTL+DAVeDEFHIDPOKE TAB+HODE*. +8XxKEY-1
Re KEYS REDEFIWED «20s yp MDEFH, £1

Ofcourse this opens up lots of interesting ideas. How about saving some Alt-shifts by
copying grade-up and grade-down onto shifted A and W? Maybe transposecould find
another home onshift-X? ] would certainly like to get the brackets and punctuation back
where they belong; on a PC whichis mainly used for Lotus and WP,thelast thing I wantis
stickers which ruin thefeel of the keyboard and confuse everyoneelse.
Whynot havea go. . find the layout which bestsuits your way ofworking, and then we can
all have a jolly good barney aboutit at APL-36!
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APL
ON THE PC

MetaTechnics 
We are experts in all aspects of APL from Main-
frames to Micros and offer a complete range of
services including consultancy, training, custom
software, software packages and hardware.
 

 
 

Software
APL*PLUS/PC V65...... £695
MetaPack.......cceeeees £495
Complete set of Utilities
MetaScreen........--. £245
AP 124 Emmulator for PC
STATGRAPHICS......... £995
Graphics Package
APL — IEEE488 Interface ....£245
Control Laboratory
Instruments from APL  

Hardware
TANDON PCA3OM....£2995
8Mhz 80286 AT Compatible
ALLOY 60MByte Tape...... £825
AMPERE APL LAPTOP.......P.
68000, LCD SCREEN LAPTOP
PORTABLE.
NEC V20 Chip Upgrade...... £12
Speeds APL on standard PC by up
to 20%

‘all prices ex VAT 
Metalechnics Systems Ltd
Unit 216, 62 Tritton Road,
London SE21 8DE, 01-670 7959

The Systems Builders
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Prize Competition
Get your directories updated

byJonathan Barman
Filing systemsuse directories to keep track ofwherethedata actually resides, and APL isno different — only it is supposed to be easier to manage.
Thefile system in question has a fixed record size which will accommodate APL objectsbelow a certain size limit. The programmerhas decided ona very simplefile structure. Thefirst record ofthefile containsthe directory,all other records contain data. In this case thedata consists of matrices with fixed width but a varying numberof rows. Being a tidymindedsort ofsoul, the programmerhas decided to use as muchofthe spacein each recordas possible, so that when new data is addedtothefile as many recordsas possiblearefilledup before new records are added.
Thedirectory has 3 columns: column is thefile record number, column 2 positive integerswhich identify the data matrix and column 3 containsthe numberofrowsin theAPL matrixcurrently held in the record. Thefirst row ofthe directory refersto itself and therefore hasa special meaning. It has a 1 in thefirst columnindicating record ] and a 0 in the secondcolumnbecause the directory is not a data item. The third column gives the maximumnumberofdata matrix rows that can be held in a record rather than the numberof rows inthe directory. For example:

DIR1 051113 100 2768 100 4227100 51110 200 4252 200 511
12 300 511

Thedata deletion program hasleft thingsin a bit of a mess. Recordsthatare available foruse have been removed entirely from thedirectory (e.g. records 3 to 6), and some recordswhich were full now have space(e.g. records 8,10,13). :
When new datais added the programmerwantsto fill up records wherethe data identifiersmatch,and use the lowest numberedrecordspossible for the new records. He has produceda matrix giving the number ofdata rows that have to be added; column 1 is the dataidentifier and column2 is the total numberofrows:

RECS100 218200 731300 134
The programmer wants a new directory which has an extra column showing how manyrows haveto be added to each record:
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DIR NEWDIRECTORY RECS
Q1 Oo 511

7 100 511 G
3 100 276 218
8 100 422 0
2 200 $11 9
0 200 425 86
3 200 0 511
4 200 0 134

12 300 511 oe
5 300 0 134

Hecan then updateevery record that does not have a zero in column 4, andat the end ofthe
process add columns3 and 4 togetherand putthe new directory backintothefirst record.
Can you write the NEWDIRECTORYfunction?
Answers received before 31 July 1986will be eligible for a share of the £50 prize.
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Introduction to Contributed Articles
by Dave Ziemann

Robert Pullman is President of the Rochester Group Inc., who operate out of Rochester,
New York. Robert kicks us off with his ideas on how to solve apportionment problemsin
APL — how to split a total figure over a number of weighted parts. He uses APL to
demonstrate informal proofs of his results as well as to provide us with some usefulutility
functionsin his article “Quick and Dirty Apportionment in APL”.
John Sullivan, a Senior Research Officer with National Westminster Bank in London,is
our next contributor. He’s taken a new look at an old problem — how to generate the
Fibonacci numbers — and found someinsights. His messageis “Do the analysis before you
write the program”. How weagree!
Paul Chapman is author of VIZ::APL, the 8-bit virtual APL interpreter, and an
independent consultant. Pau!’s heart-felt plea for naming conventions and documentation
standards for APL wasratherlongfora letter, so we’re includingit as a contributedarticle.
Although there are no APL symbols in Paul’s contributionit’s in the technical section of
VECTORbecause we feel that it should receive special attention from our technical
readership.
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Quick and Dirty Apportionment in APL
by Robert Pullman

The apportionment problemis to divide an integer n into m integerparts.
This problem occursin severaldifferentsorts ofbusiness applications — financial planning,sales plan allocations, and top-down budgeting to name a few. Apportionment mightonlyplay a smallrole in the overall system, butit is likely to be used extensivelyin the system,and must workcorrectly.
This paper presents “Quick and Dirty” APL functions for apportionment. The functionsare quick anddirty in that they providea plausible solution regardlessofthe application.

