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Development
Programmers/Consultants

 

Sore is afast-growing UK company providing decision support
systems to the oil and petrochemicals industries, particularly the
trading and planning sectors. Our businessis international with offices
in London andthe USandclient sites around the world.
Our software and communications systems are APL based, mainly
using APL*Plus/PC.
We offer a range ofopportunitiesfor people with APL skills and
currently seek —
Hf Development Programmerswith aflairfor creative and innovative

system building
Mf Technical Consultants able to work closely with customers.
Saladin was set up in 1986 by a group ofoil consultants and systems
experts, We released ourfirst software systemsin early 1987 and have
grown successfully since then as customers recognise the high value of
the products and support that we offer. Our working environment is
stimulating andfast-moving andtechnical staffwork closely with their
sales and consulting colleagues.
Salaries and benefits are excellent and will certainly attract
experienced applicants.  Please contact Nigel Harris, our Technical Manager, for
an informaldiscussion on 01-874 8247 or write to him
with a CV to — SIALONTN
Saladin Computer Systems Ltd, 100 Garratt Lane, 7 ~~Wandsworth, London SW18 4D]. COMPUTERSYSTEMSLIMITED  
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Editorial: A Network Survival Kit
by Adrian Smith

id you ever think how comfy your mainframe is? At the Association’s
March meeting, we had an excellent outline of Sharp’s LOGOS

environment, where you can develop code in a co-ordinated way, and haveit
automatically copied into all the affected applications at the press of a key.
LOGOSprotects you by retaining old versions of everything you change, andit
encouragesa professionalattitude to documentation, change-journals and so on,
I don’t pretend that I have anything approaching this at Rowntrees, but at least
when I change a mainframeutility function, it gets automatically copied into any
workspace which usesit. We also put all our users through a commonstartup
workspace, so we can easily )DROP old CONTINUE workspaces, check on
frequency of usage, warn people about storage limits, and so on. At Christmas,
everyone gets the trotting Reindeer ... yes, you can do animations even in
GDDM!!
Nowcontrast this with a bunch of APLers developing applications on PCs.
Obviously, the PC comes equipped with similar utility workspaces, but what
happens whenI needtofix a bug,or ship an enhancement? Do trot round with
a floppy disk, wait till the PC is free, and simply copy the .AWSor.ASFfiles
over? Fine for developmentaids(as long as 1 rememberto doit), but what about
all the runtime workspaces out there? I know who I gave them to, but PC
applications have a habit of spreading themselves!
In summary: once you give a PC usera disk, you relinquish all control over the
contents. You no longer have anyjurisdiction over the application code, or any
restraints on where it could go next. It may well end up outside the company
altogether; people often take work home with them ... I doubt if they are too
careful about returning it when they leave!
In principle, the solution is fairly obvious: you need a network! If no-one ever
needs to have your application physically present on their local disk, most of the
management problems go away. Of course people can still take work home, but
the vast bulk of systems remain where you can get at them. Of course, there are
all sorts of design issues to be sorted out before you should even contemplate
supporting live applications in this kind of environment, Well, we are going live
at 6 factories across the UK at the moment, and I haven't really started to think
aboutit yet!
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The most obvious constraint is speed. On my PS/2 I have the usual complement
of A:;B::C:;D: ... however (depending on the health of a rather ad hoc length of
Ethernet cable) I can also boast of G: (actually a Vax in computer room); H:
(another Vax somewherein the factory); and I: (50 miles away at Castleford). G:
and H:are aboutasfast as my PS/2 model-70 hard disk;I: is at the end of a 9600
baud phone connection! To LOAD a workspace over this sort of link can take
over 5 minutes.
Another problem concerns the behaviour of ‘runtime’ APL code. On the
mainframe, westill get occasional crashes from ancient systems written in the
days when no-one considered the possibility of there being more than 12 PFkeys.
Typically these have statements like +(Next,Help,Hnd,....)(1+PF] ...
which is a pretty good guarantee of an INDEX ERROR when someone
accidentally catches PF24. Most users have gotinto the habit of PF+0 © >{]LC,
and don’t even bother to ring up! Under APL*PLUSII (runtime) trivial error
like this will simply dump them in DOS,losing half a morning’s work.
Someof the questions you needto think about:

* can youreally afford to ship ‘runtime’ code? Weare nottalking packages here,
wearetalking fast moving applications which needto changeas the business
need changes.I suspect the answeris 10, and that(at the very least) you
should give the user emergency access to #[] somewherein the system.In
doing so, you violate your APL*PLUSruntimelicence... oh bother!

* howare you goingto distribute utility code? I suspect that whatis needed is
something a bit like LOGOS which will build and maintain ‘patch’files; and a
corresponding componentin each application which will detect these and
‘upgrade’itself. To make such a ‘Trojan Horse’ approach work, you need to
make sure that you get the bare minimumof‘listening code’ into every
application now. You can design the horse later... but if no-oneis there to
wheelit into thecity,it will avail you nothing.

« whatabout multiple developers working on the sameapplication? On the
mainframe, we have a system ofproject libraries, and can use access controls
to ensure no-one does anythingsilly. On the PC,it is dreadfully easy to
trampleall overeach other’s code!

In short, sooneror later, you may well get bundled unceremoniously off your
mainframe, and if you are in a position to start sorting out some of these issues
now, then you should. In my experience, it is always better to panic sooner
rather thanlater, and a soundline of retreat never did any general any harm at
all.
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Quick Reference Diary
Date Venue Event

12 January 1990 London BAA Meeting
16 February London BAA Meeting
23 March London BAA Meeting
20 April London BAA Meeting
8th June London BAA Annual General Meeting

13th - 17th August 1990 Denmark APL&O: APLfor the Future

28 September London BAA Meeting
19 October York BAA Field Trip to Rowntree
23 November London BAA Meeting

British APL Association meetings are currently held at the Royal Over-Seas
League, Park Place, near Green Park Tubestation. Meetings begin at 2.00pm and
close at 5.30pm. We are exploring alternative venues, as the committee feels it
would be very helpful to have a Barco projector availableforall meetings.
‘The dates from September are provisional, as we may need to re-book if we
change venue.
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for386 PCs under MS-DOS
Dyalog APL for 386 PCs under MS-DOSis a complete implementation of Dyadic’spopular APL for Unix systems, ANDfully exploits the power of a DOS 386-PC.
JUST LOOK AT THE FEATURES...
™@ An exciting new Screen Managerin which the contents of the screen are‘shared’ with a nested system variable DSM {Screen Map).Facilities include:
Pop-up windowsbylocalisation of 0SM
Scrolling (vertical, horizontal, linked)
GENUINE numericfields
Datefields
NESTED forms

@ Fully integrated window-based Session Manager, Editor and DebuggingEnvironment.
Compatible with the Draft ISO standard for APL
Huge Workspaces (16Mb and MORE!
Virtual Memory Support (using on-chip demand paging)
Full 32-bit processing speed
APL2 features including:

Nested Arrays
Defined Operators
Selective Specification

™@ Commercial features including:
OFMT
ComponentFiles
Error Handling
“AP124-like” Screen Manager

m@ External Variables
@ Interface to GSS*CGI for fast device-independent graphics
Bm C interface
.-. THE BENEFITS SPEAK FOR THEMSELVES
Requirements: 386/486-based PC or PS/2, 640K DOS Memory plus 2Mb RAM,EGAor VGA {colour STRONGLY recommended), 80387 coprocessorSTRONGLY recommended,DOS3.3 orlater.
 

For further information contact:
Dyadic SystemsLimitedPark House, The High Street, Alton, Hampshire, GU34 1EN     Telephone: (0420) 87024 Fax: (0420) 89886 Telex: 85881
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APLTraining Courses for 1990
compiled by Adrian Smith

Dates shown cover the period from April to December 1990; the list was last
updated on March 28th 1990. For confirmation of dates and/or further details
please contact the vendordirectly.

Level
Beginners

APL*PLUS/PC

Intermediate

APL*PLUSII
conversion
Advanced
(Nested Arrays)
System Design
Statgraphics

Company
Cocking & Drury
MicroAPL

MicroAPL

MicroAPL

MicroAPL

MicroAPL
Cocking & Drury
Cocking & Drury
Cocking & Drury

Days

2
4
2

Dates
24 April, 5 June, 3 July, 11 Sept
10 May, 14 June,
2 Aug, 4 Oct
29 Mar, 31 May, 19 July,
13 Sept, 1 Nov
17 May, 5 July,
9 Aug, 11 Oct
5 Apr, 7 Jun
23 Aug, 8 Nov
24 May, 12 July, 6 Sept, 18 Oct
15 May, 17 July, 25 Sept
17 Sept
19 June, 2 Oct

Mercia Software Ltd have asked usto note that they no longer offer a regular
program ofpublic courses in APL andrelated subjects.

Dates for Future Issues of VECTOR

Copy date
Ad booking,
Ad Copy
Distribution

: Fad

Vol.7
No.1

IstJune 90
16th June 90
30th June 90

July 90

Vol.7 Vol.7
No.2 No.3

7th Sept 90 1st Dec 90
21st Sept 90 8th Dec 90
30th Sept 90 23rd Dec 90
October 90 January 91



 

 

  
As THE PREMIER APL employment agency, more
APL vacanciesarefilled through us than any otheragency.
Established over eight years ago, our understanding
of the APL market-placeis unrivalled. We always have
a good selection of vacancies available throughoutthe UK.
To find out what we can do for you, contact

Jill Moss on 0225 462602 during office hours
or 0225 333618 eves & w/ends

or write to her at
The Old Malthouse, Clarence St., Bath BA1 5NS
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British APL Association News
from Graham Parkhouse

How should we present APL at our meetings? From theearliest days of APL
it has beentraditional to learn APL hands-on, so it has been a pleasure at

the first two meetings of this year to have hands-on demonstrations in front of a
big screen. Tracing execution with the active functions displayed in windowsis a
delightful concept that needs to be experienced rather than read or heard about,
and whenI watchedthis at the January meeting I could not help feeling excited
about computing.
Watching it all happening under the fingers of an intrepid speaker is an
exhilarating experience from which APL can be caught as well as taught, so the
committee are taking steps to have a projector regularly at the monthly meetings.
The extra cost of having one is quite substantial but we need to maintain a very
high standard at our meetings to justify the audience’s time. We wantto increase
the numbers of people attending and to this end we shall be publicising the
meetings in Education Vector which is sent out to the 1600 people on the LAPL
mailinglist. Average attendanceatthe last few meetings has been about40.
Lucky for those wholive in London! On 19 October Adrian Smith will be hosting
a regional meetingof the Association at Rowntrees in York.
Weare havingdifficulty knowing whatsort of conference to organise. We have
offered to host APL92 and provisionally booked conferencefacilities at York
University, but SIGAPL havefailed to respond formally to our offer. Unofficially
we hear they are unenthusiastic about the idea. We have had to cancel our
booking at York but decided at the March committee meeting we should run a
conference in 1992 anyway withoutcalling it APL92.
The APLStatistics Library proceeds apace: the ‘bottom shelf’ workspace contains
70 functions and by the end of April there will be a preliminary version ready for
interested people to try. The initial version is written for APL*PLUS/PC.
Anybody interested in helping with testing should contact David Eastwood,
whose phone numberis inside the back coverofthis Vector.
29 March 1990  
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COCKING & DRURY LTD.THE APL PROFESSIONALS
180 Tottenham Court Road
London W1P 9LE
Tel: 01 - 436 9481
(From May 1999, our STD codewill be 071}>
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Newsfrom Sustaining Members
Compiled by Alison Chatterton

APL Impetus Ltd
George Macleod has joined APL Impetus as a Director.
For the past nine years George has been responsible for running Boeing
Computer Services - Europe. In earlier days at Boeing, George and Cedric
Heddlestarted the development of an APL based product which ran ona series
of large IBM mainframes as part of the Boeing Time Sharing service. This is the
product that Cedric Heddle ported to the IBM PC and transformed into
IMPETUSand which represents the major activity of APL Impetus Limited.
George has a specialinterest in business graphics andthis will result in the next
majorrelease of IMPETUShavinga significant graphicsfacility totally integrated
into the rest of the package.
IMPETUSis an Application Generator, mostly written in APL*PLUS PC, with
assembler where necessary for improved performance.It addresses the type of
problem that can be formulated asthe relationship between a number, perhaps a
large number, of numeric tables that can have complex internal and external
relationships. Inessence IMPETUS decomposes complex problemsinto smaller
problemsthat are amenable to solution and managestheinteraction of the sub-
problems. The data is usually hierarchial and multi-dimensional and extensive
report formattingfacilities are provided. The system is also self documenting.
IMPETUSaddresses a wide spectrum of business problems, ranging from those
which require considerable conceptual skill to understand at one end of the
spectrum, to relatively straight forward problems which, despite their essential
simplicity, are beyondtheability of other simpler PC based tools.
If you wantto know morecall Cedric Heddle at 0732 885126 or George MacLeod
at 0442 833419,

Intelligent Programs Limited
The company continues to expand, with an increase in all activities. Demand for
support and development work on behalf of our clients has grown, and so we
have taken on an additional memberofstaff since Vector 6.3 cameout. We have

iL
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also taken on moreoffice space, conveniently within a few hundred metres ofourpresentoffices.

HMW Computing Limited
HMW Computing Limited continue to develop and market "4XTRA"our frontend Foreign Exchange Dealing and Position Keeping System. We are currently inthe process of re-packaging the product, which will provide us with easiersupportand installation features.
4XTRA‘s arbitrage calculation package was installed to run on PS/2s in theLondon branch of a large American bank at the beginning of the month. Thepackage paid foritself in the first few hours of trading, by allowing traders toidentify trading opportunities in the ECU market, and hence increase theirprofits.
Weare currently looking for more staff and would bepleasedto talk to anyoneinterested in joining us. Please call Stan Wilkinson during trading hours on 01-353-4212 or at home on 01-286-7068,
If you would like to see the 4XTRA system, we are exhibiting at a number ofexhibitions and would be pleased to offer invitations or if you prefer ademonstration can be arrangedat ouroffices or on your own premises.
Our employment agency for the APL community, HMW EMPLOYMENT,continues to attract permanentpositions with a variety ofclients throughouttheU.K. Currently we have many vacancies for APL technicians from juniorsthrough to consultants with attractive salaries and interesting work content.
To find out what employment we canoffer, please call Val Lusmore on 01-353-4212. If you would prefer to phone outof office hours, Val’s home numberis07618-727,

APL People Limited
1990 gotoff to an excellent start with a bumpercrop ofattractive vacancies and arecord numberof people placed in interesting well-paid jobs! Who said APLisdying?! Signs so far this year have been very encouraging - there are moreopportunities for APLers than ever before. This expansion in the usage of APLhas been particularly marked in companies servicing the financial community,and there have been someexciting jobs on offer recently (with more to comehopefully!)

12  
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Wearealso involvedin helping users of APL and AS (IBM’s Application System)
to implement an interface between the two (as announced recently in a
‘Statementof Intent’ issued by IBM). Any AS and APLusersreading this who
would like to know more about this interface, please contact Jill Moss on 0225
462602.
Those of you whoattended a talk given for the British APL Association in
February by Tim Perry and Ed Gorochowski from oursister company, Applied
Production Logic, may be interested to know that we have now sold our PEFAC
estimating system to a wholly-owned subsidiary of a Japanese company!
Apparently there is nothing to touchit in Japan, and we are now hoping that this
will open up a completely new marketfor us, selling software to the Japanese
manufacturing industry!

Dyadic Systems Ltd
Dyadic is pleased to announce a range of APL workstations and multi-user
systemsbased on the exciting new IBM RISC System/6000. This is an extremely
powerful Unix-based system which was announced by IBM on 15th. February,
andis scheduled for general delivery in June. The company can nowreveal that
it was invited by IBM to port Dyalog APL to a pre-production machine in
January, and has successfully produced a Beta-test version of the product.
Dyadicis still not allowed to publish benchmarkresults; sufficeit to say that they
wereconsistent with an amazing 27.5 MIPS and 7.4 Megaflops claimed by IBM
for the entry-level system. Dyadic plans to complete the port in April in good
time for the general availability of the hardware in June.
As an APL machine, Dyadic regards the RS/6000 as unrivalled for
price/ performance, and expects even greater demandthanfor its precursor, the
IBM 6150. Prices for various configurations can be found in Vector’s APL Product
Guide, but start at only £11,736 for a 27.5 MIPS workstation complete with
Dyalog APL.
Having completed Version 6.0 Release 2 of Dyalog APL for DOS/386, Dyadic is
turning its attention to porting this version to Unix platforms. The "window-
based" developmentenvironmenttakes full advantage of the ability of a DOS
program to directly map video output. To achieve the same result on an ASCII
termonal or Unix workstation, which forbids such behaviour, is a non-trivial
task. Nevertheless, Dyadic is making excellent progress, and expects to deliver
Version 6.0 on Unix Systemsbyearly this summer.

13
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In parallel, Dyadic is continuing to enhance the Dyalog APL development
environment. Among other developments, the companyis investigatingfacilities
to display and edit variables in windows, and the ability to watch variables
changeas youtrace through the execution of a function.It is intended that these
newfacilities be incorporated in Release 3 in time for APL90.

Cocking and Drury Ltd
Cocking & Drury have been chosen by STSC Incas one of only three dealers
worldwideto test market the new developers version of the APL*PLUSII System
for the 80386. The Developers version offers unlimited use of Run Time on
payment ofa one-off license fee.
STSC have also announced a release date for version 3 of the APL*PLUS II
system - June 15 1990. Cocking & Drury are currently beta testing this new
version.
The enhancements in version 3 are likely to include a WA Fortran interface; a
Lotus import/export tool derived from the PC spreadsheet manager; mouse
support; the User CommandProcessor; a FormsInputtool and the ability to put
the Session Manager into memory above 1 Meg- this allows more memory
capacity for GSS drivers, network software and TSR programs.
Cocking & Drury’s pricing policy on the APL*PLUSII system remains the same-
the initial purchase price includes one year’s support and free upgrades. So
anyone buying now automatically gets a free upgrade to version 3 as soonasit
becomesavailable.
Cocking & Drury’s first APL*PLUS Nested Array course takes place on 15/16
May- this is a new two-day course, The APL Systems Design course which
Cocking & Drury has been running for several years is to be rewritten and will
be broken up into a series of individual units which can be taken separately or as.
a full course in future.
During the last 9 months Cocking & Drury has been taking part in a Business
Growth Training project funded by the training agency. This has allowed the
company to devote a higherlevel of resources to staff training, and to make
personal development a key part of employees’ career development. The
Training Agency funds have enabled training in Sales, Marketing, Management
and Project Managementskills and in new technical areas including SQL (Oracle
and Ingres), C and Focus.

14
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On a less happy note wereceived notification from STSC recently that support
for version 8 of APL*PLUS/PCis discontinued from the end of March 1990.
Cocking & Drury will continue to offer support on version 8 for a short time
beyond that, though there maybe particular problems requiring STSC’s technical
knowledge which will not be available. The only way to be sure of continuing
supportis to upgradeto version 9.

MicroAPL Ltd
MicroAPL has begun 1990 with a number of software upgrades. Users of
APL.68000 for Mirage-based computers will have received note of the current
upgrade to version 7.32, together with release notes for some new or upgraded
support workspaces. We will shortly be releasing a minor upgrade to the
Macintosh version of APL.68000 to accommodate someofthe features of the Mac
Portable.
Wehave also now released a new non-APL software product - Micro-TCP/IP.
This is an implementation of the TCP/IP networking suite for Mirage-based
computers. Micro-TCP/IP is written in 680x0 Assembler and includes all the
standard supportutilities. Although the productis likely to be of interest only to
our Mirage customerbase, it does highlight MicroAPL’s extensive skills in the
area of general systems programming.
Our strong support for STSC products continues and we have been shipping
version 9 of APL*PLUS/PC,version 2 of APL*PLUS Hfor the 80386 and version
4 of Statgraphics for some time now.
MicroAPL's training courses have been heavily bookedat the beginning of 1990
and we are planning to extend the range of topics offered to include APL
programming techniques and standards. We havealso given a number of in-
house courses tailored to our customers’ requirements, and this remains a very
popular option. It can actually be cheaper than going to a scheduled course if
more than three people are planning to attend the samecourse.
For more details, contact David Eastwood at MicroAPL.

15

  



 

 

MicroAPLfor...
APLand networking consultancy
MicroAPLhas10 year’s experience with small-computer APL systems.
Wehavepioneered the usage of networked microcomputers and can plan,
specify, install and maintain PC networksofall sizes. We have experience
with both Ethernet and Token-ring networks andtheir mainframe gateways.
Our programmingskills coverall areas of APL and systems programming.
MicroAPLcan also train and supervise your APL staff on yourbehalf.
If you would like to review your systems requirements, contact David Eastwood at:

MicroAPL Ltd.
South Bank Technopark
LONDON,SE1 6LN
Telephone: 01 922 8866

 

HLLKINO
 

  MicroAPLfor...
APLon the widest range of micros
STSC’s APL*PLUS Release 8 £425STSC’s APL*PLUS I PC £1395
APL.68000
APL,.68000 for the Mac, ST, Amiga £86.91
APL,.68000 for the Mac I, SE30 £260.82
APL,68000 runs on many multi-user computers, including:
Sun, NCR, Wicat, HP200/300, Spectrum, Aurora, Stride £1200 to £2000

All prices quoted exclude VAT
MicroAPL .FER itheLILIA! | Telephone: 01 922 8866

| Access and Barclaycard
Orders accepted
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‘THE
EDUCATION
VECTOR
April 1990

 

Editor Alan Sykes
This Education Vector has been reprinted from VECTOR Vol.6 No.4. VECTORis
the Quarterly Journal of the British APL Association; for more information about
the British APL Association, contact the Secretary: Graham Parkhouse, Dept. of
Mech.Eng., University of Surrey, GUILDFORD,

Contents
Editorial Alan Sykes 18
Communications 19
Doing Useful Things with Strings Alan Sykes 24
A Selection of Affordable APL Systems 30
Questionnaire Alan Sykes 31

Editor:
DrAlan Sykes,Dept of ManagementScience and Statistics,
University College of Swansea,Singleton Park, SWANSEA SA2 8PP
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Editorial
W elcome to another edition of Education Vector! Although it only appears

quarterly, it has a nasty knack of coinciding with some important
academic deadline, so that 1 end up producing copy in greathaste.(I sit typing
this editorial when I should be packing my bag to attend the International
Conference on Software Engineering.) I console myself with the plain fact that
most people these days seem to operate a juggling act with so many balls on the
go that dropping one seemsinevitable. Despite these sentiments, I think thereis
something of interest for all readers of Education Vector and I am constantly
heartened bytheletters I get from far and wide, some of which have foundtheir
wayinto this edition. Please do keep thoseletters coming.
In my professional capacity as an academic statistician in the University of
Swansea, a significant percentage of my time is spent using APL in my own
research, teaching statistics using APL, and to some extent teaching APLitself.
Ourstudentsuseit in their first year to do their statistics practical, and to submit
assignments for marking by the computer.In their second year, they may take as
an option, a coursein statistical computing using APL. Third year courses then
assume that students can proceed to do whatever computing is necessary to
complete their statistical assignments. A growing number of students opt to
learn APL, even though many of them have been inculcated into the art of
FORTRAN programmingin their first year.
It comes as some surprise to them when we mention thepossibility of pursuing a
career in APL, At a recent recruitment drive held in the college our students
were introducedto the wide range of job opportunities that exist in firms such as
British Airways, banks such as National Westminster, Insurance firms (e.g.
Commercial Union), Operations Research departments (e.g. Rowntrees of York).
A significant feature of such job opportunities is that rapid promotion is possible
with early developmentof careers into APL consultancy and managementroles.
T mention this as it seems to me significant potential spin-off of using APL in
education. There are significant career prospects for bright students with a broad
spectrum ofabilities in mathematics, statistics, economics, business studies, and
managementscience plus APL programming expertise because such people are
often able to produce innovative solutions to important problems quickly and
efficiently. In the last two years, three of our students have started their careers
as consultant programmers in APL. It will be interesting to monitor their
progress and the extent to which their chosen career path is followed by other
graduates.
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Communications
Thanks to Dr Dietrich Trenkler from the University of Osnabruck in West
Germany. Dr Trenkler teaches courses in APL and has written the following
functions to aid the understanding of just how the APL interpreter performs
calculations such as ENCODE, DECODE, REDUCTIONand SCAN.Hesupplies
the following examples and the necessary code.

's' REDUCTION 18
4/1 234 5 6 7 8 +*0.2734375
1s (24 (9+ (44(54(65(728))))))

‘z' SCAN 18
#\1 234567 8 +# 10.5 1,5 0,375 0,3125 2.1875 0.2734375

tr
pr
dy
dd

 

16 16 16 ENCODE 500
16 16 16 7 500 ++ 145 4
(1*46%16)4+(15%16) +4

0 16 ENCODE 500
0 16 T 500 ++ 34 4
(31%16 46

0 24 60 60 ENCODE 94863
0 24 60 60 T 94863 ++ 12 21 3
(1%24%60x60)+(2%60%60)4+( 21x60) +3

0 24 60 60 DECODE 1 2 21 3
0 24 60 60 1 1 2 21 3 ++ 94863
0 1 2 21 3

24 1 24 Qo 0
60 Qo 26 1560 9
60 0 0 1581 94860
0 0 0 0 94863

19
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This is just Horner’s rule describing how the result is computed. The first row
(column) excluding the first 0 are the arguments of 1. Read row entries as
‘multiplied by’ and column entries as ‘added to’. Note that most zeros in this
schemeserve only as a means to build up a matrix.
The functions are necessarily complicated and I am very grateful to Dr Trenker
for supplying them.

(1)
(2)
(3]
[4]

C1)
(2)
[3]
[4]
(5)
c6]

{aj
[2]
(3)
C4)
cs]
te]
C7]

[1]
(2)
(3)
C4]
€5]

Y F REDUCTION V;R;A
Ri,' «> ',veR+P i /',4V
Av(2+RepV)p')?
Re(, Ct *, CACC 24R),2)0F,'('), £17 1 2 6' ',F),

0 1 $¥(R,1)pV),A
(' '#R)/R

v

VY F SCAN V;I;f:R
FUN CV), + feeFN eV ott
(StyP),' «+ ' ePeV[7 1422]

M1:R+("24+2P+pI+V)p')!
Fe(,(* ', C40 ((( 247) ,2)0F,°('),£2]) 12 9' ',F),

O41 ¥¥(7T,1)pV),R
(Stys?),' ++ ',247
+M1xi(pV)2I+r+1

v

V A ENCODE B;T;I3C;N3R
CFA), TON, CVB),' ++ ' ¥NeATB
I+pW o Re'' o Atisd

LOOP: >+FINISH*10=I+I-2
ReR,'(', (744, 09N(4), C11 (2,1) 9A), 91), D4!
N+1sN o Atita
>LOOP
FINISH:(' '#R)/R+R,¥N
v

VY R+A DECODE B;f;:I;C
C¥A),' 20°, (4B), ++ ' vALB
A+1¢(pB)pA o P+0 © R+(0,pB)pI+i
M1:C+((I-1)p0),2+f+B(I] o RR, £11C, (T+T*ALI]),((eB)}-I+1)p0
*M1%1(pB)>I+I+1
R+(0,A),B, (21K, [1] (-pB)+7+714Bv
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Mr C.E.Williams from Loweswater wrote to Anthony Camacho concerning some
problems he has had with I-APL. First Mr Williams makes an appeal for help
with understanding APL, pointing out that it takes a long time for letter to
permeate through Education Vector back to the author, making rapid progress
difficult. The point is well taken andif any reader wishes faster relief from the
inevitable niggling problems, then I for one would be more than happy to
receive a telephone call - which I would do my best to answer on the spot. So
here is the telephone number - 0792 201776, Any otheroffers?
Mr William's particular problem concerned using DECODE to evaluate the
values of a polynomial. I have checked the stated problem and I wasable to
replicate it with my version of I-APL - namely that DECODEwill notaccept a
matrix left argument - for example (2 1p4% 3)12 10 should yield the vector
18 16, correspondingto the separate calculations 412 10 and 312 10. This is
rather unfortunate, and I hope it has not discouraged Mr Williams from using
APL,particularly for use with electrical circuit theory - I wonder have you read
Bob Spence’s book on Electrical Circuit Theory using APL? (Bob Spence is
Professor of Electrical Engineering at Imperial College and his book is a superb
example of how APL can be used as an educationaltoolto aid understanding.)
Mr Williams also makes comments about the conflicting messages within the
pages of VECTORconcerningstyles of programming. (Should we or should we
not use parentheses and the diamond separator?) I would agree that it is
confusing to the beginner to have such contradictory advice. Neverthelessit is
probably impossible to avoid it! The only goldenrule is to pursue such practices
as makeit easier for you to produce correct codethatis readable to others and to
yourself at a later date.
Myfinalletter, from Norman Thomson, (my predecessor as Education Officer)
shows only too clearly that submitted code will always be opento criticism by
others. And thatis how it shouldbe.Please, please do notstop sending me your
contributions in whatever style of programming you think appropriate!
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The Card Collecting Problem
by Norman Thomson

hilst wishing to express general pleasure at Claude Henrion’s
contribution from Switzerland (VECTOR6.3) I feel compelled to express

in somewhatstronger terms than Alan’s footnote the view that this sort of code is
NOTthe way to promote APL in education, and indeed provides ammunition
forits critics.
Look again at the offendingline:

Ret/VNovee\ (10) 2 .=7(N, 110} pC

In thefirst place the program cannot be guaranteed to workif chance delivers a
run of exceptional length (edifor’s comment ~ I reckon that the probability is in excess
of .9999 for all C - any offers for a formal proof using APL of course?). In the second,
reading it from left to right as one should with all good APL code, requires a
string of six functions to be comprehended before any datais reached.It is rather
like encountering a mathematical expressionlike...

log (2+cos (exp-arctan(...)})

.. for whichlittle feeling for what the expression does remains by the time the
argumentis reached.
By contrast, a direct definition approach offers an excellent solution. Let DRAW
describe the process of obtaining a full set of cards, given one starts with the card
sequence w. At each step, test whether w contains a full set (10) - if so stop and
return the numberofcards (pw), if not obtain a new card, addit to the sequence
and repeat. This leads to the function:

DRAW: DRAW (7?a),wsa/(iajew zpw
6 DRAW 10
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Simulation consists of repeating this process a prescribed number of times
(1+) - for good measure we will additionally calculate the average on
completion:

SIM: SIM((~1ta)DRAW 10),w:(1ta)spwrw, (+/w)tpw
5 6 SIM i0

43°19 8 12 11 12.6

If complete compatibility with Claude’s functionis required, define:

GARDS: (a,w)SIM 10

Wethus havea solution whichrelates to the problem in an obvious way, which
doesn’t require the bestbit of a page to explain it, which works in all cases, and
which incidentally runs 7-8 timesfaster in -APL than Claude’s APLtrickery (the
sort of thing I have to confess [ haveall too often wallowed in myself).
I believe that the issue raised here is importantin discussing APL in education,
and please Claude do continue to make your valued contributions to VECTOR-
this letter is in no sense an attack!

Yours sincerely

Norman Thomson
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Doing Useful Things With Strings
by Alan Sykes

Introduction
ust in case you think J have a one-track mind, myarticle this editionconcentrates on the manipulation of strings. APL deals with arrays either ofnumbers or of characters. Many of the APL primitives apply equally well toarrays of characters as arrays of numbers, excluding the arithmetic ones ofcourse. Butis it useful to consider manipulating arrays? In the last edition ofVECTORmyfellow statistician Tony O'Hagan demonstrated very cleverly onesuch application - to generate program code for the computation of a wide rangeof similar problemsthat could be described by a formula (string).

Mycontributionis not so esoteric, but nevertheless useful in helping newcomersto APL to understand some ofthe things that can be done with strings. One suchsituation is that of importing data from

a

file external to APL.

Manipulating an ASCIIFile
Evenif my concern is still with data analysis, frequently the data ofinterest maycomefrom a computerfile external to APL. All APLinterpreters givethe user theability to read in an ASCII file, though they tend to have different waysof doingit! Let’s suppose that we have managed to get such a (small) file into APL as atext matrix. What must wedo to convertit into numbers?

ASF

F
P
R

No
Nn I

o
w
a
n

wh
ae

BE
Ba

ne
Ro
r

e

pASF
4 16

As you cansee, ASFis clearly not whatit looks - a 4 by 3 array of numbers but a4 by 16 character matrix. Also note thatit includes the usual ’middle of the line’minussign to indicate those numbers that are negative. So we have to convertsuch signsto the APL high-minussign, and then ‘execute’ ie. convert to numbers
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using the APL execute symbol«. Since this will only work on a vector, the matrix
must be converted into a vector using ’,’. In doing so we makesure thatthereis at
least one space on the end ofeachline, so that the end of oneline does not merge
into the beginning of the subsequentline.
Let’s dothis in easy stages. First convert those signs.

A+,ASF,!'

This catenates one column ofspaces onto the right of ASF, and then converts to a
vector.

AC(A='-'")/tpAje'™'

The vector A='~' is a boolean vector indicating where the '-' signs are in A,
which is used to reduce the integers 1 23 4.... to give the positions in A where
they occur.

AtsA

This is all that is required to convert the string A into the vector of numbers
portrayed by A. This can then be dimensioned to give a numeric matrix.

Ack 3pA

Thus we mayusefully write this as a utility function called ASCTONUM:

Vv RES« DIM ASCTONUM ASF
[1] ASF+«,ASF,' !
[2] ASFL(ASF='-')/1pASF]+'~'!
[3] RES+*DIMp 2ASF

Boxing a Set of String Vectors
It is very often useful to have a set of names in APL as a character matrix.If the
names are notall of the same length, then we need to be able to pad out the
names to the longest length using blanks - an operation usually referred to as
making a BOX.

25
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The key to the solution of this problem is knowing how to replicate values of a
vector, This is demonstrated by the following examples.

123/987
988777

210201 1/'A*P*LE!
APPLE

In each case, a vector of non-negative integers of the same length as the source
vector is used to say how many elements of each are to be used. So how do we
usethis facility for boxing?
Let’s suppose that we are faced with the string of names ALAN,ALBERT and
ADA.Wewill separate the names using the character '/’ ...

X«' ALAN/ALBERT/ADA/‘

Note that we have used the separation string as the last character - any other
characterthatis not in the names could be used. First we find out just where the
separators occur, and replace them by blanks:

Ee(X=714X)/1pX (Remember ~1+X is the last element of X)
I

5 12 16

XUI]<«' '
x

ALAN ALBERT ADA

Now wefind out how long the names are (vector J), the maximum length (#)
and hence the numberof spaces required to pad each out to the longest (X):

26
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J*714+I-0, 7-142

If we now makea vector, most of whose elements equal 1, except those elements
correspondingto spaces (given by I), which we make equalto the elements of X,
then this vector may be usedto replicate X:

REP+(pX)p1
REPUII+K
REP/X

ALAN__ALBERTADA___ (Fhe underscores indicate spaces.}

Hencewe have...

3 6pREP/X
ALAN ALBERT ADA

Wepullall these elementsinto a function called BOX as follows:

¥ RES+BOX X;I3;5;K3;M;REP
Cal a Find out where the separators are
C2] I+(X=71tX) /ipX+,X
c3J a Replace them with spaces
C4] xX(r]+' '[53 a Calculate the length of each name J
Cel a and the maximum length M
[7] a and the number of spaces required to pad out
ts] J+71t+I-0, 7-142
(9) Ke (Me (/F)-7
[10] a Construct a vector for using with ‘replicate’
[11] REP+(pX)pl
[12] REPCII+K
[13] « Replicate and convert to a matrix
(14) RES<«((oI),M)}pREP/X

v
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Right-Justification
Whether youlike yourtext right-justified or not is a matter of taste. Conventional
word-processors normally incorporate a ‘reformat’ procedure which takes the
jagged text and neatly puts it into lines of a given length. How mightonetackle
this in APL? The problem is a similar one to the previous example involving
placing extra spaces adjacent to existing spaces so that on re-shaping, the
resulting matrix has no gapsat the endof the line, and wordsare notsplit. As
newspaper readers will know, this can lead to serious problems for small
columns (such as splitting legend’ to become ‘leg-end’). My attempt at right-
justification will not attempt to be sophisticated enough to cope with small
column widths in general, though we use a small amount of text as an
illustration,

X«' EDUCATION VECTOR ARTICLES ARE DESIGNED FOR BEGINNERS IN APL‘

is our text vector, and supposethe line length required is 30. As before, we find
out wherethe blanks occur (J), and the position of the last blank before the line
length (K1). In addition, wefind the last non-blank before K1: K2.