Example 1: Straight-line calendarization.
A full-year budgetof$nis to be evenly divided into 12 monthly amounts,
Solution:

VY PORTIONS*SUM STRAIGHTLINE PARTS;APPROXIMATIONS; ROUNDERS
Cij APPROXIHATIONS+*PARTSpLSUM# PARTS
{2] ROUNDERS+(SUM-+/APPROXIMATIONS )DEALBITS PARTS
{3] PORTIGNS*APPROXIMATIONS+ROUNDERS

Will it work? SUM and PARTSare assumedto be scalar integers, with PARTS>O.
Theclaim is that:
SUM = +/PORTIONS
Informal proof:
Bydefinition offloor:
(SUM#PARTS) = LSUM#PARTS

So multiplied by PARTS:
SUM 2 PARTS x LSUM+PARTS
Whichis equivalentto:
SUM 2 +/APPROXIMATIONS
So:
(SUM-4/APPROXIMATIONS)?PARTS
Will work and produce rounderssuchthat:
(+/ROUNDERS) = SUM-+/APPROXIMATIONS
So:
SUM = (+/ROUNDERS)++/APPROXIMATIONS
SUM = +/PORTIONS
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So, with all due apologies for abuses of notation and rigor, we have shown that
STRAIGHTLINE will work properly as long as its arguments suit our assumptions about
them.So,ofall the things that could go wrong with the developmentof a planning system,
wecouldat least be sure that STRAIGHTLINEwill not be among them.
Example 2: Top-downallocation
The company’s objectiveis to sell n units of a productatits five stores. It will allocate the
units accordingto respective percentage shares of 10 20 27 20 23.
Solution:

¥Y PORTIONS+SUM PERCENTAGE PROPORTIONS; APPROXIMATIONS; ROUNDERS
1] APPROXIMATIONS+L SUMxPROPORTIONS#+/ PROPORTIONS
C2] ROUNDERS+( SUM~+/APPROXIMATIONS ) DEALBITSpAPPROXIMATIONS
[3] PORTIONS+APPROXIMATIONS+ROUNDERSv
Will it work? SUM is again assumedto be a scalar integer, PROPORTIONSis
assumedto be a vector of numbers,real or integer, with:
024+/PROPORTIONS
Weagain claim that:
SUM=+/PORTIONS
Informalproof:If:
O¢+/PROPORTIONS
then by combination offractions:
L=+/PROPORTIONS++*/PROFORTIONS
So we can equivalently write SUM as:

sum x 1
SUM x +/PROPORTIONS#+/PROPORTIONS

+/ SUM x +/PROPORTIONS#+/PROPORTIONS

Bythedefinition offloor:
(+/ SUMxPROPORTIONS#+/PROPORTIONS) 2 +/ | SUMxPROPORTIONSS+/PROPORTIONSSUM 2 +/ APPROXIMATIONS
and the rest of the proof follows the same reasoning as Example1.

Thereis one condition, not uncommon, thatPERCENTAGEdoes not meet:
PORTIONS=0 wherever PROPORTIONS=0
This constraint can be taken careof by:

¥ PORTIONS+SUM NONZERO PROPORTIONS
C11 PORTIONS*(PROPORTIONS*0)\SUM PERCENTAGE( PROPORTIONS=O)/PROPORTIONSv
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Example3: Calendarization of a top-down allocation.
The companyhasallocated n units in two different ways:

1. A full-year allocation to 5 stores.
2, A monthly calendarization of the company’stotal plan.

It wouldlike to constructa 5 x 12 matrix containing the calendarized plan for eachstore.
The row totals of the matrix must be identical to the full-yearallocationto thestores, andthe columntotals of the matrix mustbe identical to the calendarization ofthe company’stotal plan.
Solution:

¥ MATRIX*ROWS CROSS COLUMNS; 1; BITS{1} BITS+Rows20[2] RowS+BITS/ROWS[3] MATRIX+((pROWS) ,pCOLUMNS)p0(4] I+1C5] LooP:+LOOPEND IF I=pROWS(6)  MATRIXE1;]+ROWSC L]NGNZERO COLUMNSC7] COLUMNS+COLUMNS-MATRIXLI;]Ca) I+Iel{9] +LooP£10] LOOPEND:MATRIX(1;2+COLUMNSCLI] MATREX+BITSAMATRIXv
Will it work? ROWS and COLUMNSare assumed to be vectors of non-negativeintegers, with:

0<+/ROWS(+/ROWS )=+/COLUKNS
and weclaim that:
ROWS=+/MATRIX
COLUMNS=+/MATRIX

Informalproof:
The only thing that could go wrong is that someiteration ofline 7 leaves someelement of COLUMNSnegative. At each iteration ofline6 since:
ROWSL (pROWS) J>0

wehave the special case of:
ROWSEI] < +/COLUMNSSUM < +/PROPORTIONS
and so:
CPROPORTIONS[ J]#SUM) > PROPORTIONS(J]#+/PROPORTIONSAPROXIMATIONS[ J] < PROPORTIONS[ J]