EE*30
I+«X=' '
J+I/ipl
d

10 17 26 30 39 43 53 56
K1i+J[+/7s2L]
K2+14+K1-($(K1+X)e? rt

This last line requires some explanation. The vector K1+X consists ofthe first K4
elements of X, and hence (K1+X)#' ' returns a boolean vector corresponding,
to all the non-blank elements, The character > reverses the order of the elements
of its vector, and V11 finds thefirst occurrence of 1 in vector V, hence K2 is as
required.
So we can nowcalculate the numberofextra spaces required ~- namely NS+LL-
2. We then haveto decide how to apportion the extra spaces NS amongstthe
number of blanks NJ. A whole range of different strategies are possible - 1
decided to construct a vector of length NJ which consists of integers as near
equal as possible, with the higher values at the beginning. The values used are
therefore equal to 4 and M+1 where M+{NS+NJ, and the number of values of
M+1 is given by N«NS-MxNJ, To right-justify the first line, all we need to do
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nowis to construct a vector REP to replicate the elements of the vector X the
required numberof times.
So what aboutthe rest of the vector? If we allow our function to be recursive,
then atthis stage we can just apply the functionto the rest. To do this, we must
check initially the vector is greater than the length of line LZ - if it isn’t then
there’s nothing to do except makesure thatthe text is a matrix so that lines may
be appendedto the top.
The ideas expressed here are incorporated into the function RJ with left
argument equal to LL and right argumentthetext vector X to be right-justified:

VY RLL RJ X;155;K1;K2;REP;F;NI;M;NS;N
[1] a Check for length being greater than one line
{2] +(EE<pX)/ct
C3] R+(1,LL)pLL+X o +0
C4] et:I*X=' '
Cs] a Ki is the position of the last blank in the first line
C6] a K2 is the position of the last non-blank char before Ki
{73 J+I/1pl o Kitd{[+/dsLL}
[8] K2e14+K1-(¢(KitX)e! Sud
[33 a Reduce If to len K2 and find posns J and no NJ of bliks
[10] I«K2+l 0 Nd«pJ+I/ipl
c41j a Calc the number of blanks F to be added at each J
[12] NS«LL-K2 0 M+lNS+NJ 0 NeNS-MxNT
[13] F+(N,Nd-N}/ 1 0 +
[14] a Make vector for replicating blanks in ist line to LL
[415] REP«(pI)p1 o0 REP[JJ+REP(JI+F
[16] a Repl current line and appd to same treatment of rest
[a7] R«(REP/K24+X),CAJEL RJ Ki+X

25 RIX «+. aS an example
EDUCATION VECTOR
ARTICLES ARE DESIGNED
FOR BEGINNERS IN APL

Of course, there’s much more to a proper facility to rightjustify text. Carriage
returns in the text indicate that the contents of that line should not be right-
justified, and in addition, unnecessary spaces in the text should be removed
before right-justification is applied. This suggests ‘an easy exercise for the reader’
(as one of my Maths professors used to say). How can unnecessary blanks be
removed from a text vector? If you feel like experimenting, please write to
Education Vector with your results!
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A Selection of Affordable APL Systems
This section is an extract from the complete Vector APL Product Guide.It lists
APL systems and literature which are either public domain (if you can find
them) or commercially available at reasonableprices.

APL INTERPRETERS
COMPANY PRODUCT PRICES(£) DETAILS
APL Lid 1-APUPC or RML Nimbus 450 ISO vonforming interpreter. Supplied only with manual.

APLIBBC: 4.50 As above
LAPL/Archimedes 450 As abova

IBM Try-APL2 free ‘Non-commercial interpreter, with 20-page instruction sheet andsample APL2 workspaces.
MicroAPL QUAPL(keyword) 87 Ful keyword APLfor QL with manyextra features.

QUAPL{APLchars) 87 VSAPL compatible APLfor QL. with manyextra features,
APL.68000 Amiga 87 Full APL interpreters with support for windows, mouse, graphics

ete
APL.68000 for Atari ST 7

LP, Sharp Sharp APUPC V2 40 shareware for [BM PO/XT

OTHER PRODUCTS
COMPANY PRODUCT PRICES(£) DETAILS.
APL385 Try-APL2 5.00 To cover copying and postage,if you can’find someone to giveitt you!
PAPL Lid An APLTutorial 2.50 45pp by ANord & Thomson

‘An Encyclopaedia of APL (2nd Edn)5.50  228pp by Helzer
APLin Social Studies
|-APLInstruction Manual

250 36pp by Traberman
250  S5pp by Camacho & Ziemann

APL Programs for the Mathematics Classroom (Springer-Vertag)
14.50 185pp by Thomson

** Please add one pound packing chargeperorder **
Renaissance Data Booksellers
COMPANY CONTACT
APL 385 Adrian Smith
LAPLLid Anthony Camacho

JC Business Services

MicroAPLLtd, David Eastwood

Renaissance Data Systems Ed Shaw

LP.S.A. Ltd. Mike Butler

Thewidest range of APL booksavallable anywhere,
AODRESS & TELEPHONE No.
BrookHouse,Gilling East, York, Tet: 04393-385
2 Blenheim Road, St, Albans, ALt 4NR. Phone 0727-60130 for queries,orderforms, bulk orders
56 The Crescent, Milton, Weston-super-Mare, Avon, BS22 BDU N.B. PAID.ORDERS ONLY
South Bank Technopark, 90 London Road, LONDON SE1 6LN.Tet: 01-922 8856
P.O. Box 20023, Park West Finance Station, New York, NY 10025-1510,US.A.. Tel: (212)864.3078
7th Floor B Block, Coventry Point, Market Way, Coventry CV1 1EA.Tel: 0203 256562
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Education Vector Questionnaire
At present Education Vectoris mailed as a separate item to well over 1000 people
who are currently on the LAPL mailinglist. It also forms a section in the
quarterly journal of the British APL Association called VECTOR. This journal
contains information and articles on all aspects of APL, and is mailed to all
members of the Association for an annual membershipfee of £10.
The British APL Association is committed in principle to Education Vector and
its aim of supporting newcomers to APLin schools, colleges and also in industry.
Nevertheless it has to consider ways of meeting the substantial cost of postage
and packageto an increasing numberof readers. Please help us by answering the
short questionnaire below and returning the completed form.

 

Education Vector Questionnaire
1. Would youlike to continuereceiving copies of Education Vector?

Yes/No
2. Would you like to become a memberofthe British APL Association for an

annualfee of £10 (£5 only for students) and receive Education Vectoras part
of the quarterly journalof the Association?
Yes/No

3. If you do not wish to become a member, would you be preparedto contribute
to the cost of postage and package of Education Vector, by paying an annual
subscription of £2?
Yes/No

4, Is the present form of Education Vector Good / Helpful / Unhelpful /
Unsatisfactory? (Constructive comments andcriticisms welcome!)

Please forward your completed questionnaire to the Editor, at: Education Vector,
Department of Management Science and Statistics, University College
Swansea SA2 8PP
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Renaissance Data Systems
Enlightenment Thru Information Processing

ALLAPL BOOKS INPRINT
Catalog Excerpts June 1, 1989

 if we do not carry it (in English, at least}, we dare youto find it elsewhere!
Specializing in books on:

APL ASA TOOL OF THOUGHTI

cou REDIN |. 491Ae COTTTIGpeneasoFetekat
ABSTRACT ALGEBRA- A COMPUTATIONAL APPROACH, Simms. 1934, 491p,Anintroductory course In the basic concepts of algebra and fundamental algebralcalgorinvestigating computational quastions. Includes lammas, theorems, and corollaries.

$10,00

 

     islons to model them.
$55.95

 

COMPUTING IN STATISTICAL SCIENCE THRU ARE, Anscombe. 1981, 426p. wo $39,00icots ofstatistics and APL, His workspaces are available from Yale University. A classic.

 

MATHEMATICAL EXPERIMENTS ON THE COMPUTER,Grenander. 1982, 525p.... ieCase studies using APL in a numberoffields, including statistics, linear algebra, goGeometiy, asympiollnetworks, Invariant curves. Detailed description and analysis of APLfunetions in al topics discussed,
PROBABILITY IN APL, Alvord, 1984, ‘2p, a ‘A delightlul,yet serious development of 31 functions for fun andlearning with roll, deal, blnomlal distributions, combinations,Permutations, geometric distributions, and the World Series, Friendly examples. No previous APL required,Diskettefor above containing functions covered in book, $22,00

$59.50

  

$19.50 

 
APL - THE LANGUAGEANDITS ACTUARIAL APPLICATIONS, de Kerf, Goovaerts, Stlers. 1987, 223p... wn $89.00Introduction to APL. Loss resarvea, credibility, probability, numericalanalysis, forecasting, with APL functions.
COMPUTER GRAPHICS FOR DESIGNERS ANDARTISTS,Kerlow and Rosebush,1986, 298p. $44.95f  Awsll organizedbeautuly dons reference book. Step.by-step explanalions of terme and {echniquosandbytes to $-dimensional Imaging. Many explanatory illustratioAPLthinking and data structures ate Implicit throughout.
APL2 AT A GLANCE,Brown, Pakin, Polivka. 1988, 444 p.Solid, unintimidating, Introduction fo APL2. Gfear illustraticr
THE APL IDIOM LIST,Perlis and Rugaber. 1977, Sap...Funded by Mobil, Written at Yale, Vary terse, but includes nuggets of gold.
APL - ADVANCED TECHNIQUESANDUTILITIES, Berqquist. 1986, 450p. ..Good discussion of alternativa spproaches to a wide range of programmingtasks - efficiancy, searching, dates,workspace documentation, file design, boolean techniques, financialutilities. Many Idioms,for above. -Containsail functions described in text, Formatted for APL*PLUS/PC, uploadabie fo Sharp APL, VS/APL, APLZ.
APL AS A TOOL OF THOUGHT, PROFESSIONAL DEVELOPMENT SEMINARS,NY/SIGAPL.‘They cover awlde range of topics in business and education, 1987- logle, insurance,statistics,AL1Y accounting, tractals, inked lite. Other yeais: Teachers toolbox, computer selente, Biology,graphics, engineering, data bases, and more.1984, 1985, 1986, 1987. 120 to 150 pages each (1983, 47p. $10.00) ... - each $15.00Allfive as ap 55.00

na, most in color, No APL, but, says Rosebush,

  
sensei $44.95 

oO $15,00

 

poor
 | Name: Date: Please make chaek or money orderpayable| in $U. 8. and sendwith this form to:Street: Renaissance Data Systems| P.O. Box 20023 .Park West Finance StationNew York, NewYork 10025-1510U.S.A. (212)864-3078

   City: ProvJState: Postal Code:
| Country Telephone Day:

4
!I
|tiI[Tite Price QueniityTotal I
I

I|||
a

 

Evening:
  

ltite Price Quantity Total
|r Price Quantity Total
I Subtotal;
I Postage and handling + US,and Canada ($2.50 + $2.50 each ltem over $25.00):= International (surface mail add 15%, airmail add 50%):Inve Residents plonse add 8 1/4% salea tax, NY State, 4%: —_—__[Pease send complete CATALOG of64 Titles: C] Totat:
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APL90
The International Conference on APL

13 - 17 August 1990
Falkoner Center, Copenhagen, Denmark

Welcome to APL9O
Some 17 years after the first APL conference was held in Denmark, wecordially
welcomeboth old-timers and new hands to APL90, Wecantruly say that, in line
with tradition, APL90 will be an exciting opportunity for exchange of both ideas
and experience within the world of APL. As something new, however, the
complete Proceedings, containing all the papers and abstracts, will be be
received prior to the conference by those who register before the early dead-line.
This will allow participants to prepare for the more than 50 oral and poster
presentations, as well as the tutorials, birds-of-a-feather sessions, software
exchanges, and vendor forums and exhibitions. The Program Committee is
convinced that everyone will be kept busy!
The main theme of the conference is ‘For the Future’ and many of the
presentations and activities will indicate potential directions for new
developments. Both as a result of an ‘internal drive’ to improve APL, but also -
and obviously - inspired by and competing with developments in other
programming environments. Plotting a course towards the future, however,
often involves mapping the present and a number of the presentations will
documentresults already obtained through the use of APL.
Some of you may have noticed a small change of plans. The week before this
invitation wentto the printer, ourfirst choice of conference centre closed down,
and although they are threatening to reopen "soon"wefelt it was safest to move
the conference to Copenhagen - to the Falkoner Center only 3 km. from the
centre of Copenhagen. Webelieve that the new venuewill prove conducive not
only to the pursuit of the aim of the conference, but also allow this to take place
in a friendly and relaxed atmosphere. Through the choice of presentations and
other activities we are convinced that everyone will leave a little wiser, with
plenty of food for thought, inspiration and, hopefully, with lots of good
memories.

Gitte Christensen, Per Gjerloev
Conference Chair, ProgrammeChair
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Conference Overview
A very important part of our motivation for taking on the task of organizing
APL90 is that we find APL conferences to be of great personal and professional
value. There are very few opportunities for APL users and programmers to
educate themselves, except by meeting andtalking to other APL’ers. The annual
APL conference provides this opportunity which we so sorely need. This is
where wecan catch up onthelatest advances in software and hardware, and the
place where we can meet people who,like ourselves, use APL to solve problems.
It is an event from which wealwaysreturn full of new knowledge, energy and
inspiration.
APL conferences have a tradition which must be respected - but each organizing,
comittee is allowed to try out some new ideas. Our primary goal has been to
show that APL is a successful tool, and thatit will continue to be so in the future.
Fortunately, the submitted papers, together with the invited speakers, have
delivered somesolid documentationto thiseffect.
Another important goal which we set ourselves from the start was not to force
attendees to chose between keeping up with the technical programmeandliving
a social life which provides some of the best opportunities for gathering
information and making new friends and business contacts, All participants
registering before JuneIst will receive a copy of the proceedings before August
1st. We have also set Wednesday afternoon aside for meetings. This means that
you can schedule business meetings, Birds-of-a-feather sessions etc. without
having to miss part of the conference programme.
We have chosen to give so-called "Poster Sessions” a more prominent role at
APL90. These sessions are particularly appropriate for presentations suited to a
dialogue between the author and his audience. We have encouraged Software
Exchange contributors to perform short presentations of their works in order that
it be easier to get an idea of whatis being offered.
Finally, we have invited prominent proponents of each of the two main APL
dialects to give advanced tutorials, aimed at educating those whobelieve in the
other dialect. An understanding of the actual differences between these systems
is a requirementfor a fruitful discussion of the future development of APL. An
attemptto kick off such a discussion will be made by Mr. Trenchard More who
will be expounding uponthelatest improvements to his array theory.
We hopethat you will enjoy our version of the APL conference - APL90 - and
look forward to seeing you all in August.
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Invited Speakers
MadsOevlisen: People, Corporations and Information.

Mr.Oevlisenis the President of Novo Nordisk A/S, a Danish biotechnology
corporation. How does he envisage ManagementInformation and
Information Managementin the future, in a research-based and market-driven
environment?

Hans-Peter Meinzer: Visualization of medical tomography imageseries.
Image processing is a computationally intensive task. Dr. Meinzer will not
only talk about butalso show you how data, harvested from medical scanning
procedures, can be analyzed and transformedinto very useful three-
dimensional images with high informative content, thus aiding physicians in
diagnosis and therapy. And, of course, how this has been done with APL,

Trenchard More, Jr.: Looking Beyond APL2 and NIAL.
Mr. More is nowretired from his former position as research fellow with IBM.
Heis the father of the array theory whichlaid the foundation for nested arrays
in APL2.A later version of the array theory wasusedasa basis for the Nial
language. For some years, Mr. More was a visiting professor at the Technical
University of Copenhagen, where students of Ole Franksen and Peter Falster
have done pioneering work using Nial. Morerecently, Mr. More has had
furtherinsights, particularly with respect to the handling of empty arrays,
leading to new revisions of array theory. His address will deal with the
consequencesof these new insights - the differences between APL2 and Nial,
and some ideas about what should be next.

Allan Huang: Massively parallel computing.
Mr. Huangis working as chief scientist with AT&T, Bell Laboratories. The
mostrecentresults of his work include the prototype of the world’sfirst
optical computer, which runs between 100 and 1,000 times faster than the
supercomputers of today. The optical computeris a massively parallel
machine, andto help makeefficient use of the new architecture, Mr. Huang
has developed a concept which hecalls ‘computationalorigami’. This is a
process by whicha large problemwith a vast amountof data can be ordered
so thatit can be computed efficiently by a parallel computer.

Baird Smith: The Soft world.
Mr.Smith of IBM gives a multimedia presentation showing the impactof
computers on everydaylife. The presentation provides insightinto just how
deeply ourlives are influenced by the use of modern information technology,
as wellas indicating someof the directions future developments maytake,

35



 

VECTOR VoI.6 No.4
 

Mark Dempsey: APL software engineering and CASE, where is the common
ground?

For many years, Mr. Dempsey worked on software developmenttoolsatLP.
Sharp Associates. He wasoneof the main architects behind LOGOS- IPSA’s
APL development environment. Now working for Affinity Systems, Mr.
Dempseywill give us a survey of the world of software engineering and
CASE.