PORTIONS <¢ PROPORTIONS[ J}
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sono element ofPORTIONSisgreaterthanits respective PROPORTION,and so:
0 A.S COLUMNS-MATRIXL1;]

Examplesofuse follow:
1000 STRAIGHTLINE 1283 84 83 83 83 84 B4 83 83 84 83 83“50 STRAIGHTLINE 3

“16 “17 747
1000 PERCENTAGE 10 15 13

264 394 342
"125 PERCENTAGE 10 15 13

733 750 "42
Vel0000 PERCENTAGE i0 15 13 11
v

2040 3061 2654 2245
Wel000G PERCENTAGE 10 10 10 12 12 13 35 16 17 87 17 20
¥

592 591 591 710 711 770 888 947 1006 1006 1005 1183
Z+¥ CROSS W
Zz120 121 120 144 145 157 182 193 205 205 206 242

18] 180 181 218 218 235 271 290 309 309 308 361
158 157 157 189 188 204 235 252 267 267 265 315
133 133 133 159 160 174 200 212 225 225 226 265

+1t2040 3061 2654 2245Vet/Z1 Wet/Z1 Ww CROSS ¥
121 182 157 132
121 180 157 133
120 18) 157 133
144 218 188 160
146 218 188 159
158 236 204 172
181 272 235 200
193 289 252 213
205 308 268 225
205 307 267 227
205 308 266 226
241 362 315 265
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Fast Fibbing
by John Sullivan

I was most amused to read the outrageous leg-pull ‘Steps towards a better APL’ in
VECTORVol.2 No.2. Notall of it is humorous, however, as there is an important point
hidden behind all of the coding, and I feel it is a point that ought to be brought to
everybody’s attention, especially the amateur programmers who useBasic.
The problem behindthe program on pp 92-3is simply stated: Write a program to print the
first n termsof the Fibonacciseries.
So off we go to the terminal and without more ado we write somethinglike this:

v R*FIBL WNC1] RelaC2J +(N>pRer.+/72+R)/OLe
v

(which works OK unless N <3 in which case you getthefirst three terms which is not what
you asked for).
Bur, anditis a big but, we can do better than that. You will notice the branch arrow and the
reference to LC, which announcesto everybody in 120-point type that ‘MY PROGRAM
CONTAINS A LOOP’! This can be eliminated by a different approach i.e. that of
analysing the problem.
The Fibonacciseries is an example of the recurrencerelation:

Uses = Uy FUL
with theinitial conditions u, = 1, u, = 1. To solve the recurrence relation we solve theauxiliary equation x = x + 1, or x’-x-1 = 0, which has roots /4(1 + V5), so the general
solution is:-nan (4M « 3 (IX)
and A and are foundfrom theinitial conditions to be Ws and -Wrespectively. Thus the
formula for the nth term in the Fibonacciseriesis:woe (SS ~ (4)

or in APL:
ReCER)xCCSxT+R JAN) - (.5xE-RO5S*.5) ON
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You may well ask how we geta series of integers from a formula usinganirrational number
(V5). That’s easy ~ all the V5’s cancel out leaving only integer values: try it for yourself
with a few simple values, say n = 2 or 3 and expand (1 +5)" by the binomial theorem. Don’t
use your calculator or you will hit APL’s problem:soonerorlater you will end up with a
non-integer ending in .999 ... or 000... , which is caused by the way computers store
decimal numbersin binary storage. This problem is easily overcome:the theory says that
these numbers should be integers so we force them to be so by coding

ReL.5 + C#R)XC(5x14R)¥N) - (.5e1D-RO5* 5) aN
Now wecan write our Fibonacci function Mark2:

¥ R+FIB2 W01) ’ ReLO.54C4R)x((0.5x14R) #N)~(O.5x1-R4590.5) aNein

Look! — Noloops!
J executed eachfunction a hundred times on an IBM 3084 running APL2release 1.0 under
MVS/XA andthefollowing average timings were recorded.

N = 7 10
FIB1 23.5 milliseconds 1.6 milliseconds
FIB2 2.6 milliseconds 0.8 milliseconds

The amazing result from this is that the application of a little mathematical theory has
speeded upthe execution ofthis trivial function by a factor of as much as 9. So the hidden
pointreferred to in myfirst paragraphis, ifyou haven’t guessedit already,

Alwaysdo the systemsanalysis before you write the program.

Editor: The speed ofJohn’s excellent algorithm depends a lot on the APL interpreter used, The
average timingsforn = 75 and n = 10 running underAPL*PLUSPCrelease $.0 on an Olivetti
M21 were 0.85 and 0.08 secondsfor FIB1 and a surprising 3.32 and 0.20 secondsfor FIB2. A
floating point co-processor wasnotused.
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A Plea for Naming Conventions
and

Documentation Standards for APL
by Paul Chapman

APLenjoysthe privilege, both in Britain and internationally, of being the focal point of a
community of advocates, academics and acolytes. Most ofthe membersofthe British APL
Association derive someorall oftheir professional income from thedisciplines ofAPL, and
weare all aware that the BAA provides, in part, an umbrella for political activities to
promote understanding and use ofthe language.
Romilly Cocking, of Cocking and Drury Limited, made a short impromptu speech during
the presentation of an APL micro at the November 1985 meeting of the BAA, and
particularly addressed a major problem facing the British APL communityat present. Ina
plea to encouragethe availability ofAPL to schools andcolleges, he pointed outthat the use
ofAPL cannot grow unless the number of capable APL programmers growsalso to match
the demand. Hefelt that APL programmers could easily price themselves out of the
market.
A great deal ofcommercial APL programmingin this country is performed by contractors,
working either through agenciesor specialist software houses. In fact, there seemsto be a
current trend among companies that employfull-time APL staff to reduce or eliminate
thesesectionsoftheir data processing departments.
APL and DParetraditional enemies. Thisis partly because ofthe way APL has grown over
its twenty-nine year history. The adoption of APL has been a programmer-driven rather
than management-driven phenomenon. APL programmerstendto be undisciplined, and
this seems to be a function of the languageitself rather than ofthe sort of people that are
drawn to APLin thefirst place. DP departmentsdo notlike undisciplined programmers,
particularly when the unfair advantagesofthe language they use leads them to behavelike
smartasses as well.
Why does APL lead to undisciplined programming? Its remarkable easeofuse leads to two
problems. Firstly , it is possible for an APL programmerto begin work on a system before
a single page of specification has been produced. The interpretive environment of
restartability provided by the active workspace, the ease of language extension, the
function-base design, component file systems, and adaptability to new requirements,
enable the programmerto design the system as he goes along,altering the overall approach
and introducing newideasas fast as the requirements change and develop. Secondly, itis
possible to design an entire system without a commentbeing written,or a listing being
printed. Every oneofthe advantagesofthe languagelisted above becomes a disadvantage in
this respect.
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Provided that development of a computer system is continuous, and the programmer or
team remainsconstant, the problemsare notserious. But the high turnover andrelatively
weakloyalties of all programmersare well-known, and APL programmerssuffer more from
these shortcomings becauseofthe lackofstability ofAPL within DP andthelargerelative
number of contractors. It is therefore especially important that APL systems are
maintainable.
Thedraft international standard has been hailed, asall standardsare, as a great advance in
stabilising APL itself, and thus hopefully improving its image as an acceptable
implementation language among DP deparuments. By contrast with COBOL however,
which became popular primarily because of demandsfor a (to a certain extent) self-
documenting and maintainable language system, and many other languageslike PL/I,
PASCAL, FOCUS,etc, APL code can be very obscure. The answerto this criticism has
been that APL can beused in a highly structured manner, and that code can beasclear as
a bell.
In practice,it hardly ever is, and this seems to meto be very sad.
In compiled languages, routines can be grouped to emphasise functional interdependence,
and can be ordered to indicate structure and flow of control. Declarations can also be
groupedto showstructure, andtheir mere presencecangive a deep insightinto the purpose
ofthe block in which they appear. Even the naiveuseoftheletters I to N to indicate integers
in FORTRAN,ortheuse of $ in BASICto indicate strings, gives a certain clarity. And the
presenceofthe underline characterfor use in names makesidentification of their purpose a
little clearer.
APLhasnoneofthese features. The only apparent ordering of objects in a workspace is
alphabetic, except local declarations in function headers, wherevirtually no use is made of
order. With the obsolescence of groups, which in any case weredifficult to maintain and
used almost exclusively for )COPY, and hardly ever for the organised production of
listings, there remain only artificial meansofgrouping objects.
Someattempts to correct the course of development of APL to include grouping and
ordering ofobjects have been publishedin the various proceedings from past international
APLconferences, but language developmenthasa high inertia, and recent developments
amongthe big gunsofthe APL world have shownthat perhapsit is better to leave well alone
than to try and putin every good, new idea that comes along.
Soit is left to us, the programmers,to develop standardsofour own.I hopethat,like me,
most programmers have someself-imposed standards, including naming conventionsfor
functional groups,labels, function arguments andparticularly globalarrays, and also some
commenting standards,like at least one line of general description per function, plus a
description of the domain of each of the arguments and the result (and global used or
affected).
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The problemis that, even where such conventionsare used,there is verylittle agreement.
Thedelta particularly is used in as many ways as there are programmers.(Mypersonal con-
ventionis to useit to start the namesofglobal functions and arrays neededonly for develop-
mentof the workspaces, e.g. screen editors, but not in the production version.) In fact the
only popular standard I know is the useofthefirst componentofafile to contain a descrip-
tion, and thisis often forgotten, over-brief, or monthsout ofdate.