Poster Sessions:
Jan Anigvist SRS Service SystemTony O’Hagan APLStatistics Library ProjectDon Erickson
Frank Evans
Sven Gunnar Loenn

Technical Support Program for APL-related questionsA Structured Xpproach to Analysis and Design ofComplex Systems
DEMOS- a PC-system for population projections forsmallareas

Some Uses of Truncated Boolean Vectors in Analysis

D. Smellie Structured Expert System DesignAdrian Smith Designing an APL TypefaceHoward J. Smith, jr. What's Ahead for 2000 A.D.
HowardJ. Smith,jr.Steve Dunwell An APL monography

APL9O Papers
The following is a list of abstracts from the 47 accepted papers for oral
presentation at APL90. The papers have been organized into 8 streamsofrelated
subjects.
STREAM1: APL FOR THE FUTURE
Thesepresentationsdeal with the propertias of APL whichshould secureita firm position in future data processing, butalso with practices necessary to reach this goal.
Kromberg, Morton and Geller, Martin: An ApplicationDevelopment Platform, While APL was a highly productivesystem for personal computing and application developmentwhen it was introduced,itis tacking nowadays in the areas ofprogramming-in-the-large and user interlace constuction. Thedesign and implementation of a new Application DevelopmentPlatform (ADP)is described. The ADPtrees the programmerfrom user interface concems,andfreesthe application fromdevice specific code,
Promisel, Steven and Merrill, James; Managing a DiamondJewelry Manufacturing Business Using APL Wediscuss the
developmentof severalinterconnected computer systemsdesigned andbutt for a manufacturerof finished jewelry. Ourapproach will ba two-fold. We describe how the companyuses APL-based computer systems to analyze pricing issues
and handle the manufacturing process. We shaw how thesystem has been daveloped by describing what techniqueshave employed and whattools have been created and used,The purposeof this paperis to show how an APL applicationdevelopmentsystem can be usedto bulld continuallyevolving
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Interactive computer systems in a combined sales andmanufacturing environment.
Recker, Ursula and Flys, Michal: A Preferable Look - APL inWindow-based Environments, Currently, most APLsystemsare line and workspace oriented. Some concepts will beshown on how a modemstyle APLdialect named AIDA couldfit into a real window-based, eventdrivan environment. Toachieve this goal, a future userinterface In an experimentalenvironmentis sketched by presenting the languageenvironment, the editor and the debugging facility.
Rudd, Jack: Toward a Common Prototyping Language, Thepaperdescribes a proposal to the U.S. Defense AdvancedResearch Projects Agency (DARPA) for the development ofavery-high-level Common Prototyping Language. The proposalsuggests usinga subset of APL2 togetherwith an APL2-to-ADATranslator. Although the proposaldid not win thefirstphase ofthe contract, DARPA retumedpositive feedback andinvited the authors to continue their work and compete in thenext phase ofcontract activity. Together with excerpts fromtheproposal to DARPA,the paper describes the respects inwhich the proposal fell short of DAAPA’s requirements, andhow an APL-based solution might yetbe broughtintoconformance with these requirements.
‘Schulz, Charlas A.! Writing Applicationsfor Uniform Operationina Mainframeor PC: A Metric Conversion Program. A metric
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conversion program was developed to convert 350measurementsunits betweeninch-pound (or USA customary)and metric systemsfor engineering design anddocumentation. The program follows the primary national
metric standard with its conversion factors and special rulesfor arithmetic, rounding, accuracy, formatting, andterminology. The portability of APL2 under VM/GMS and PC00Swasexploited in moving tha mainframeprogram to the
Pe. Cover-functionsto isolate environmental differences aredescribedfor file operations, pop-up windows,printing, stackand host system commands,
Soute, Donald: Stability in a Sea of Change. Question: As adeveloper, how do youcontinue to productively developbusiness applications when the hardware/softwareenvironment changes twice each year? We describe here asolution for the APL business applications developer tomaintain a productive environment under theseciroumstances,by isolating the user interface in theapplication from the underlying workstation hardware, This isparallal to IBM's SAA strategyof a common userinterface,only at the developer's, nottheuser's lavel.
STREAM 2: THE LANGUAGE ANDITSTHEORY
In this groupare foundthepresentations dealing with thetheoretical aspects of APL. of,ina sense,its very nature.
Benkard, Philip J.: Nonce functions, Data, functions, andoperators exist In diverse currant APL. systems in primitive,derived, and defined forms. Data, in addition, occur in literalform. This paperintraduoas a form of function literal,subsequently extended to include operators. Lexical scope isrestricted to the minimum to achieve perspicuousness andsyntactic predictability. The short expressions which resuftform convenient, explicit representations of ordinary structuraloperators and combinations thereof. The trade-offs betweenextra key strokes and symbol clutter are discussed.
Girardot, Jean Jacques: The A+ Programming Language, ADifferent APL. This paperintroduces A+, which is an ArrayOriented programming languagederived from APL, andexplains the motivation for creating such a tanguage.Afterdiscussing some problems of current APL system, like theJack of control structures,the usageof dynamic binding, andthe difficutty of handling functions we demonstrate how theseproblems are solved in At. The mostimportant featura of A+Js thatis useslexicalbinding ratherthan dynamic binding asAPL doas,which solves someold problems of APL whilemaking ft a saferlanguage,at the same tmeoffering a newkind of programming styte.
Girardot, Jean Jacques: Arrays ard References, Generalizedarrays in APL have remained a controversial subject.Although major APLvendors have long sattled their positions,it seems fagiimate to reopenthe old debate since thecreation of an extendedstandard for APL. Is now beingundertaken. An analysis of both nested and boxed arraysystems, in the light of the new developments In APL,consisting of the inteduction of a new data-type, shows thepossibility of and the intarest in having both systams with their‘wn spectficitiss in a single implementation.
Hui, Roger ot al: APL|?. The definition of APLinthedictionary canbe significanty simplified and enhanced byignoring some of the inhibitions imposad by conformity withearlier APL, by using the phrasal forms hook and fork, and bymore fully expfoiting operators. The paper describes a versionof APL simplified and enhanced In this fashion. The authorshave also explorad techniques for obviating special symbols,as a resuit APL? will run onany terminal that provides ASCIIcharacters. Finally, the paper dascribas the unusual style of C
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programmingused to implement APL\?, which Is available asfreeware on several machinas.
STREAM 3: SUPERCOMPUTING
In the future, the demand for numerically intensive computingwill increase markedly. The presentationsin this groupaddress someof the relavant issues.
Bomocky, Robart: ACORN: APL to C on Real Numbers. Acrude APL to C compiler was produced while Investigatingimprovedtools for solving numerically intensive problems onsupercomputers. Although intended only as a proof ofthefeasibility of compiling APL for numerically intensiveenvironments, ACORN has shown thatstraightforwardcompiled APLshould beable to compete with hand-optimizedFORTRANina numberof practical applications, Theadvanced semantics of APL give It a performance edge overmore primitive languages, because APLpreservestheparallel or attay natura of algorithms, atlowing tham to bemappedonto vector and array-orlanted machinas in a moredirect and obviousfashion than scalar-oriented languages,
Ching, Wai-Moe: Automatic Paraitelization of APL-stylePrograms. APL-style pragrams usehigh level primitives onarrays instead of DOloops wheriaver possible, For suchprograms,the average size of a basic blocksis much largerthan thosein their FORTRANcounterparts, Hence,itissufficiently profitable and relative easyto concentrateparallelization of APL-style programs on basic blocks only.‘The compiler exploits functional parallelism on dataindependent sub-expressions and data parallelism of arrayprimitives on array elements. The compiler front end does aJocal data dependency analysis and emits synchronizationflags atfunction nades. The back end does partitioning of(assembly code) array loops. A set of low-favelsynchronization primitives on MVShas also been underdevelopment. This will enabie running of compiledapplications in parallel moda on IBM 3080 mult-processors toacoesstheeffectiveness of various scheduling methods onashared memory model.
Sauermann, Juergen:A ParalielAPL Machine. The suitabilityof APLas a programming language for parallel computersseems to ba obvious, Nevertheless,integral concepts ofparallel APL machines are rare, At Saarbruecken University,we developed a 32-processorprototype ofa parallal APL.machinealong with a high performance network designedforup to 256 processors, Besides bullding the prototype, wespecified in detailIn which way the parallel APL machine isoperating. In this paper, we present the basic principles of theparallel APL machine together with the efficiency of themachine for the most Important APL. functions.
Gayer-Sehulz, Andreas et al.: An APL-Simulator of Non-VonNeumann ComputerArchitectures, APL’s powerfulprimitivesand compactness make it an ideal toolfor simulatinghardware functionsin order to gain insightinto thefunctionality, the performance, and the programming of analgorithm without the need of the painstaking process ofactually building the target machine. We have developed anAPL2 software simulator tar Non-Von Neumann computers,
The basic data structure of the system is an array whoseelements model a numberof RAMs containing controlregisters, data and program code. The user can “define” themachine by specifying the communicatin network andprimitives,the instruction set and its semantics, and thecomplexity measure. We demonstratethe useof the programsystem for studying various schemes for adaptive loadsharing on multicomputers.
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STREAM 4: APL EDUCATION
Thesepresentations dealwith the art of teaching orpresenting APL to both beginners and old hands.
Cherlin, Edward: APL Trivia, APL derives greatexpressivepower from seemingly trivial features, such as empty arrays,but thera is stil resistance to the Implementationof theelementary trivial functions, such asleft ]} and right J], whichperform no calculations. This paperdefines functionaltriviality, describestrivial functions and operators and theiruses, discusses tha mathematical basis of their expressivepower, and defines nawtrivial functions and operators. tturges implementation ofseveral of these functions asprimitives for reasonsof efficiency and expressiveness, andconsiders their efficient implementation via idiom recognition.
Polivka, Raymond: Reading To Write. Teaching a programlanguageoffers manychallenges. Foremost, of course,Is thequestion ofhaw to prasant the material. Part of anypresentation ara thedrills and axarcisas, Frequently, after thecontenthas been presented,the student is askad to write aprogram. This is much akin to asking a student, who has justbeenexposed to the grammar and some vocabulary of a newlanguage, to write an essayin thatlanguage.This paperwilldiscuss saveral alternate approachesin presenting exercisesto developthaproficiency of a studentin the use of aprogramming language.
Thomson, Norman D.: TheArt ot Staying Within One’s Depth.Abarrier to the successful use of APL2 is that manyfunctionsbybeing inherently depth-inereasing or depth-decreasing cantempt the programmer to lose control af depth and therebyforfeit the exprassive powerof APL2. The “split pepper effectfollowing a deluge of ‘each's can be just as damaging as ISOAPLchains of left-brackets and quotes. The temptations of afast interactive system as a substitute for thought areconsiderable, and should be resisted.informal perceptions ofhow APL2 functions and operators work can be morevaluable thanthe formal dascriptionsgivenin manuals. Thispaper cansists of 4 sections, aach with rules or precepts forthe disciplined and controlled useof nestedness.
STREAM 5: MANAGING APL: THESYSTEM ENVIRONMENT
Thefriendliness of APLtowards both implementors and userswill be oneof the ‘critical sucosss factors’forits use in thefuture. The presentations in this groupall deal with somefacetof this issue.
Foster, Garth H, et al.: An Integrated ProgrammingEnvironment forAPL2/PC. This paper describes how fullscreanediting and debugging using a mouse and windowscan be added to the APL2/PC programmingenvironment. Theuse of AP124 and a special purpose auxiliary processor tosupport windowingare described,
Fox, Ralph jr.; Colour APL, Beautiful, This paper discusses the
many ways you can use colour display attributes to make
yourUse of the APL'PLUS PC and APL*PLUSII systemsmore productive and enjoyable,An extensive suiteof utility
functionswill be illustrated and demonstrated. Thesetunctions enable you to establish colour schemesfor theediting, maintenance,and display of functions and varioustypes of data arrays. Many of theutilities are also applicable
to monochrome monitors.
Kondrashev, Andrew V.: The Family of SoviatAPL Systems.This paperdeals with the original implementation of the familyof APL systems for diverse minl, micro and personal Sovietcomputers.
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Barker, Guy et al.: Conscientious Programming Using PMA.This paper drawsattention to the importance of applicationsupport and the need for APLsoftware management Itdescribes the use of APL systems at Philips to assist inproviding a controlled application support environment and
examinesin detail an APL software management system,PMA(Program Maintenance Aid).
Lucas, Jim: Programming ecology, or the world at large. APL,like any programming language,interacts with variousenvironments and individuals. This paper examines theinteractive demands of each extemalinfluence and themeans by which APLhas tied to meet these damands as aset of mutually intardapent systems,i.e. an ecology.Itsuggests some generat principies for ecological success,illustrating them with examples from both natural biologicalsystems and APL. Itthe proposes some futura evolutionarydirections for APLwhich should not only Insure its survival butgain it a dominant position in the programming ecology. Nottheleast important conclusionis that APL must beresponsible for its own success,
Rutiser, Wiliam A.: Object-Orionted Programming of XWindow System GraphicalUser Interfaces. This paperdescribes an experimental interface trom an APLimplementation to the X Window System and an APL object-oriented programming style for creating graphical userinterfaces.
Weintraub, David: APL20S: Design Considerations for aNestedArayFile System. APL2CS is an Extemal Functionforthe APL2 system, designed to enable APL2 applications toaccess operating system filas (and information about thesefiles)in a straightiorward and efficient way, using the power ofAPL2 syntax to maximum advantage. The design goals andapproaches for APL2OS are discussad,in the context of asummary ofits features.
Wheeler, James G.: Design and Implementation of theInterface to Compiled Languages in APL*PLUS Ii, APL*PLUSHis a second-generation 32-bit APL interpreter that runsunder the MS DOSoperating system. A recent release hasintroduced two new systemfunctions that make it possible forAPL to dynamically load and execute programs written incompiled languages such as C and Fortran. Theseenhancements presented both design and implementationchallenges. On the design sida, it was necessary to make itas easy as possible for the APL programmerto integrate non-APL. routinesinto applications. The implementation siderequired considerable technical ereativity and invention, sincethe MS DOSenvironmentprovides nobuilt-in functions tordynamic loading and execution of programs.
Ossterman, Johnny: Very high quality user interface and fastdata fling using a PC. Theuser response to any computersystem depandsvery much onthe way tha usar ‘sees" andYeals'’the system,or the usarInterface. tn order for APL. toremain competitive compared to othar PC software products itis imperative that i is easy for the APL programmerfusar toexploit the full potential ofthe PC environment. Since datafiling operations are often disproportionally time-consumingona PG,fast file handling functions are essential. This paperintroduces, through the use of a toalbox of compiledutilities, anew way to implement an efficiant and atvactive userintesface combinedwith fast and flexible handling of fixedlength data files.

STREAM 6: APPLICATIONS: HOW TOSOLVE PROBLEMSWITH APL
APLIs being used to solve diverse but very real prablemssomelarge, some smaller, The presentations in this group
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demonstrate solutions to a selection of problems which may,hopefully, provide inspiration to go and do likewise.......0 
Botton! Paolo et al: Definition of image interpretationstategies in APL. Imagescan be analyzed as digital arrays inwhich not only numeri, but also topologic, geometric, andshape properties have to be detected.The use of APLfunctional notation permits the easy dafinition of interpretationstrategies to detect and manipulate these properties: A)in aconcise form, avoiding house-keeping details, so that thestrategy can be generally understood. B) allowing thedecomposition of hightevel functions Into their components,highlighting substrategias. C) focusing on those activitieswhich ara fundamental to each substrategy. Thesepropertiestacflitate visualization of the general algorithmic ideasunderlying a given svategy, While at the same time executionof the generated code allows checking their computationalmeaning on reat data. The concept will be Mustrated throughthe discussion of examples.
Friis, Erk 8. APL2 andMIDI. The Musical InstrumentDigitalInterface (MIDI) protocol may be effectively modelled in APL2through the definitionof scalar functions. This paperdemonstrates various techniques in tha modelling andmanipulation of MIDIdata as well as other musica! models forpitch and chords in APL2.
Groner, Leo and Cook, Janice H.: QMOD,an analyticalresponse time model for distributed systems. Networkdesigners are faced with a combinatorial explosion af cheices
not only among various vendors’ workstations, hosts andservers, but also amongapplicationdistribution strategies,communication media, communication protocols, and networktopologies. To study performance tradectt's among variousdesigns, the authors have developed a generic systemthroughput and response-time modet for distributed systems.Wehave applied the model to actual customernetworks.Since the package is designed with an open set of submodettypes, and since APL2 is portable across manyarchitecturesand operating systems, we caneasily integrata non-APL2code.
Langiet, Gerard A.: The travelling salesman problem, revisitedwith APL, This paper introduces a new algorithm for the TSPand the class of n-p complete combinatory problems, whichwere first found empirically with the help of APL used as a‘tool of thought’. Thenfollows a demonstration which showsthat simplicity - as well as vector programuning - maylead tosignificant progress in some fields of optimization, Programsare short and efficient. Reprogramming in Pascal or Fortranleads 10 code which to some extent runs faster than theinterpreted APL models. Thouseof parallal processors wouldsignificantly improve the solutionof the TSP. APL should alsoplay a role In this newfield of computerscience.
Laurmaa, Timo: Desktop Publishing ont maintrame with APL.and Ventura Publisher. This paper describes a facility whichcan provide APL applications with very high quality output, byintegrating the mainframe APL environmentand a PCdesktop publishing system. The concept also shows anexample of a VM/CMSserver machine running on a PC. Thesystem describedin this paper is an unusual example of adistributed Host&PC application - here the mainframetransmits data to beefficiantly processed in a PC.
Olsen, Thomas: Mutti-Axis NC Postprocassor for MachiningCantars, AP12 is applied to postprocessing CL (cutterlocation) datafiles output from the CADCAM systams APT,CATIA and CADAM NC.For multi-axis (XYZ with one or tworotary axis) applications, an APL2 PP (postprocessor) wasfound more convenient and expedient than commercially-available PPs.Availability of "source code" plus immediateresponseto user need outweighthe higher cost of processingwith an APLinterpreter. The paper brietly raviewsthe concept
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of NC postprocessing and evolution of the subject PP fromearlier version marketed by IBM Germany.Implementation
notes includa use of ADRS to maintain NC machinecharacteristics and APL2 functions, a FORTRANinterface to
CL-data, and WSSIZE minimization.
Pritehard, Tom: IBM Systeny/370 Channel ProgrammingUsingAPL. This paperdescribes how disk, tape and otherGavices attached to an BM Systemy370 class machinerunning the VM operating system can be programmed directlyfrom APL. The techniques rely on a faw surprisingly simpleAPLfunctions and a simple auxiliary processor.
Teilori, Timo and Olkkola, Toivo: LYYT! - An integrated
Dasign and Control System. LYYTIis an APL2-basedintegrated system for design and manufacturing af customer-
tailored switchgears, containing some expert system features.System development started in 1981. Tha LYYTI system uses
the relational database DB2 and interfacas with FORTRAN,
GDDM and CADAM {via FORTRAN). LYYTI runson a IBM
$090-180S under TSO and all of the approx. 120 daily usersaccess the same packaged workspace.Portingthe system toa PC- PS/2 network is in process.