Ina field where many programmersspenda great dealof timetrying to find out what the
previous developers were upto,it seemsvital to our owninterests, andto ourcredibility as
a group to our employers, to develop some standards. And because, as a group, weare very
much united and organised, it seems that we should have an advantage overothers. A
language standard is barely half the answer to the establishment of APL as a competitor
with other languages. We need a voluntary, and perhaps ultimately formal, national or
international standard of conventionstruly to exploit the claimed maintainability ofAPL
systems.
J would not begin to promote such a standardin detail. Jthas taken many yearsofdifferent
jobs, in different environmentson different hardware with different teams, even to begin to
get togethera set ofrules which I am happy with myself, It would be chauvinistic for any of
us to attempt to force our own pet ideas down each others’ throats. I should think every
APLerin the world hasa useful and usable idea to contribute, and we mustall listen more
than wetalk.
This task is several orders of magnitude harder than the language standard was, since
thanks to Iverson and IBM in theearly days (and no thanksto them now),thereis very Little
disputable content of the language itself. By contrast, there are as many different
documentation conventionsas there are APL programmers whouse them, and even those
programmers are lazy. We can only begin by thinking how we each develop code, use
comments and names,andthentry to formalise that. Then throw the hundreds ofideas into
a hat and pull out something which everyonewill (reluctantly) accept.
I have heard that British Telecom engineers can always recognise when a phone has been
tampered with, because they have their own special way of twisting wires and fastening
screws. Perhapsin a few years APL programmerstoowill be able to examine a workspace
and spotthe difference between professional work and amateur meddling.
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The Use of [JWIN in APL*PLUSPC Release 5
by David Piper

Abstract
Oneofthe problemsof using APL*PLUSPCin the past has beentherelative difficulty of
accessing the screen via some form of “full-screen” mode. Release 5.0 includes two new
system functions which enable this form of application to be created much moreeasily —
LEWIN andits associated function JWKEY.
Using these functions, an easy to use, full-screen interface can be constructed withoutthe
need to resort to packages such as Toolkit I or Power Tools. A full screen interface which
closely emulatesthe full-screen interface supplied by IBM in the FSC12x workspaces can
also be implemented very easily. This will allow systems implemented on VS APLto be
transported to the PC much moreeasily.
Introducing JWIN
The GWIN system function emulates the facilities provided by the SFOR, SCUR and
SREAfunctions in the FSC12X workspaces supplied by IBM for fullscreen processing in
VS APL. Thatis, it establishes the fields on the screen, positions the cursorin a specific
field and then waits for data to be typed andan interrupt made (ENTERor PF-Key).
Theonly remaining functionsto be implementedare those which write and read data to and
from fields on the screen —- SWRI and <SGET>. These can be emulated using the]WPUT
and (]WGETfunctions implementedin earlier releases of APL*PLUSPC.
The Format Array.
The screen layoutis defined in terms of the “format array”, which is passed asthe right
argumentto the WIN function. The formatarray is similar to that used in mainframe
applications, but somedifferences are apparent.
COLUMN Description
[1 2] Field start position, row and column. Thetop rightofthe screenis position

0,0 on the PC, but position 1,] on the mainframe.
[3 4] Field width and depth in rows and columns. Identical to mainframe

implementation.

[5] Field type — 0=Protected (mf=2)
1=Alphameric (mf=0)
2=Numeric (mf=1)

Additionalfield types can be user defined, to only acceptspecific characters
from the keyboard,e.g. to set up a field which will only accept the Y or N
keys.
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[6] Special feature code: 1=Autoskip whenfield is full (ASFEND under
GDDM). Other features are available, such as automatic numeric
validationetc.

(7 8] Attributes to be used with/without the cursor. The PCattribute combines
colour, intensity and extendedattributes in onevalue. It is therefore more
difficult to manipulate than the separate values used on the mainframe.
Additionally different attribute values are required for colour or
monochromescreens.

Since the attributes on the PC are moredifficult to handle than on the mainframe,andit is
desirable to be able to convert from a mainframe type format to a PC format, a function
<fCNVT>has been written to perform the conversion. This function takes a mainframe
format array asits right argument and returns a PC format array which will emulate the
mainframefunctionality as closely as possible. The function is capable of handlingall the
GDDMextendedattributes (colour, reverse video etc).
The <fCNVT>function can also take advantage of columnseven of the PC formatarray.If
a left argumentis supplied,it is assumedto be anarrayofattributes to be adopted when the
cursorentersthefield. The columns mustbe supplied in the sameorderas in the mainframe
format array (intensity, colour, extended attribute). The ability to change attributes
depending on the presenceor otherwiseofthe cursor makesit very easy to implement J -2-3
or Symphony type menus.Theattribute in column 8 (without cursor) displays the field
normally, that in column7 putsit into reverse video whenthe cursor enters thefield.
Positioning the Cursor
Theposition ofthe cursoris initialised by the left argument of JWIN. This argumentis a
numeric vector ofup to 4 elements,thefirst three define the current cursorposition in terms
of a field number, and the row and columnwithin thatfield. The field numberis the row
index ofthe desired field in the formatarray, and is therefore [IO dependent.

The fourth elementis a time-out factor — if no keys are pressed before the time-outis
exceeded, controlwill be returned to the application.If the time-outis omitted,an infinite
value is assumed.
Detecting an interrupt
Once [WIN hasbeen called, control is normally only returnedto the user’s application
when a key defined for that purpose is pressed. By default, the ESCAPE and CTRL-
ENTERkeysare defined. The meaningofkeys on the keyboard can be changed by using
the JWKEYfunction (described over page).
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The result ofWIN includesthe following information:
ELEMENT Description
01] Reasonfor exiting WIN,normallyzeroif a valid exit key is used.
[2] Numeric value of the key causing the exit.
B} Numberoffield containing the cursor(in origin-zero).
[45] Row andcolumnin field of cursor position (origin 0).
(6...] Boolean elements indicating if the equivalentfield in the right argument

was modified or not.
If the special features (such as numeric validation) are specified in column6 of the format
array, then other reason codes maybesetin the first elementof the return vector.
Emulating Mainframe Screen Processing
Oneof the major features of screen processing via GDDMisthatall 1/O to the screen is
buffered by GDDM until a request to update the screen is received (ASREAD or
FSFRCE). Since, on the PC, no shared variables are involved, I/O must either occur
immediately, or must be buffered by being stored in an APL variable. The second approach
allows the panel to be placed on the screen using just one call to ]WPUT, which is very
quick and efficient.
Similarly, by establishing attributes on the physical screen aslate as possible, multiple uses
of[WINcan be avoided. This is achieved by storing the requested format array ina global
variable. Any changesto attributes can be effected simply by changing the relevant element
of the global formatarray.
This process is made even easierif the format array is kept in mainframeformat untilit is
output to the screen. The <SINT> function listed below gives an example of this. The
format array is only processed through the <fCNVT> function immediately before use by
QWIN.
Reading the Screen
When a screen read is requested, two calls to WIN are required. Thefirst is made to
establish attributesforalt fields on the screen. This call cannot be used for the actual screen
read, since the cursor can be movedto anyfield on the screen, even to protected fields. To
avoid a delay while the attributes are established, a zero time-outis requested. After this,
[WPUTis used to write the text of the panelimageto the screen.
The second call to WINis then made, this time only INPUTfields are passed in the
argument. Since only thesefields are defined, the cursor cannot be movedto any protected
part of the screen. Once control is returned to the application, the updated panel is
retrieved using ]WGET.
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In orderto retrieve the datain the inputfields, the informationis read from the global panel
imagevariable. Thisis illustrated by the <SGET> functionlisted below.
Using Function Keys

[WIN cannotdetect the keyboard codes associated with the PF keys. In orderto allow the
PF keys to be detected, an alternative key code must beassigned using (JPFKEY. This
alternative key codeis then detected byWIN andcanbeinterpreted by the application as
a PFkey. Thebest key codesto use appear to be 480-510.
In orderto detect these keys, JWKEY mustbe used in order to changetheinterpretation of
the key. JWKEYallowsthe interpretation ofany key on the keyboard to be changed,either
to an alternative character or someother special meaning such as TAB. The<initialise>
function listed below sets up some required global variables and changes the codes
associated with the function keys. These new codesare then reinterpreted by DWKEYto
mean “return control to the application”. In addition the CAPS-LOCKkeyis given the
same meaning, since CAPS-LOCKis in a similar position to ENTER on the IBM 327X
keyboard.
Conclusions
The presence of[WIN in APL*PLUSPCrelease 5.0 makes the implementationoffull-
screen processing on the PC very simple. Thisstyle of processing can be madeasclose to
the mainframestyle as is desired, even to the extentof redefining the keyboard.
Theformat conversion function, in conjunction with

a

suitableset of cover functions on the
PC, meansthat systems can be transferred directly from mainframe implementations of
APLto the PC with very little conversion work being involved,
The ambivalent implementationofthe format conversion functionalso allowsfull use to be
madeof the PC’s extended features, such as changing field characteristics as the cursor
enters thefield.

VY OF*AA FCNVT FFSAT; BO{1] a Convert Mainframe format to PC format array{2] a FF - Numeric array MF style format array
(3] a AA - Numeric array Alternate attributes with cursor
(4] a OF - Numeric array Equivalent PC stype format array{5] A Make sure input array has 10 columns
[6] FF«((1+pFF),10)4FF(7] a If AA not specified, default is FF[;6 7 9]
C38] +(2sflyc 'aa')/dy
C9] aaeFFL; 6 7 9)C10] a If AA has missing columns. replace from FF
CAL] dytAAtAa, ((1tpAA),( 1tpAa)-3)tFFL; 6 7 93
(12] a Adjust start position to origin zero.Ci3}) or+(rF(; 1 2]-1), 0 “5 + 0 2 FF
(14] a Add in ‘feature’ colC15] oF+oF,~FFI;10]
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Ci6] a Change field type value.C17] oF(;5]+ 1 2 0 (3L1+FFE35]](183 a Check for colour/mono screen(C19) +(3=Q¢ertl[73)/coC20] a Add in hi-lighting/intensity options[21] or+or,(amono AaC; 1 3]),AmMONO FF[; 6 9]C22] +0
[23] a Add in hi-lighting/colour/intensity options[24] co:0F+0F,(SCOLOUR FF(;5],AA),ACOLOUR FFL: 5 6 7 93v

¥ FN SINT IN;AT;AV;50[1] a Set intensity of fieldsC2] a IN - Numeric vector Intensities to be set(3] a FN - Char/num vector Field names/numbers
C4] a Convert to field numbers(5] FN+FIELDS FNC6] a Reassign intensities.C7] formatFN36]+(pFN)+INv