STREAM7: APPLICATIONS:FINANCIAL AND INSURANCE
“Traditional strongholds for APLapplications have been theworlds of finance and demography, The presentationsin thisgroup demonstrate that this Is stil so.
Foote, William G.:APL2 Analysis and design of mortgage-backed securities. This paper demanstrates the ability of
APL2 data structures and algorithmic capabilities to transforma description of a contingent claims pricing mosial into animplemented representation. The usefulnessof the model liesin its ability to generate scenario-based analyses of theimpact of varying market conditions on the valueof themortgage-backed security.

 

fversen, Torben: The use of APL in Managementinformationand Economics in the Copenhagen Telephone Company,KTAS. KTAS is operating in complex and dynamicsurroundings which has emphasized the need for instant,foliable managementinformation, This paper describes theactivities which the company have integrated into amanagement information system and how this has beenachieved throughthe use of APL.
Kaski, Eova-Liisa: End-user KESSU. The present-dayKESSUIV is the tanth generationof a Finnish medium termmacro-economic computerized model, Since the beginning intheearly sixtes, the model has constantly beenextended andoptimized. Oneof the major advanceshas beentheporting ofthe system from a mainframe to PC environments. Despitethe increasing complexity of the model it performs verysatistactorily on PCs and enables economists to evaluate amutttude of Whatt’ scenarios. The system structure ismodular and rabust, including error recavery and helpfacilities. The user interface is largely menu-driven, permittingthe model to be used by staff without EDPexpertise,

 

Moyer, Ofe M.: An insurance simulation model. This paperdescribes the developement of an economic simulation modelfor Topdanmark, an insurance/tinancial corporation. Themodel is interactive, menu-driven and permits themanipulationof all relavant economic determinants (interestrates, inflation, investmentportfolio, premium income,outstanding claims etc.), Output is in the form of scenario-based P&Laccounts and balance sheets. The madel wasdeveloped by economist end-users.



 

 

VECTOR Vol.6 No.4
 

Miroshnikov, Alexey 1: Algoritten Alterable Models andAPL.This paper deals with the software developmentof a set ofeconomics systems models: algorithm alterable models(AAM).Thespecial feature of AM is that rasearch work withthe model leads to new knowledgeabout the modeliedsystem, which necessitatas changes to the modalitsell. Afterthe change,the cycle is repeated. As an example, the paperdiscusses modalling of a long-tarm planning process inconstruction. Corresponding software - DSS - is described forplanning. DSS has beenImplemented # APL 2.0 on a CDCCyber-172 mainframein LIAS USSR.Psoudo- parallelexecutions, combining APL with ALGOL and FORTRANsubsystems, have been developed to improve the dynamiccharacteristics of the DSS software,
STREAM 8: APPLICATIONS:SCIENTIFIC AND ENGINEERING
‘APLis being usad in the scientific and engineering communityas a too!to deal with everyday computing needs, as well as toexplore theoretical issues, and the presentations in this groupillustrate how.
Alfonseca, Manvel: Neural networksin APL. Neural networksare fairy straightforward to program in a matrix oriantedlanguage such as APL Theonly general improvementthatwould benefit tham would be the implementation of sparsematrices, Small networks canbe trained easily using thestandard procedures (back propagation, etc).
Apiola, Helkkiand Poltola, Pirkka: Integrating APL withsymbol manipulation, numerical software and graphics. Thispresentation deals with the idea of combining symbolmanipulation, numesical computation andgraphics into ahigh-levelenvironmentfor solving problems in scientificcomputing. The basic building blocks are Fortran subroutinelibraries, a symbol manipulation system, and a vector-matrixlanguage, Thus, we have chosen two different high-level hostsystems which are suitably connectedto the Fortran-world(APL and Macsyma). We strass the idea of giving the userbuilding blocks, as well as ideas for extending the system tomeetthe specific needs of each individualdealing withcomputational problems in very diverse computingenvironments.
Capra, Renato: Preliminary Mesh Checking for Structural
Analysis. The purposeof this work is to provide tools forchecking the nodes and elements of a Finite Element
Modeller for Structural Analysis (Nastran).All the checksrelated to single elements (warping and stretch factor. interiorangles) can be performedon the whole madewithout foops:usingscalar functions. Operationsinvolving comparisons
between elements (such as coincident nodes and coincidentselements checking) require a non-trivial approach.A simplealgorithmfor recursive space-splitting is ascribed withperformance considerationsfor targe models. Graphic outputobtained using the Graphics Support Library of RTPC and an
interface to Intarleaf Workstation Publishing System are alsoprovided,
Hawkes, Alan G,: Markoy Processes in APL Using examplesfrom two areas of application, fon channel models andsystems reliability, we illustrate the power of APL as anexecutable notation for the mathematics of finite-state Markovprocesses, We strass,in particular, the algebra of partitioned

Matrices and second-generation features of DYALOG APL.which allow a simple natural way ofcreating certain structuredmatrices.
Hendriks, Ferdinand and Ching, Wai-Mee: Sparse MatrixTechnology Tools in APL We haveimplemented sparsematrix technology toats in APL. Such tools have beenconspicuously scarce, because APLhas not been thelanguage ofchoica tor salving boundary valueproblemsgoverned bypartial differential equationsin a way that adds
flexibility and, on accountofits compactness, maintainability.The main criticism of APL in numerically intensiveapplications has been execution speed. APL compilationaddresses this drawback and shows factors of speedImprovementof bettar than about three.
Lin, Edward Y.H, and Bricker, Dennis L: Implementing theRecursive APL Codetor Dynamic Programming. Despite theimportance and wide applicability of Dynamic Programmingtechniques in optimization,the complaxity and uniqueness ofvarious dynamic pragramming models often makes thecomprehension of their solution procedures difficult,particularlyfor a novice, Although it can be argued that, unliketha Simplex method in linear programming, no generaldynamic programmingalgorithm exists, with the recursivecapability of APL, itis feasible to develop a "systematic*solution approach for deterministic dynamic programming. Inthis paper, we introduce a set of such APL code developed tosolve various types of dynamic programming problems withminor modifications an some ofits key functions toaccommodate the natura of each type of problems.
Pantziarka, Panagiotis: Object Oriented Database UsingFrames in Second Generation APL The appeal of ObjectOriented systems and methodologiesis that they provideconceptually simple and powerful tools to representthe reatworld. The essential elements of object orientation include:information hiding, classes, dynamic instantiation of abjects,methods and the inheritance of proparties by object. Framesare a way to combine both data and proceduresto representknowledge. This paper describes a frame representationsystem that is used to create a simple object orienteddatabase. The frame structures are described and it is shownthat they can be represented as nested arrays. Theinheritanca mechanisms are detalled and functions developedto handle the frames. Finally, a proposalis made for thefurther development of frame structured systems in APL
Springall, Tom and Toliet, Gustav: A Shading Approach toNon-Convex Clipping. Tha conventional way of dipping agraphic object with a rectangular window or any convexPolygonis to cut the object along a line tangent to each sideof the polygon, Parts of the abjact on the exterior sideof thelineare thrown away. However, this processfails if theclipping window is non-convex,i. has ong or more comersthat point inward, or if the window consists of more than anepolygon. Oneway of dealing with this situation Is to break upthe windowinto simpla convex polygons. A differentapproach,presented hera,Is to use shading logic. Thewindow is seen as an areato be shaded,and the abject, asthe shading pattem. The method yields nat only tha clippedobject, but also, as a by-product, the raverse clipping,Le.,that part of the object thatlies outside the window. This is anadvantage in graphics editing where both clippings are oftenneeded at the same time.
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The APL90 Conference Exhibition
The APL90 Conference Exhibition will be tightly integrated with the Conference
itself, as most of the stands are in the lobby area right outside the lecture rooms.
The exhibition will show the latest advances from the major vendors of APL and
related software and hardware products.
Vendorforumswill also be offered, for detailed expositions, and particularly for
new and enhanced product launches. These are half hour presentations by
vendorsin the lecture rooms. The overall schedule of Vendor Forums is shown
in the conference programme on page 12; the detailed schedule will be
announcedat the conference.

Call For Software Contributions
Since APL86 in Manchester each APL conference has featured a Software
Exchange, and APL90will continue this tradition. We hereby invite you to share
your code with the APL community. In an attempt to raise the visibility of the
offered software, APL90 invites you to prepare a short presentation (10-15
minutes) of your masterpiece. In addition, we would like a short (1-2 page)
introduction to the software.
Wehopeto have a complete collection of software from the previous exchanges
as well as the new submissions received for APL90, All contributions are
welcome. Wewill accept submissionsin the following forms:

1) Workspaces/Files for any APL interpreter running under MS-DOS.
2) APL.68000 or APL*PLUS workspaces for the Apple Macintosh.
3) DOS files in WSIS (WorkspaceInterchange Standard) form.

Please send your name, address, and a brief description of your proposed
submissionto:

Morten Kromberg,APL90 Software Exchange, ¢/o Insight Systems ApS
119 Nordre Strandvej, 3150 Hellebaek, Denmark

To help us plan, please also indicate the hardware, operating system and
interpreter on which your contribution will run. Also indicate whether you are
willing to make a short presentation, and any requirements you have in this
respect. This preliminary information should be received no later than May15th,
1990, Contributions in machine-readable form should be received nolater than
June 30th, 1990.
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Registration Procedure
Please do not attemptto register until you have received a printed registration
form. Invitations containing registration forms can be obtained from the
congress bureau or from members of the programme and organizing
committees.
The registration form should be returned to the Conference Bureau, DIS
Congress Service Copenhagen A/S, at your earliest convenience duly filled in
and preferably typewritten, accompanied by the fee and other payments in
Danish Kroner (DKK).

Deadline For Early Registration: June 1, 1990.

Registration Fees: Dkk
Participant, member of DD/ACM/SIGAPL, before June 1 ...... 3,650.-
Participant, membex of DD/ACM/SIGAPL, after June 1 ......5 4,150.-
Paxticipant, not membex of DD/ACM/SIGAPL, before June 1 .. 4,300.-
Participant, not member of DD/ACM/SIGAPL, after June 1 ... 4,800.-
Student participant (please see below) .....eeeeseseeteees 1,000.-
Accompanying POTGON wiscseecccceeeeeeneeeeteettteseeutenes 1,150.-

Students: Only full-time students will be accepted as participants on studentfee,
and sufficient verification must be sent together with the registration form. The
verification could beeither a copy of yourstudent card (1990) or a letter from the
head of yourfaculty.
The conference fee includes: The conference fee for participants includes full
conference documentation, coffee/tea during the conference Monday to Friday,
the Get-Together on Monday,the Banquet on Thursday, Tivoli pass Wednesday
and Thursday and Bus pass Mondayto Friday. Registration before June 1 also
includes mailing of the Conference Proceedings to the participant before the
conference.
The conference fee for students includes only the conference programme,
Proceedings, the Get-Together on Monday and Bus pass Mondayto Friday.
The conference fee for accompanying persons includes the Louisiana Museum
Tour on Tuesday(incl. lunch), the Get-Together on Monday, the Banquet on
Thursday, Tivoli pass Wednesday and Thursday and Bus pass Monday to
Friday.
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Accommodation
The Conference Bureau offers participants of the APL90 Conference hotel rooms
at a special discount conference price. Rooms will be booked according to your
indication on the Registration Form - in as far as possible. Participants are
advised to reserve roomsasearly as possible, August being the peak season.
Hotels are available in the following price categories:

Category Single Double
A 1,320 1,650
B 725-3895 850-1,130
e 550 785
D 320-350 400-450

Extra bedding for childrenis available at most Hotels on request.
Hotel reservations will be made only when the Conference bureau has received
yourdeposit (indicated on the Registration Form). The deposit will be refunded
in full as a deduction from thebill, which mustbesettled on checking out of the
hotel. The deposit also serves as a guaranteeforthefirst night in case of non-
arrival.
As a confirmation of your hotel booking you will receive a hotel voucher with
full hotel name and address. The voucher must be presented to the hotel upon
arrival. When you receive the voucher, please check that it shows the right
arrival and departure dates.

 

Conference Bureau:
DIS Conference Service Copenhagen A/S
LindeAlle 48
DK-2720 Vanloese
Denmark
Tel: 45 31 71 22 44
Fax: 45 31 71 60 88
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Fully Revised APL Product Guide
Compiled by Alison Chatterton

VECTOR’s exclusive APL Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcome
any comments readers may have on its usefulness and any suggestions for
improvements.
Please note that the guide has been fully revised for Vector 6.4. All vendors
have been personally contacted, and any whofailed to reply have had their
entries removed.
Wereserve the right to edit material supplied for reasons of space or to ensure a
fair market coverage.
Thelistings are not restricted to UK companies andinternational suppliers are
welcometo take advantageof these pages. Where no UKdistributor has yet been
appointed, the vendor should indicate whether this is imminent or whether
approachesfor representation by existing companies are welcomed.
For convenience to readers, the productlist has been divided into the following
groups:

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

Every effort has been madeto avoid errorsin theselistings but no responsibility
can be taken by the working groupfor mistakes or omissions.

Note:‘poa’ indicates ‘price on application’.
All contributions to the APL Product Guide should be sent to Alison Chatterton,
at the addressontheinside back cover.  
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COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(2)
APLPeople IBM PCs & compatibies poa

Dyadic 1BM RS/6000 MD320 41,736

IBM RS/6000 M320 13,817

(8M RS/6000 MD320 22,655

1BM R&/6000 MD520 37,444

IBM RIS/6000 MDS30 72,054

1BM RS/6000 MD540 122,842

MicroAPL Aurora 20,000+
Spectrum 7,000+
Atari 10408T 790

MTC. a88sx AT 2600+

APL TIMESHARING SERVICES
COMPANY PRODUCT PRICES(£)
LP, Sharp SHARP APL poa

APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
APLSoftware APL*Plus/PC Release 9 535

Run-time poa
APL’PlusIl 1600
Run-time poa
Dyalog APL 1000-10,000

DETAILS
includes PC, monojoolour moniter, APL interpreter, operatingsystem sottware,plus optional printers, graphics boards,additional memory etc.
APL POWERstation (Grayscale) 27.5 MIPS, 7.4 Mflops RISCProcessor 8Mb RAM, 120Mb Disk419" 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERstation (Colour) 27.5 MIPS, 7.4 Milops RISCProcassor 8Mb RAM, 120MbDisk16" 1280x1024 Colour Graphies Display AIX, OSF Motif, DyalogAPL(1-user)
Advanced APL POWERstation 27.5 MIPS, 7.4 Mflops RISCProoassor 16Mb RAM, 320Mb Disk, 150Mb Tape46" 1280x1024 Colour Graphics Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERsystem (8-users) 27.5 MIPS, 7.4 Milaps RISCProcessor 16Mb RAM, 320MbDisk, 150Mb Tape CD-ROMDrive, 16 PortsALX, Dyalog APL (2-8 user licenca)
APL POWERsystem (16-users) 34.5 MIPS, 10.9 Mflops RISCProcessor 32Mb RAM, 1.34GbDisk, 2.3Gb Tape CD-ROMDrive, 16 PortsAIX, Dyalog APL(8+ user licence)
APL POWERsystem (32-users) 41 MIPS, 13 Mflops RISCProcessor 64Mb RAM, 1.7Gb Disk, 2.3Gb Taps CD-ROMDrive,82 PortsAIX,Dyalog APL (8+ userlicanca)
Multi-user APL computer using 68020 CPU.Std. configuration2Mb RAM,16 RS232 ports, 68 Mbhard disc, 720Kdiskette
Expandable mufti-user APL computer using Motorola 68000. Std.conguration 1 Mb RAM,12/36 Mb disc, 12 ports.
1 Mb Mono/Colour System,inciudas 1 Mbdisc drive & mains
transformer duilt into Console.
Entry level 32-bit compact AT with DYALOG APL. 2MB ram,VGA, 40MBhard disk, 1.44MB floppy disk, 102-key keyboard,monitor, mouse,MS-DOS 4.01, WORKS and WINDOWS-366.Many expansion options available.

DETAILS
Intemational Network application systemsand public databases.

DETAILS
STSC's APL for [BM PC, PC/AT and PS2.Upgrades trom earlier Releasesalso available.
Closed version of APL*Pius/PC which prevents user exposure to
APL.
incorporates mainframe features & performance in a version of
APL tor the PC

2nd generation APLfor Unix systems.
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APL2IPC 376 IBM's APL.2 forthe PC.
Cocking/Drury APL*PLUS/PC Ret 9 535 STSC’s full featured APL for IBM ‘s and compatibles- Version 9offers the potential for larger workspaces usingextendadjexpanded memory;full screenediting of numericarrays;user command processor; point & edit etc.Upgradesto version 9 are available from Version 8 and earllerreleases,

APLSPLUS PC Run-Time pea Closed version of the interpreter for developers, prevents userexposure to APL.
APL*PLUSII System 1600 High powered APL. Interpreter for the 80386chip,Price includes one years maintenance and free upgrades ~

volume discountsVERSION 3 DUE JUNE 1990.
APL*PLUSII Developer System poa _Al the features of the APL*PLUS [i Systemplusunlimited frearun-times to enable developers to distribute thelr applications.
APLYPLUS UNX poa STSC's 2nd generation API for all major Unix computers and

workstations.
APL*PLUS VMS Poa 2nd generation APLfor DEC VAX computers running underVMS.
APLPLUS Mainframe poa Enhances VS APLwith many high performance, highproductivity features. For VMIGMS and MVSJTSO offers simpleupgrade from VS APL.

Dyadic Dyalog APL Jor DOS/386. 995 Second generation APLfor DOS.Runs in 32-bit mode,supports very large workspaces. Unique “window-based* APLDevelopment Enviranmant and SM Screen Manager. Requires286/486 based PC or PSJ2,at least 2Mb RAM, EGA or VGA,DOS 2.9 or later.
Dyalog APL. for Unix Systems 995-12,000 _Secand generation APL for Unix systems.Available for Altas, Apollo, Bull, Dec, HP, IBM 6150, IBMFS/6000. Masscomp,Pyramid, NCR,Sun and Unisys machines,and for PCs and PO/2s running Xenix or AIX. Oracie interfaceavailable for IBM, Sun and Xenix versions.