VY DAtSGET FL;CO;CL;RW
[1] a Get data in screen fields <FL>(2] a FL - Num/Char array fields to be read(names or numbers)(3] a DA - Character array data entered in fieldsC4] DA+'t{5] a Convert to field numbersCéJ +(O=pFL+FIELDS FL)/0
(7) coer
C8] # Calculate RoW and CoLumn indexesC9] 1O:RW+("1+format(FL(CO];1])+1format{(FL{Co];3][10} cLe("l+format(FL(C0};2J)+tformat[FL(Co];4]Cil] a Retrieve text£12] pa+pa OTCNL,.screen(RW; CLI]
[13] +((pFL)2C0+C0+1)/10
(14] a Convert to array[15] DA+QTCNL bOX 14DAv

VY initialise;CO;RC
Cl] a Initialise globals and keyboardC2] a Set up status line window.C3] Rc+ 100 0 OWIN feNvT 1 9p 25118021002
C4] #8 Output processing message.(5]  sTATUS 'PROCESSING'(6] a Initialise <alarm>.C7] +(22ONc talarm')/cpC8] alarme0[9] a Turn APL keyboard off.[10] cp:OKEYW+1Cll] a Initialise pf keys to return codes 480-510.C12] cks+Ca/ 1=OWKEY 428,4794130)/0
(13) co+lC14] 16:(479+CO)OPFKEY Co
C15} +(302C0+C0+1)/10(167 a CAPS LOCK and PF Keys return to application.C17] RC+7] QWKEY 428,47 94130v
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APLTrivia: The functions they couldn’t print
by Mark Bassett

Following your call for more trivial APL functions (so much moreinteresting than the
useful sort) here are a pair ofself reproducing functions; one reproduces its OCR form, the
otherits OVR.

Vv r+CRSELFREPC1} r+ 2 89 p(38G1274r) LGOAVID10+2p39] ,retere 2 89 p(38G127tr) 1G0AVED10+2p39}.r+r+CRSELFREP*v

Vv r+VRSELFREPCi] re7¢Orcnt Dav(Oro+ 32 32 32 32 236), 0TcnL,(“17¢07TcNL.r) 1dOav(O10+2p39)ereC1J] r+7¢0TeNL,UAV(O10+ 32 32 32 32 236),07CNL,( 17¢0TCNL sr),160AV(010+ 2039) .r¢ Y r+VRSELFREP!y

Both these functionsuse the sametrick,first formulated by the logician E.Quine. If we
have a function QUINEwith the property that QUINEx is x’x’, then wecancreatea self-
reproducing expression by writing QUINE‘QUINE’.

¥ r+QUINE x[Ci] rx, 1¢0AVCO10+2p39),xv
( DAV{OL0439] is the character ' )

Try evaluating the expression:

QUINE‘Applying QUINEto the following vectorcreates a false statement’.
Doyou believe whatit says or not?

Although this may seem a rather fanciful function it is not withoutits serious side;it has
profound applications in both logic and computer science. Godelrelied upona version ofit
to prove the incompletenessof formal mathematics, and see howitfits into the following
rather curiousresult.
LOOPYis a function of one argument, x, that returns ] if executing x would cause an
infinite loop, and 0 otherwise.

Vo r*LOOPY xC1] aC2] a (left as an exercise for the astute reader)[3] a
v
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Obviously LOOPYcan’t actually executex itself, becauseif it did go into an infinite loop
there would be no wayit could return a result to say so; instead it must perform a clever
syntactic analysis, coupled with the execution ofcarefully selected bits ofcode (looking for
lines that perform an unconditional branch to themselves would probably be a good place to
start).
But now considerthe following function, namedafter its discoverer, Alan Turing:

Vo r+TURING x
C1} +€{r*LOOPY QUINE x}p0[2} Lied

v

Whatis the value of TURING’TURING’? In particular, doesit go into an infinite loop or
not?
The only solution to the above dilemmais to conclude that the function LOOPY is
impossible,it just can’t be written to behave as described. Butifthere’s no algorithm we can
express in APLthatwill leta computertell ifa function goesinto an infinite loop or not, how
can we, as mere humans,do it? Presumably we can’t, which makes debugging programs a
rather fraughtexercise. By building on Turing’s worklogicians were able to show that for
every function specification we can realise in APL (or any other language), there are
literally infinitely many we can’t — which makeswriting programs sound like an even more
futile activity than debugging them.
All this is beginning to sound dangerously non-trivial, so ] shall move on from functions
that can’t be written to functionsthat never should have been. Thoseofyou with access to
STSC APL*PLUS/PC (J haven’t tried this on other systems) mightliketo try the following
little function, coyly named BUG.