APL Lid FAPUIPC or RML Nimbus 450 1SO conforming interpreter. Supplied only with manual. (see‘Other Products’ for accompanying books)
|-APLBBC 450 Asabove
L-APL/Archimedes 450 Asabove

18M UK IBM PC APL2 348 APL2 for the IBM PC. Program 5799-PGG/1, PAPQ number RJ-0411. From afl IBM dealers.
MicroAPtL APL.68000 2,000 Fullmplementation with componentfiles, error trapping ete. forSPECTRUM, HP300, SUN, NCA,NIXDORF, BULLotc.

QUJAPL, (keyword) 87 Full keyword APL for QL with many extra features.
QUJAPL. (APL chars) 87 VSAPI. compatible APLfor QLwith manyextra features.
‘APL.68000 Apple Macintosh a7
‘APL.68000 Apple MacII 260
APL.68000 Amiga 87 Full APL. interpreters with support for windows, mouse,graphicsetc.
APLL68000 for Atari ST 87
APL'PLUSJPC -REL 9 450
APL*PLUSI) 1,305

LP. Sharp APL*PLUS/PC 480 STSCAPL
Upgrade V7 to V8 100
Upgrade any to V8 200
Sharp APLUPOX V1 1,650 For IBM XT/AT 970
Sharp APUPC V2 40 shareware for BM PO/XT
Sharp APL poa for 18M mainframes

46

 



 

VECTOR Vol.6 No.4
 

APL VISUAL DISPLAY UNITS
COMPANY PRODUCT PRICES(£)
APLPeople {BM & compatibles poa
Dyadic IBM 3154 599

IBM 6154 1,228
MicroAPL Insight VOT-1 798

insight GDT-4 1,450
Concept201 1,295
Concept 2016 1,650

Shandell HDS3200/10 APL 965

HOS3200/25 APL 1065
HDS3200/35 APL 1265
HDS3200/5C APL 1995

APL PRINTERS
COMPANY PRODUCT PRICES(£)
APLPeople Epsonseries 200

Quen-data & Que etc 500
Dyadic Various poa
MicroAPL Datasouth DS180+ 1,195,

Philips GP480_ 2,137
QumeLetterpro20 549

APL PACKAGES
COMPANY PRODUCT PRICES(£)
APL-385 APL-385. 60(PC),125(mf)

FSM-385
DRAW-385
DB-385
GEN-385

APL Software Lig(mainframe) ROS poa
PANEL, poa
PFS poa
{PLS poa
REGGPAK poa

(microcomputer) POWERTOOLS 295

 

DETAILS
IBM and ‘budget’ APL VDUs - monochrome/colourfgraphics.
Monochrome APL/ASCII vdu with APL keyboard, Supportsdownloaded Dyalog APL font.
Colour APL/ASGII vdu with APL keyboard, Supports downloadedDyalog APL font.
Inexpensive APL VOU
With monochrome graphics
APL VDUwith 8 page memory
Graphics VDU
15" screen, 4 page memory, windows. 80/132 columns,full
overstrika. Multi-host multi-session support. ANSI X3.64, DECVT100, VT220, Tektronix 4010/4014 1024 x 390 resolution.
As above plus switchable 26 of 50 line screen. 75 Hz refresh,Resolution 1024 x 780 in graphics mods.
As HDS3200/25 plus local pan & zoom.
14" colour monitor. 75 Hz refresh. 8 or 16 colours from palette o256, Display memory 96tinas of 80 or 132 columns. APLprocassing & keyboard with full overstike. Windows, mufti-host,multi-session support, ANSI X3.64, DEC V¥220, VT100, VI62emulation.

DETAILS
Inexpensive dot-matrix and NLQ printers
Daisy-wheel printers
Rangeof APL printers available.
See Datatrade entry
Matrix printer with letter & draft quality and APL (480 eps).
APLY/ASCIIDaisy-wheelprinter

DETAILS
including ...
Screen development
Screen design
Relationat W.S.
MiscellaneousUtilities
Relation Data Base System
Fullscreen managementsystem
ProgramFile System - APLSystems developmentald
Project Management System
Rogression Analysis Package
Assemblerwritten replacementfunction for commonly used
CPU-consuming APLfunctions, includes a Forms Processor,
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REGGPAK poa Regression Analysis Package
RDS 990 _Refationat Database System

APL IMPETUS impetus poa Hierarchical Planning System
Cocking/Druryfor VSAPL) E'MENTS & SHAREFILE poa Componentfiles, quad- functions & nested arrays for VSAPL.under VM/CMS & MVS/TSO

COMPILER poa TheFirst APL compiter!
FILEPRINT poa —_—Print APLcomponent files
FILECONVERT poa Converts non-APLfiles to APL
FILEMANAGER: poa Extends APLprimitives to database management
TOOLS + UTILITIES poa APLSoltware developmenttools
DATAPORT poa _Information Centre spreadsheet incorporating data exchangebetween APL, FOCUS,IFPS, SAS, APL/OI, ADRSI, Lotus! 23,Visicalc, Mutiiplan & DIF

(for APL2) SHAREFILE/AP poa —_STSO's shared accass component file system for APL2,Comparable to all APL*PLUSfila systems: multi-user storage ofAPL2 arrays with efficient disk usage
FMT poa —Full featured FMT for APL2
wspoc Poa Workspace documentation utilities
FILEMANAGER poa Extends APLprimitives to database management

(for PC's) APL*PLUS PC Tools 325 Utilities including: RAM disk, full screen data entry, menu input,report generation, exception handling and games.
IRMA Module 120 827x IRMA support
Fin & Stat, Library 350 Financial & Statistical routines
SPREADSHEET MGR 495 APL-based spreadsheet for APL*PLUS/PC.Cell arithmatic;‘transfers to ASCII & Lotus

HMW. 4XTRA poa Front-end Foreign Exchangedealing / pos keeping
Arbitrage poa Arbitrage modalling
Basket poa Basket currency modelling
Menu-Bar pea pull-down menufor APL*PLUS/PC

HRH Systems Poa PC Utilities including: APLMAC (windows); Unlock (unlocksSunetions in AWS); DTEX (text and spreadsheet impexp).Mostly available In English or French.Interprocess JeDIr 1900-3200 Full screen APLZ editor with immediate APLexecution,and afull-screen debugger
(mainframe) AFM 8200-9800 High performance component and keyed file system (VS APLand APL2)

Format 1650 A QuadFMTdata formatter for VS APL and APL2
FSMt24 4650 AP124 programming for APL applications without GDDM (APL2)PowerCode 1300 External functions for APL2
CALLAP 3000 for calling non-APL. programs (VS APL and APL2)
ucr 1800 _Inter-user data transfer for VM users via IUVC

(PC) AFM 115 Single user component andkeyedfiles for APLO/PC.Mercia STATGRAPHICS 4 684 Integrated statistics/graphics systamfor the PC. Now withmacros, Bulk and educational discounts available,
Upgrade 3 to 4 218
Upgrade pre 3 to 4 975
MICROSPAN 250 Comprehensive APL tutor
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MicroAPL

LP. Sharp

Warwick University

LOGOL

TWIGS:

MicroTASK
MictoFILE
MictoPLOT
MicroLINK
MictoEDIT
MictoFORM
MicroSPAN
MicroGRID
APLCALC
MictoPLOTIPC
MicroSPAN/PG
PC TOOLS Vol 4
STATGRAPHICS Re! 1
STATGRAPHICS Rel 2
GLOBAL LIMITS
IPSACONNECT
MAILBOX
MAILBOX/PC V.2
upgrade to V.2
NEWSFLASH
VIEWPOINT
BATS.

FAB

Poa

199
99

599
4999
250
250
250
250
250
250
250
poa
400
250

296
495
535
poa
poa
pea
65
15

pea
poa

tree

Logistics management system for PC and 386, SalesForecasting, Inventory Control, Master Scheduling, Distribution
Raquirements, Planning etc
A modular library oftools to teach and explorestate-of-the-artmaterials management concepts.
Time seties forecasting
Warehause replenishment
Inventory Management
Grouping raquirements into EOQ's
Scheduling production/purchasing
AILS modules above
All S modulessitelicence
Product development aids
File utilities and database
Graphies tor HPplotters etc
Genera! device communicatons
Full screen APLeditor
Full screen forms design
‘Comprehensive APLtutor
Ethemet& other networking
APLspreadsheetsystem
For APL*PLUS/PCproduct
APLself instruction for APL"PLUS/PC

Exposure managementfor banks
Mainframe to micra link
Electronic Mall
Full screenfront endto [PSA mailbox
Realtime message exchange
AGL. - Info centre product
Menudriven systemfor time series analysis and forecastingusing Bayesian Dynamic modelling. Price is reduced to £35 foracademic institutions.
Training program for the above.
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APL CONSULTANCY
(prices quotedare per day unless otherwise marked)
COMPANY PRODUCT PRICES(£) DETAILS
APL People Consultancy poa Consultants availableatall lavels, with experience in: VS APL.

API.*PLUS, APL2, Sharp APL. Dyalog APL, APL8800, C/Unix,TSO/MVS, VM/CMS,graphics, Operational Research etc.
Expertise in APL system design,project management,prototyping, financial applications, decision support systems,MIS,links to non-APLsystems, documentation,etc.

Buckland ManagementSystems Consultancy poa Business and Technical systems in commerce andindustry -designing, programming and implementing applications,
Camacho Consultancy poa Specialising in programming & manualwriting,
Chapman Consultancy 150-300 24-hour programmer: APL, C, assembler, graphics; PC, mini,

mainframe, network.
Cocking/Drury Consultancy 478-275 Junior consultant

2786-350 Consultant
300-450 Senior consultant
400-600 Principat Consultant
450-750 Managing consultant

Peter Cyriax Consultancy 100-150, Junior Consultant
120-200 Consultant
160-300 Senior Consuhant

Delphi Consultancy poa APL system development on mainframes and micros.
Dyadic Consultancy poa APL and Unix system design, consultancy, programming and‘raining.
Eas Consultancy poa System prototyping: all types of information system, engineeringsoftware, graphics and decision support systems APL*PLUS/PC,APL2, Dyalog APL
H.MW. Consuttancy pea System designconsultancy, programming. HMW specialize inbanking andprototyping work.
lanA, Clark Consultancy poa Computer-based Information Systemsimplementation whereacceptance iscritical. APL on PC and Macintosh. Human.

Factors of HCI, novice ease of use;online assistancs;trainingcourses; distance-leaming materials.
intalligentProgramsLtd Consultancy 175-350 Systems development, enhancements, support.

Documentation 150-250 Preparation of new manuals, rewriting of existing materials,
Training 180-250 Training for APL experts throughto non-technical system Users.

Mercia Consultancy poa APL*PLUS & VSAPLconsultancy,
MicroAPL Consultancy poa Technical & applications consultancy.
M.T.LC, Consultancy 240-600 Business analysis and APL consultancy
QB On-Line Consultancy 250 Specialising in Banking,Financial & Planning Systems,
Rochester Group Consultancy poa ‘Specialise in MIS using Sharp APL,
LP. Sharp Consultancy poa Consultancy & support service world-wide.
Wickliffe
Computer Lid Consultancy poa System design, consultancy, programming and documentation.Especially project management and decision support systems
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OTHER PRODUCTS
COMPANY
APLPeople

HMW
APLLtd

LP. Sharp

RenaissanceData Systems

PRODUCT PRICES({) DETAILS
Employment Agency poa Permanent employees placed at alt vels. Contractors suppliedfor shorylong-term contacts, supervisador unsupervised.Executiva Search service available.
Employment poa Contractors and permanem employeesplaced,
An APL Tutoriat 2.50 45pp by Alvord & Thomson
An Encyclopaedia of APL (2nd Edn)5.80 _228ppby Helzer
APLin SocialStudies 2.50 36pp by Traberman
J-APLInstruction Manual (2nd Edn)2.60  85pp by Camacho & Ziemann
APLProgramsfor the Mathematics Classroom (Springer-Verlag)

44.50 165pp by Thomsen
* Please add one pound packing charge per order"
Productivity Tools poa _Uitilities for systems, operations, administration & analysts;auxiliary processors, comms software, intermational network.
Databases: poa Financial, aviation, energy and socioeconomic.

Booksellers The widest range of APL booksavailable anywhere, See Vector
advertisements.

VENDOR ADDRESSES
COMPANY CONTACT ADDRESS & TELEPHONENo.
APL 385 Adrian Smith Brock House, Gilling East, York. Tel: 04393-385
APL ImpetusLtd Cedric Heddle Rusper, Sandy Lane,Ivy Hatch, SEVENOAKS,Kent TN15 OPDTel: 0732-885426
APL People Jilt Moss The Od Malthouse, Clarence St, BATH, BA1 5NS.Tel: 0225-462602
APL Software David Alis The Ok Malthouse, Clarence ST, BATH, BA1 5NS.Tel; 0225-462602

Jill Moss
Buckland ManagementSystems John Buoktand Westwood,19 Grange Road, Camberley, Surrey, GU15 2DHTel; 0276 684327
Anthony Camacho 2 Blenheim Road, St. Albans, Herts AL1 4NR.Tel: St, Albans (0727) 60130
Paul Chapman 48, Trevelyan Road, London, SW47 SLN Tel: 01-767 4254
‘Cocking & Drury Lid. Romilly Cocking 180 Tottenham Court Road, LONDON, W1P 9LETel: 01496 9481 Fax: 01-438 0524
Datatrade Lid, Tony Checkseld 38 Billing Road, Northampton, NN1 DQ. Tel: 0604-22269
Delphi Consuttation David Crossley Church Green House,Stanford-in-the-Vale, Oxon SN7 8LQ.Tel; 09677-284
Dyadic SystemsLtd, Peter Donnelly Park House, TheHigh Strest, Alton, Hampshire, GU94 1EN,Tel: 0420-87024
ES Associates Frank Evans 49 Homesdaie Road,Orpington, Kent BRS 1JS,Tal: 0689-24741
H.M.W. Computing Ltd. Stan Wilkinson Hamilton House, 1 Temple Avenue, Victoria Embankment,

HRH Systems
fan A. Clark

LONDON EC4YOHATek: 01-353 4212Telex: 926604 HAMHSEG Fax: 01-353 3325
Dick Holt Box 44986,Silver Spring, Maryland 20904

9 Hill End, Frosterley, Bp. Auckland, Co. Durham DL13 2SX
Tal: 098852-7190
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APL Lid Anthony Camacho 2 Blenheim Road, St. Albans, AL1 4NA. Phone 0727-80130for queries,order forms, bulk ordars
JC Business Servicss 56 ThCrescent,Milton, Weston-super-Mare, Avon, BS22 8DU N.B. PAIDORDERS ONLY

IBM UKtd NatEng, Cente 414 Chiswick High Rd, London WaSTFTel: 01-747 0747
Interprocess Systems Stella Chambertain 9040 Roswell Road, Suite 690, Atlanta, Georgia 30950-1131Tal: (404) 992-8400
Mercia Software Ltd, Gareth Brentnalt Aston Science Park, Love Lane, Birmingham B7 4BJ. Tel: 021-359 5098
MicroAPL Ltd. David Eastwood ‘Sottth Bank Technopark, 90 London Road, LONDONSE1 6LNTel: 01-022 8865
MTC. Ray Cannon 7 Pine Wood, Sunbury-on-Thames, Middx. TW16 6SH Tel:Sunbury(09927) 80848
PeterCyriax Systems Pater Cyriax 213 Goldhurst Terrace, London NW8SER Tel: 01-624 7013(Answerphone) 0860-37763 (Mobile)
QB On-Line Systems Phitip Bulmer 5 Surrey House,Portsmouth Rd Camberley, Surrey, GU4S 1LB,
Renaissanca Data Systems Ed Shaw
The Rochester Group
Shandall Systems Ltd.
IPSA Lid,
Sugar Mill Software Corp.
WicklitfeComputer Lid
Warwick Univ.

Robert Pullman

Maurice Shanahan

Mike Butler

‘Lawrence H. Nitz

Nick Telfer
Dr Andy Pole

Tek 0276-20789
P.O. Box 20023, Park West Finance Station, New York, NY 10025-1510,U.S.A. Tet: (212)864-3078
50 S.Union St, Rochester NY 14607, U.S.A. Tel:716-454-4380 or 716-454-4841
Chittem House, High Street, Chalfont St. Giles, Bucks., HPS 4QH, Tet:02407-2027. Fax:02407-3118
7th Floor B Block, Coventry Point, Market Way, Coventry CV1 1EATal: 0203 256552

1180 Kika Place, Kailua, Hawaii 98734 Tel: (808) 261-7536

76 Victoria Rd., Whitehaven, Cumbria, CA29 6D. Tal:0946-692588
Dept of Statistics, University of Warwick, Coventry, CV4 7ALTe:0203-520066 x2158
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Reviews Section
introduction by Adrian Smith

This Vector includes a brief review of APL*PLUS/PC version-9. Obviously, this
concentrates on the new features available in this release; it is assumed that most
readers are sufficiently familiar with the basic productthat there is no need to
mentionexisting features and facilities.
Readers mightlike to note the April Ist release date of IBM'slatest APL2.5 for
the RS/6000 workstation and Microwriter AgendA. Atthe initial price of £99.99
(excl VAT), this is clearly a breakthrough in APL price/ performance, including
as it does a 64-bit packager, and a set of AP’s to provide full OS/2 Presentation-
manager emulation,
Wehavealso received an advance copy of Dyalog APL/386 with the new session
managerfacilities discussed by John Scholes on page 107. I can confirm the
immediate impact made by the newstyle of session, but I need more timeto get
to knowit in depth. The review will appear in July’s Vector.
Finally, we hopealso to review Release6 of the Powertools/PC product, with the
Common User Access tools demonstrated at the March meeting of the
Association. This gives APL applicationsthe ability to reproducetheeffect of MS
Windows, complete with mouse support, pop-up graphics and scrolling
windows.
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APL*PLUS/PC Release 9
reviewed by Adrian Smith

Introduction
I assume that APL*PLUS/PC needs no introduction. It has been the de facto
standard PC APL system for the last 5 years, and is only now beginning to be
challenged by IBM and Dyadic, with their new 32-bit APLs.
This review is aimed at existing APL*PLUS/PC users, who may be wondering
whether they should upgradeto version-9. Consequently it concentrates on thenew features in this release, and takes as read the general excellence of thisproduct.

The Infamous Smith Benchmarks
Tam going to have to give this up! Every time I benchmark one of STSC’sinterpreters,it is a little bit bigger, and goesa little bit slower.

¥Y MAKEOBS
C1] V¥+2000p 4 5 6 0
(2] M+ 100 10 p 2.5 6.7 0 0 8 75.7[3] S+10000p'THE CAT SAT ON THE MAT *
c4] 5(999+16]+'ADRIAN'
C5] I+10071000[6] B+10000pV=6
(7) FF+ 800 5 p'?R HGHJ FYE HIBG UGFHF HJ’
ts] FF(601;J+'EID,.'C9] ‘ALL DONE!

I make no claims for the truthfulness of these tests, but at least I can claim acontinuity back to Vector 1.4! I feel that the only one worth looking at is FN1000, which is a simple looper, and does almost no other processing.It seems tometo correlate rather well with the perceived ‘feel’ of the various APL systemsIhavetested.
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APL Expression Type vn.5 yn.8 ¥n.9 Ext.9
LOWA+1024 a WA 367K 342K 335K 206K

POPS 0 +/¥+V o DO OFS-T na INT .... 350 380 390 390
g+OTs o +/V[I] o DO OFS-f a IN? .... 50 60 60 a0

T+OTS o V+.xV © DO OFS-T a RL . 380 HERO 460 490
T+OTS 0 +/V*2 0 DO OFS-T a RL .... 3680 3840 3a60 3900
T+D2S o X*+/M © DO OPS-T a RL ue. 660 710 710 720
T+DTS o V+.%,M o DO OFS-T a RL » 2440 2260 2260 2310

  

P+OTS o +/S5='T' o DO OFS-Ta
T+7PS 0 'PAT'eS o DO QIS-Ta
T+OPS o X+Se'FAT' oDO OTS-T

 

a
f+O0FS o a/B o DO DTs-f a BL..-. 110 160 160 210

 

T+OTS o X+FFA,='EID..' o DO OPs-T a 60 90 90 90
T+Q7TS 0 X+FFA.=820 5p'EJD..'0D0 DFS-fa33.6s 37.55 37.55 37.55

 

v PN N;CT;X
{1} creo[2] DPs+(N<CP+CT+1)+EXIT
(3) Xe+/ 2 3 916
ca) +LP
[5] BXIT:'DONE'v

The timings onthe extended system are ratherlessreliable, as there seemed to be
a much greater variation than with the standard system. This may have been a
result of the reduced workspace, or it may be something in the call/return
mechanism between the session manager andthe interpreter. Either way, I kept
APLSM.EXEon my hard disk just long enoughto do these checks.
In summary, by upgrading to Version-9 you will lose 7K of free workspace, and
you can expect a degradation in speed of between 2% and 5%. In my view,the
“extended system’ was a bad mistake by the STSC marketing department, and
you would do bestto ignoreit.
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Whatdo you get from Version-9?
UK readers should refer to Cocking & Drury’s news on page 15 for the support
implications. Those of us whoarestill mostly on release-5 regard this as a bit of a
ted herring, indeed I recently had letter from a contented user of release 3!
However if you work for the kind of company that hates the idea of
‘unsupported products’ you obviously need at least 1 copy of release-9 to
reproduce yourproblems in!
Other than continued support, some of the things you get for your money are
listed in STSC’s ‘Summary of Changes’, which comes with the product. These are
the usual mix of minor fixes (relevant only to QWIN hackers), and genuine
enhancements. Here they are:

* properly typeset manuals. These are a huge improvement; they are much
better organised, and mucheasierto read.I actually found a couple of WIN
features I had previously totally overlooked, simply because ofthe terrible
presentation in the old manuals. Importantbits like the installation
instructionsare easy to find, and very clearly set out.

* even bigger numbers in the e= startup parameter,In theory, you can shift
rather more of the interpreter into upper memory than you can with e=8192 in
version-8.In practice, if you can find 128K of contiguous upper memory (the
bit between 640K and iMbyte), you are a better manthan I am! ] suspect this
will be of use only to owners of 286 kit with some form of XMSdriver; the rest
of us will have to be content with the 64K bonusavailable via e=8192.

* numeric editing with ) EDIf and QEDITin both the standard and extended
system. This is a dead handyfacility, particularly asit is quite a hard thing to
write efficiently in APL, Well worth a couple of K of OWA.

* simulated ] commands(as per the mainframe APL*PLUS/1000 system). These
are discussed in more detail below.

* odds and ends, e.g. an interrupt to purge the symboltable, upgraded VDI
graphics drivers, better terminal emulation, a new HANDLERS workspace,
andprinter support for the Epson LQ printers and HP Deskjet.

Simulated ‘User CommandProcessor’
APL*PLUS/1000 (from release 6 upwards) has had the ability to call ‘user-
defined’ commands such as ] VARS, using the ‘J key as an analogue of ‘)’ in
conventional APLs. The system comes with a numberof pre-defined commands,
but a major benefit of this is that you caneasily define your own, and they then
becomeglobally available to all your APL users without the need for everyone to
take copies in their own workspaces.
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Release-9 simulates this mechanism with a 4UCMD function, which pulls in
appropriately packaged code from a standard .ASFfile, and then runs it with
everything automatically localised. An example would be AUCMD 'FNS Mx!
which will list all functions beginning with ‘M’. There is a good selection of
functions already included in the file, but you will almost certainly want to
define new ones of your own.To this end, STSC have provided setofutility
functions, as well as very thorough documentation on the file structure, and the
way the user commands operate. In particular, all the cover functions (from
A4UCMD downwards) are unlocked and well commented; this is a highly
commendable move towards a more open architecture.
Oneofthese utility functions does some amazingjiggery-pokery with OPFKEY,
to mimic the appearance ofa ‘]’ on the screen, while actually executing ACMD
'Q'. MuchasI hatethis sort of subterfuge, it works reasonably well, as long as
you can train yourself to hit F5 whenever you want‘]’. A slight snag is that the
commandis left on the screen in the normal way, and you might get tempted to
take the cursor back up to it for another go... this will of course give you a
SYNTAX ERROR!

¢ JEDIT... native file editing, but at least you can stop this from putting Ctrl-Z
onthe end! the APL*PLUSII ) DIT did somereally nasty things to my
LOGIN.SOQL;this is muchbetter!

« J FNS... basically this does what ) FNS should have doneall along; a proper
wild-card match, and the ability to list functions from another workspace.

« LIB ...a muchtidierfile listing.
* JWSLOC and ] RENAME... find and replace namesthroughoutthe

workspace. Mostof us already have something similar, butif you are new to
APLyouwill find both of these invaluable.

These are the obviously useful ones, and they all work equally well in release 8.
My only minorgripesare: (a) they are a bit slow on anything other than a 386
machine; (b) please can we have ‘]’ recognition built in to the interpreter.

Summary
Users of slow old 8088 PCs (like me) should ignore all the above; nothing is
worth a 40% loss of speed, or 32K of [IWA, so stay with release 5. If you have
access to reasonably up to date hardware (say a 20MHz 386), the upgrade to
version-9 is well worth the trouble, but please leave APLSM.EXE in its
wrappings, and stick with the standard system.
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IBM’s APL2.5 for the RS/6000 and
Microwriter AgendA

reviewed by Adrian Smith

Technical Breakthrough
Oneof the major advantages of generating your APL systems using a high level
Intermediate Language(IL) is that you can quickly port your interpreter across a
wide variety of operating systems. This technology was first exploited in 1979
with an APL for the IBM System-7 minicomputer, and has subsequently been
applied to good effect by Dave Selby and Manuel Alfonseca in shipping
APL2/PCin both 16-bit and 32-bit versions.
IBM haveexploited the same techniquein their April announcement of APL2.5
simultaneously across two widely differing platforms: the top-end RS/6000
workstation (maximum workspace 3.7 Gbyte) and the Microwriter Agenda.It is
also fascinating to see the use of Display PostScript exploited for an APL
development environment which looks remarkably like Presentation Manager.
Again, the device-independenceis fully exploited in providing similar facilities
on the ultra-high resolution workstation monitor, and the 4x20 character LCD
display of the Microwriter.

New Features of APL2.5
As its name implies, a major enhancement of APL2.5 is Array Interpolation.Just
as you can join arrays on intermediate axes with Laminate, you can now index
arrays and vectors betweenexisting elements:

MAT+(112),([1.5] 12p1 23 a Standard APL
VEC+1+112

VEC(2 2.5 3] a APL2.5
33.5 &

APL2.5 uses natural cubic splines to interpolate in more complex cases. An
obvious use of this facility is to plot smooth curves through a series of points
(similar to the GDDM option ‘CURVE’).
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Rather than continue the controversy over the ‘best’ APL keyboard layout (see
the notes on the Falkoff Dual keyboard on page 92), IBM have chosen to bypass
the problem completely, and are shipping the MicroWriter keyboard as an
essential component of the system. They also provide an optional AP to allow
voice recognition of APL expressions.
This is probably the first ‘Environmentally Friendly’ APL to hit the market. It
justifies its distinctive green packaging with an enhanced A; when used with a
numeric left argument, this gives the user the option of ‘Environmentally Aware’
execution. For example at 2 0#A ‘expression' any attempt to produce
printoutwill give a DOMAIN ERROR,and at QAlevels above5, the processor
switches to progressively more energy-efficient algorithms, until by 10 DEA it
spends mostofits timeasleep.
Finally, supporters of I-APL will be delighted to see that not only is Direct
Definition supported for functions, but that APL2.5 also hasdirect definition of
Operators:

PLUS: a+w
2 PLUS (2 4)[1.2] a Note the need for ()
4.4

BLSE: wi pia
1 -ELSE+ 5

a)
0 -BLSE+ 5

0.2

Note the extension of the conventional syntax to include g as the ‘data’ operand,
in addition to a and w as the function operands. Readers mightlike to compare
the simplicity of this new style of operator definition with the same ELSE
operator in John Scholes’s workshop on page66.

Price and Availability
APL2.5 is shipped ona single 3.5" optical disk, and will be available exclusively
from APL-385 from 1st April (UK and Rockall only). The cost is £99.99 (exel
VAT), inclusiveof the 64-bit packager.
For moredetails, contact:

J, Phelfritt
Brook House,Gilling East, York
Tel: 04393-385
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RECENT MEETINGS
This section of VECTORis intended to document the seminars given at recent
meetings of the association; it is of particular value to members wholive away
from London. It also covers other selected events which may be of general
interest to the APL community.
If you would like to speak at one of the regular British APL Association
seminars, please ring the Activities Officer (address on inside back cover) who
will respond enthusiastically to your offer.
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Notes on Recent Meetings
Introduction by Adrian Smith

Many thanks to Ed Shaw for his notes on Arthur Whitney's talk on ‘A’ at Morgan
Stanley in New York. The notes even survived downloading through Anthony
Camacho’s IPSA mailboxfairly intact.
The January meeting was billed as ‘CUA Tools’ for APL, followed by a
demonstration of the new Dyalog APL session manager, and closing with a
Workshop on defined operators. Unfortunately, Per Hultin couldn’t make the
meeting, so instead of CUA tools, we had a demonstration of some of the
existing Powertools technology, as seenin Stan Wilkinson's 4XTRA package.
The demonstration of Dyalog’s session manager was most impressive, and
readers might like to refer to John Scholes’s paper ‘A New Development
Environmentfor Dyalog APL’ on page 101. John has also provided an extremely
thought-provoking session-log ofhis talk on defined operators.
In February, we enjoyed a talk by Tim Perry on an estimating package for
engineering companies called PEFAC. Tim’s noteswill be in Vector 7.1.

I

filled in
with a demonstration ofa little Hypertext interface to Oracle. For some reason,
the audience went strangely quiet at the idea of 500 tonnesof chocolate... I can’t
think why!
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Moreon ‘A’ by Arthur Whitney
notes by Ed Shaw, via Anthony Camacho’s Mailbox

Waybackin January, 1990, Arthur Whitney presented an update on his work on
the A language to NY/SIGAPL. The meeting was hosted by Morgan Stanley in
one oftheir corneroffices high up in a Rockerfeller Center office building in the
heart of Manhattan, overlooking a shimmering Avenue of the Americas after an
early evening rain. It was a metaphorical venue for an APL that makes youfeelon top of the world,
For the most part, Arthur reiterated what he has said at APL89, which wasfully
reported in the October 1989 issue of Vector. By January A had gone through one
more revision and was operating on a machine with even more addressablememory. He also demonstrated A before our very eyes, including a quick passthrough a 700 megabytefile containing all prices every five minutes for the last
five years of a select group of stocks.
I remembertrying to describe whatI had seen to my associatesin the office thenext day. The digits 3716 stuck in my mind but J could not focus on what orderof magnitudeit was. Finally I calculated 2 to the 32nd power on mytrusty super-
calculator andrealized that it was a workspace of 3.7 gigabytes. The remaining
digits didn’t matter! For someone who had just recently grabbed 130K ofmemory above 640K ona PC,it took the breath away, madetheheart skip a beat,
and caused the hands to develop a slight tremor. Just for the fun of it, Arthur
pushed the workspace to the maximum - 4,097,835,008 bytes while I wastalking
to him recently on the phone. So is Morgan Stanley happy? No. They are
anxiously awaiting the arrival of an IBM RISC System/6000 which will have an
address space of 2*52. | leave that computation to the reader.
It is wonderful talking with Arthur. He is excited about both APL and what he
has been able to do with the interpreter. He is extremely pleased with the
reception A hasbeen getting at Morgan Stanley. Usageis spreading beyond the
Analytical Proprietary Trading Group of whichheis a part into other areas of the
company. It may well be that A will save APL at Morgan. APL’s performance has
been increasingly challengedoflate.
When asked what contributed to the increase in speed of A over other
commercial APL interpreters, Arthur suggested the following factors:

* Manyofthe primitive functions execute 2 to 5 timesfaster because they use
faster algorithmswritten in C.
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* A allowsthe userto select a faster APL algorithm to solve the same problem
because it has functions/operators not available in (some) other APL’s,e.g. the
rank operator.

+ Ausestight code.It is moreefficient simply because it was written by one
person rather than by many overa period ofyears.

* A pre-parsesto a greater extent than other implementations.
« Some meaningfulefficiency derives from the absence of garbagecollection

(reorganizing memoryso thatfree space is contiguous), perhaps as muchas
20%.

How does A manage to avoid garbagecollection? The answerlies in the large
addressable memory space. When a request for memory is made, available
memory is broken downinto blocks which are some powerof two in size. The
new object is allocated a contiguous segment of these blocks. This process
continues as more memoryis requested. If real memory is no longeravailable,
then unused objects are swapped out and the available pages are swappedin.
There you do have object movement, but only what is necessary. In garbage
collection as many objects are moved as are needed to clean up the
fragmentation. As memoryis freed in A, no movementtakes place. Those pages
are merely flagged asfree.
Whetherthatspace is usable depends on whetheritis large enough to contain a
new request. So there is no free lunch,In effecta tradeoff is made. Give A a large
address space and under normal circumstances (who would call Morgan
Stanley’s circumstances normal?) there will always be space available. But
fragmentation does occur andit is not directly removed. Theoretically, half the
space mightbe fragmented enough so that only small objects canfit, soit is still
possible to getaWS FULL.
Arthur and his colleagues have successfully processed objects of 400 megabytes
in size, requiring intermediate storage of 800 megabytes.It took approximately a
half hour to process on the Solbourne (A computer using SUN’s SPARCchip. A
side note: SUN was founded by people who were involved in the Stanford
University Network project in the 1970's.)
Oneofthe implications of A’s innovative memory managementtechniqueis that
it oughtto be transferable to other APLs running underan operating system that
provides access to the paging mechanism. One wondersif it might indeed be
implementable in some form using only a virtual workspacefile as in STSC’s
APL*PLUS/PC.
Whatis next? The current project for A is to add an interesting user interface
using X-windows. And after that? ... Stay tuned. Since the source code is only
30K and the object code is only 100K maybe some waycan be found to make A
available to the rest of us mortals. One can hope.
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Some Defined Operators in Dyalog APL
by John Scholes - Dyadic Systems

The following text is a “hard copy’ of one of the sessions which took place at the
British APL Association workshop on ‘User Defined Operators’. The functions
and operators shownhere are certainly notall original, and many are perhaps
more interesting than useful. However some of them may provide food for
thought.
First, an operator which is useful when writing function expressions such as +. «
or +.*/ as it shows you what's going on during the evaluation.

Vv Z+A(FN V)B a verbosely
(1) A (UOR'FN') B '+' (Z+*A FN B)

v

OR is a function in Dyalog APL in the (CR, OVR,... mould which gives a sketch
of the named function.

24+V 3
2 + 3 + 8
5

+V/i4
3 + +7
2 + 7+ 9
1 + 9+ 10
10

3 4 (+V¥).(*V) 10 20
% *« 20 + 80
3 x 16 + 30
30 + 80 + 110
110

if your APL doesn’t have JOR, you canstill get a good idea of the execution of
the function by replacing thefirst line with:

{1] A 'te' B '+"' (Z+A FN B)

in which case you would see:
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you may also like to make the V operator ambivalent so you can trace the
execution of monadic functions.
In the examples which follow, we will use the primitive ‘compose’ operator‘o’.
Composecan be used to glue an argument to a dyadic function to produce a new
monadic function. For example:

* © 0.5 is the monadic square root function;
te 0 is the trig function ‘sin’.

(#90.5) 9

ON is an operator which applies its (function) operand repeatedly to the
argument,

VY Z+REP(FN ON)Z
(1] +REP+0[2] Z+FN Z
C3] REP*REP-1
Ca] a1

.. 80 the following function (verbosely) doublesits argument4 times:

4 xVo2 ON 1
a x2+2
2x*x2+4
Hx2+ 8
8x 2+ 16
16

.. or using a function which drawsa little box aroundits argument:

2 BOX ON 'ZOOM* 
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101 2 BOX ON * 'ZOOM'
Q

5 "| le

Note that ON with a boolean left argument gives us conditional function
application, a sort of ‘if’ construct. For example, the following expression draws a
box around the matrix onlyif it is non-null:

(0 O#pMAT) BOX ON MAT

Likewise, the FL.SE operator conditionally applies either its left or right function
operand:

Vv Z+BOOL( PRUE ELSE FALSE)Z
€1] +BOOL/T
[2] Z+FALSE Z
C3] 70
C4) T:Z+TRUE Z

v

... the following trivial example showsits use:

1 - ELSE + 4&

0 - ELSE + 4
0.25

Now we have ELSE, we can use it to define DOWN which applies its function
with D each’s or D levels downfrom thetop of the nested array:

Y Z*D(FN DOWN)Z
{41j Z<(0=D) FN BLSE((D-1)°(PN DOWN")) Z

v

which says: If D is zero, apply FW directly (with zero each’s) to Z, otherwise
applyit at depth D-1 to each subarray. Notethat the string

FN ELSE ((D-1)°(FN DOWN”))
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.. forms a single derived function in exactly the same way that +. forms the
derived function for inner product.
So, if NUMS is a Vector-of-Vectors-of-Vectors of numbers.