¥ BUG; ECi) f+ 2.4 ptr+L9', trig!(2) Qwa+Orx ¢[3] +19(43 L8:0+'LINE EIGHT®[53 +0(6) 19:U0+'LINE NINE"{71 40v
As Gilman and Rose explain on page 150,labels are like local variables but you can’t assign
new values to them; as you can see howeverit is possible to OFX a function ofthe same
name,andthis can return any value you like! I showed this to Martyn Adams who came up
with the bright idea of expunging the newly created function,this ‘works’ as you would
expect too (imaginetheeffect of a virus function that spent the morning infecting other
pieces of code and then during lunchre-assigned or removedalltheirline labels!).
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¥ BUGTHO;Ef+ 1 2 p'hgtQwa+tlFx ¢Owa+Dex tig?+L9L8:0+'LINE EIGHT?+0L9:Q+'LINE NINE?+0
v

Now thatthe line label had thoroughly disappeared I wied re-introducing it by direct
assignment,

an
eo
nm
Aa
nm
na

WO
N
RU
EU
NE

ee
n
o
e
So
o

ie.
¥v BUGTHREE;£f+ 1 2 pthg?
Owa+OFx £
Owa+QEx 'L9!L9+L8+9

L8:0+'LINE EIGHTt+0
L9:0+'LINE NINE?+0

v

Oddly, at this point the interpreter ‘remembered’ that L9 wasa line label and camebackat
me with a domain error. It proved a lot more obliging, however, if the branch and the
assignmenttook place on the sameline.

a
n
n
n
e
n
n

ON
OU
rU
NE

eo
us
so
ta

¥ BUGFOUR;£f+ 1 2 ptngtOwa-Orx £Gwa+Dex "19!
FL OCLEL8:O*'LINE EIGHT!
+0L9:O0+'LINE NINE!
atv

Even more oddly, 1 discovered that this urick failed when the following line contained a
simple branch, even thoughit was nevercalled.

Vv BUGFIVE;f£f+ 1 2 ptLgrQwaeOrx £Owa+OeEx '1gtaL 9+L8LgL8:0+'LINE EIGHT?+0L9:0+'LINE NINE?
+ov
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Before you all go rushingoff to incorporate these tricks into your latest devishly cunning
linesof code, I should point outthat these are real bugs, not features. Every time ] have run
these functionsI have had somesort of system crash a few momentslater, ranging from the
spectacular vision ofall the characters rushing to the centre of the screen and vanishing,
while the disk drivelights glowedfiercely (a software black hole ?) to the quiet but resolute
announcementthat my attemptto issue )SAVE was a domainerror!
P.S. Wouldit be possible to suggest that the trivia section of VECTOR be renamed ‘lota-
zero’ ? (Becauseit’s a vector with trivial content. Oh well!)

 

BACK NUMBERSOFVECTOR
Back numbers of VECTORareavailable from the BCS. Ifyou don’t have them all,
now is the time to complete yourcollection. Apart from the technical contents,
every issue includes book and product reviews, letters, news and a competition..
Send in your order before they run out. These will one day be unobtainable
collectors’ items, like the early issues of Quote Quad.
Theprices inclusive of postage and packing are as follows:

Prices in PoundsSterling
UK Surface Airmail

(inc. Europe} (outside Europe)
Single issues 3 . .
Volume I 10 14.00 22.00
Volume 2 10 14.00 22.00

Please send sterling cheques or money orders (payable to The British APL
Association) to the Treasurer:

Mel Chapman, 12 Garden Street, Stafford ST17 4BT.
Don’t forget to include your name and address andto be clear which VECTORs
you want.   
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Please read the membershipinformation in theinside front cover ofVECTORbefore completingthis
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Nameandtitle of supervisor: 
Signature of supervisor: 

PAYMENT
Payment should be enclosed with membership applicationsin the form of a UKsterling cheque or
postal order made payable to “The British APL Association”. Corporate or sustaining member
applicants should contact the Treasurer in advanceifan invoice is required. Please enclose a stamped
addressed envelopeifyou require a receipt.
Send the completed form to the Treasurerat this address:
Mel Chapman, 12 Garden Street, Stafford ST17 4BT, UK.
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WP disks converted to photosetting by Capella House, Stowmarket (0449) 677663.
Printed in England by Short-Run Press Ltd., Exeter.



 

WaoieRD.WEGERERPlameSEINMEMbaamiinUkersiowessWaceACannnienSere YanolalmenberouturoAbieanol ganjsarlomsupporedioytnacommissionOnaHepeznCommunes AntSenabiarA Romany ineleeeee” —aniitenieaMpreeningEneeTela.ere ERSENGRGEN AutaeSune!In TSAa

pL

EESALTETOLAANAODSeen

BisAssoclauonandsi

  

  

 

SUSTAININGMEMBERSs
SHOReaeeeeedeocerateusneranelaCHICOASEOREMEMSEine enehinetyeaeSeySo0iGalisallonsaisoprovide!GEBAUEHEtGCEMSILILOADEeRoneeee

 

Aglare eerieset

Aweestiemn(e onesSaAPelCay
Ghoraatng naomay ie) eenoeSeHSRC:
PyecieSansue. aene,itaIFigh:StreeteAltongiants:
(iarFreeeue), opteesiclapharcommonssouthsider

Tage
iMetalectinicslcystemsittde (teneyigene,

aN ONSTED
‘WMeeNAe inate WattemotarSects CSET,iOEE[acebere WENT?
(>: SirenAREER ernienniceooaONEEEey

 

tancepaeny

aga
aE

ee
e
a
e
e