DISPLAY NUMS

 

. |weer te | tee eee TI1421 13 41 1 is 6) 17 el | || 1 |\ |:

 

then

1 ¢DOWN NUMS34 12 78 56
2 +/DOWN NUMS37 41 15
3 BOX DOWN NUMSHa Aw Ge ve

Now, combining DOWN with OW youcansay:
Go down2 levels and there draw little boxes:

2 (3°( BOX ON)) DOWN NUMS
 

 

 

                  
interestingly, this gives the same result as if you said:

a (2°(BOX DOWN)) ON NUMS
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.. or: 3 times in a row, go down levels and there draw a box.
Just as the ELSE operator provides a counterpart to procedural languages’if ..
then .. else construct, the following rather opaque OF operator gives us an
equivalent to the CASE statement.

Vo Z+{D}(N¥ OF FN)Z a Z2+N OF FN1 OF FN2 OF FN] ... Z.
Ca} +(3=0NC'N')4+2 0 N Z+{DEX'N')N Za LEFT DN TREE WHILE WN IS FH.
£2] +(OfO=N)+3 0 2+FN Z a APPLY FN IF N'TH FROM LEFT OF TREE.
C3) +(O¥C'D')+0 o Z+(N-1)Z @ PREFIX POSN FROM LEFT IF NOT TOP.

v

so we can write ...

2 OF + OF + OF - 4
0.25

.. apply the 2nd function (+) to the argument. Similarly:

3 OF + OF + OF - 4

an outof range casejust returns the argument unchanged.

868 OF + OF + OF - &

wecan use OF to write LEAVES whichapplies its function operand to subarrays
of depth D.It’s a sort of opposite to the DOWN operator.

V 2+(D LEAVES FN)Z n APPLY FN TO LEAVES OF DEPTE D.
C1) Z+(DIO+1+xD~|=Z) OF (D LEAVES FN") OF FN Z

v
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This says return:
In the case ( D is less than the depth of ),
... the application of D LEAVES FN to each subarrayof Z.
In the case ( D is equal to the depth of Z )
.. the application of FN to Z
In the default case ( D is greater than the depth of 2)
+ just Z.

0 LEAVES (+/)} NUMS
42 34 56 78

1 LEAVES (+/}NUMS
3.7 44 15

2 LEAVES (+/) NOMS
46 412 14

To complement DOWN and LEAVES, we have ALL:

¥ Z+(FN ALL)ZC1] Z+FN (1<|=Z) FN ALL” ON Zv
which applies its operand toall levels of the array from a simple (depth 1) array
upwards,

BOX ALL NUMS

bl bal
 

 

        
+/ ALL NUMS

36

> ALL NUMS
a7 65 43 21
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Finally, we can write an operator to do the ‘pervasion’ which we normally
associate with the scalar primitive functions.

Vv Z+ACFN PERV)B a Pervasively.
{1] Z«(1==A B) (FNeB) ELSE (FN PERV*B) A

v

.. if A and B are both depth 0, apply FN between them, otherwise, apply it
pervasively between each subarray...

BOX ALL 2(3 4) ,V PERV (5 6)7

F
a
N
N

N
O
U

>
>
+
> Fu

UN
N

N
N
O

 

 

 

        
 

Editor's Note: this text came as a nested vector in a Dyalog APL workspace. I believe I
have dug it out correctly, but I gave up on the little boxy bits, which have been cut out
from John’s original and stuck in!
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ORIEL: A Window on the Oracle
by Adrian Smith

Background
ORIELis an easyto use front-end designed to make data in an Oracle database
accessible to shop-floor personnel. The need for such a system arose partly from
the special conditions in the chocolate-making department; this is spread over 8
floors of an old building, and it is quite impossible for a team-leader physically
to monitorail the machines in his area, The department wasalso quite unusual
in having an extensive degree of computer monitoring and control at the
machine level; much of the current plant status was collected on an old PDP-
11/44 and usedto run shift-endreports.
The departmental manager had for some time been aware that there was a gulf
between the machine-level systems (which monitored and adjusted ingredient
flow on a second-by-second basis), and the 4-weekly reporting cycle available to
him through the Factory Accounting procedures. Typically, a machine feed
could drift out of calibration, and the incorrect ingredient usage would not be
detected until several weeksafter the event!
He realised that most of the data he needed to control the plant at the shift and
weekly level was available somewherein the machine systems, however:

- muchofit was only available at a single display, or was printed out and
discarded at the shift end. Often the printers were outof paperor ribbon, and
the information waslost.

- there was no easy way(otherthan laboriously by hand) of cross-matching the
output from one process with the input to the next.

- manyexisting readings(e.g. from load-cells on chocolate tanks) were suspect,
dueto lack of recent calibration.

Healso knew thatfor an information system to be used on the shop-floor, it had
to be absolutely straightforward in operation, and that the information shown
must be accurate, and as up to date as possible. Another clear requirement was
the need for a simple messaging system, which could be used at shift-
changeovers, or to communicate between the team-leaders and the departmental
management.
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General Description
Thefinal system design evolved through a series of prototypes over the course of
about 9 months. During this time, the decision was taken to collect the plant
information into an Oracle database, running on an independent computer(a
DEC MicroVax II), and muchof the preliminary database design was done. A
program ofcalibration and checking wasalso instigated, as it was importantthat
the new system gave accurate results from day one.
Thefinal prototype made heavy use of ‘PC’ features such as colour, windowsandtheability to ‘time-out’ and refresh screens automatically. For this reason the
PC waschosen as the user-interface to the system, in preference to a standard
terminal such as a VT-200. The combination of PC and Vax network led to an
initial configuration as shown below:

 

 

 

 

    
    

  
 

E—-- >>from plant -- z
HE
EzR IBM PC runningPDP 11/44 Nv Oriel Windows

Monitoring & EB (including
Control r picture drawingand query edit

facilities)
HicroVax II
Oracle
Database

Directly <- J |
attached < = similar IBM PCs
IBM PCs < with vieving facilities(max 8) only (anywhere on theRovatree netvork) 

A Simple Schematic of the Network
The user works with a set of plant diagrams, running preset SQL queries bymoving the cursor to the appropriate area of the picture and pressing "Enter". Ifhe requires more detail he can usually do "PgDn" to access a more detaileddiagram of a specific area of the plant, and hence more detailed queries. Thereare variousoptionsfor the expert user, e.g. he can jumpdirectly to the picture hewants, or can set up a ‘tour’ on a single key, whichwill run a preset sequenceofqueries for him.
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18f pict»Plant Menu»Milk Choc --~
A typical Plant Diagram with some Oracle data displayed

The diagrams and queries are developed using a variety of window-based
drawing and editing tools. Typically an SQL query can be assembled and tested
very muchfaster in this environment than in raw Oracle, Queries are saved on
the PC until fully debugged, and are then transferred to the MicroVax for
production use. In general each query has an associated ‘pro-forma’ into which
the data is fed. This provides a very flexible way of laying out reports (and
defining simple graphics).

Examples of use in Chocolate Manufacture
As mentioned in the introduction, one of the key requirements of the Oriel
development was to provide ingredients control information to the Team
Leaders so that they could take immediate corrective action. A typical display
(please note that the recipe figures have been obscured for security reasons) is
shownon the following page:
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In the top picture, the feed rates are shown,along with the average feed rate for
the run, and the variance of the average from Recipe (SPI) is displayed in
barchart format. I have deliberately chosen a time very early in a run, so the
averagerates are well away from SPI; typically they all converge within 2% after
an houror so.
Another importantuse of the system is to allow staff to monitor the stock levels
in the intermediate and finished storages. It is vital for them to know exactly
where chocolate is when they are faced with a sudden change in requirements
(typically resulting from a breakdown) from a user department. The lower
pictureillustrates part of the Kit Kat storage area.
Note that all the data is shown with its time of collection from the plant; this is
important, becauseif part of the network goes down the system willstill show
the mostrecent information available. Typically the times will show that the data
is between 2 and 5 minutesold.

Some Technical Details
Oriel runs on an IBM PC (or compatible) with at least 420K of free memory and
either an Ethernet connection ora serial port. A colour screen is desirable, with
the EGA or VGAtypepreferred.
Asynchronous Connection to the Vax:

The windowsfront end is "plug compatible” with a standard DEC VDU (VT
100), ie. it can be used overa serial connection direct to a Vax, via a terminal
server, or even overa telephoneline (although this would give dreadfully
slow response).

Ethernet Connection:
If a PC already has a network connection (DEPCA or 3Com)Oriel can use this
to link directly to an SQLtask on the Vax with the PCSA Task-to-Task
software. Please note thatthe free system memory mustbe sufficient (416K is
the absolute minimum)afterall the networkdrivers are loaded.
This is the preferred way ofinstalling Oriel, and this type of connectionis
required for the analyst who is developing and maintaining a Oriel system.

The implementation of Oriel in the York chocolate-making operation involves
roughly 40 diagrams, and 150 Oracle queries. An APL*PLUS/PC run-time
license is currently required to use the system; the cost of these is around £100
each, Oriel will be re-implemented on IBM’s APL2/PC during 1990. This
provides unlimited free runtime copies with no conditions on their use.
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(GENERAL ARTICLES
This section of VECTOR is oriented towards readers who may neither know
APL, nor beinterested in learning it. However we hope you are curious about
how, underthe right conditions, such impressive results can emerge so quickly
from APL programmers
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A Design Framework for APL Systems
by Dave Piper

Abstract
This article is based on a presentation made at a meeting of the British APL
Association in 1989.
APL is often credited with being the worlds first ‘write once, read never’
computer language. This idea is disputed by professional users of APL whocite
many well structured commercial systemsas evidence to back up their position.
Manyexperienced APL developers attribute APL’s reputationto its early history.
In the early 70s, APL was used by the business community as an end-user
language.In the late 70s it was extensively used by IBM in this way; the ADI and
ADRS products grew out ofthis environment.
Both packages addressed widespread business needs, but they were developed
withoutattention to design or quality. They were excellent examples of bad APL,
but for many APLusers represented the only models available on which design
and coding practices could be based. As a result, bad APL programming
practices became widespread, and APL’s reputation continuedtosuffer.
Whateverthe truth behind the two sides of the argument, the value of systems
design is now widely accepted, even in the APL community. The debate has
moved from "should we design?” towards "how do we design?”. A more cogent
form of the question is "how do we design effectively?”.

Design Economics
Many design methodologies have been created by various large consultancies
across the world. These are structured to reflect the monolithic nature of systems
implementation using ‘standard’ commercial languages and processing
techniques. Systems implemented using APLfeature a variety of unusual aspects
which render these methodologies less productive:

* susceptibility to change requiring an unusualdegree offlexibility and
responsiveness in the design and implementation

* a widerangeof system ‘size’ requiring a design methodology that can be
tailored to fit many different development needs
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* parallel processing of data changing the way much of the codeis structured
In addition, whatever the view of APL in the world at large, professional APL
users seem to be able to deliver function points at a greater rate than users of
other languages and techniques. The effects of this higher delivery rate on the
design process are important:

« APLprojects consumeless programmerhours
+ less effort can be putinto the design process before the marginalcost of design

exceedsthe marginal benefit in programming
Forall these reasons,‘traditional’ design methodologies may not be suitable for
the design of APL systems.

The Implementation Process
Figure 1 shows a very high level view of the implementation process, The
process facilitates the move from unstructured business requirements to the
structured implementation of a system to meetthese requirements.

 

 

Business
Systems   

Figure 1: a very high level view of the implementation process.
Typically business requirements can be viewed as an amorphouscloud of ideas;
they are:
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* unstructured
* contradictory
* undocumented
* and even unknown

In contrast, a system should be characterised by the following:
* structured flows and processing of data
* coherent
* compatible (with other systems)
* documented(please!)
¢ known

Wecan take a closer look at the implementation process. A typical structure for
the process is shown in figure 2. Design is only a single phase within this process
~ but a very important phase. The input to the design phase is a statement of
systems requirements. This may the form of a relatively formal, structured
expression of the business requirements following someinitial business analysis
work. Alternatively (and more commonly for APL systems)it simply takes the
form of some rough jottings on the back of an envelope. This more limited form
is possible with APL because of its power as a meansof expressing ideas - APL
as a ‘Tool of Thought’.

 

Business > Systems
Requirements Requirements¥

Coding << Systems
& Unit Test Designy
Integration :Test => Live System

     
 
   
      

Figure 2: the Structure of the Implementation Process
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The output of the design process is a structured design document. The design
will vary in scope and complexity to match the size, complexity and
implementation requirementsof the system. This flexibility in the design process
is a key requirementif it is to be a success in more than a limited number of
situations.
A second key requirement for the design process is that the results should be
communicable. The design documentation forms a bridge between the users
with their business requirements and the computerprofessionals performing the
implementation. For the users, the design should be able to answer questions
such as "are we getting what we need?".For the systems professional, the design
acts as a map to follow during the implementation work. It must, then, be
expressed in a standard form to aid comprehension on both sides.

The Design Process
Figure 3 showsa slightly more detailed view of the design process itself. The
designer examines the data and functionality required to fulfil the systems
requirements.

    
 

  

      

Design
Process

Data Functional
Design Design 

Figure 3: a slightly more detailed view of the design process
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As mentioned previously, these may be presented in a wide variety of forms. The
output produced by the designer is a structured design for both the data and
functional aspects of the system. As a minimum,the design must provide details
of; ,

* data requirements, structures andrelationships
* functional requirements

The design may also provide (depending on the complexity, size and criticality
of the system):

+ details of the userinterface
* security and integrity requirements
* quality requirements

andsoon...
Figure 4 shows a somewhatdifferent view of the design process, by breakingit
into two smaller processes. Thefirst sub-process is one of analysis the main aim
of whichis to increase the understanding of the system’s requirements and aims.
This understanding is achieved through the construction of a model of the
system. Aswithall models, this is a simplified view of the system and as such is
not implementable. Typically, the model is very independent of the
implementation environment.

 

System
Model

    

 
 

Detailed
Design    

 

Figure 4; the design process, as two smaller processes
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The second sub-process is one of synthesis from the model. The model is
modified and expandedin orderto increase the level of detail and to take into
accountthe implementation environment. The resulting detailed designis (more-
or-less) implementable.

A Design Framework
Both these views of the design process can be combined into a single design
framework. The process is broken into the two sub-processes - analysis and
synthesis. Each sub-process is made up of two phases,thefirst concerned with
data the second with function. This frameworkis illustrated in figure 5.

Design Framework
 

Data Function
 

Analysis

 

Synthesis      
Figure 5: a Design Framework

Within the framework,specific analysis techniques haveto be placed in each box.
There is no fixed recipe by which the design can be compiled; this degree of
flexibility allows in-house or standard techniques to be adopted for any or all of
the phases. It also allowstheeffort allocated to each phase of design to reflect the
characteristics of the system.
Phases can be omitted from the framework if equivalent activities have been
carried out in advance and sufficient information is available to complete
subsequentstages. The effort put into each phase can be adjusted to match the
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information available, the application and the constraints imposed by the
business.

Data Analysis
The prime input to the first phase of the design process is the statement of
systems requirements. Other information will be determined by interviewing
users etc. Traditional information gathering techniques are the orderof the day.
More formal techniques such as data normalisation can be used to derive the
final data model(figure 6).

Design Techniques
 

 

 

Data Function

Analysis Data Analysis

Data Model

Synthesis     
Figure 6: Design Techniques

The key aim of data analysis is the production of an abstract data modelto aid
the understanding both of the systems designer and of the users. If an entity-
relationship modelis used the data modelwill consist primarily of:

+ Entity/ Attribute definitions
+ Entity/Relationship diagrams

Together these form a ‘data dictionary’ which can be used through out the
implementationofthe system.  
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Theentity relationship model provides the benefits of a simple view of the data.
If the modelling is performed accurately, the view will also be correct. Since the
modelis a simple one, presented in diagrammatic and textual form it fulfils the
requirement of being communicable both to users andto othertechnical staff.
The data model should not be considered directly for implementation. This is
true evenif a relational database system is being used to store the data. IBM has
published an extensive manual (ref GG24-3004) which provides guidelines and
heuristics for moving from a data model to an implementable relational databasein DB2 (or SQL/DS).
Function Analysis
Once the data modelis complete, the systems requirements, interview notes and
data modelcan be usedto derive the functional model of the system. This step is
performed after data modelling since the characteristics of the data model can
have a profoundeffect on the function model(figure 7).

Design Techniques
 

 

 

Data Function

‘ Data Flow &1 .Analysis Functional Analysis
Data Model NY

Mm Function Model

Synthesis      
Figure 7: The Data Modelcan affect the Function Model

The data modelis used to identify the commonly used access paths and the most
commonly used relationships. Diagraming techniques such as data flow
diagrams can beusedtoillustrate the order of processing and the data used by
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each function. Function analysis can show overviewsof the dialogues, the data
relationships to be used by each partof the system as well as the entry pointinto
the data structures.
As with the data model, the functional model provides a high level view of the
system. Note, however, that Diagraming techniques such as data flow diagrams
are susceptible to continued refinement. It can be very easy to carry the process
too far. This may have a damagingeffect on the later design and implementation
phases.
Function analysis completes the model of the system. The end of the analysis
process presents an ideal opportunity for a review of the application and the
design process so far. The users should be able to confirm that the model
accuratelyreflects the requirementsfor the application.
Tt is also at the end of the analysis phase that accurate project costs can be
estimated from the system model. The model provides a sufficiently detailed
view of the system to allow accurate estimates to be made. These may be made
by a process of task analysis or by generating function point counts from the
model, Function points can be combined with a knowledge ofdelivery rates to
estimate final costs. It may be desirable for comparative reasons to estimate the
system using both methods.

Data Design
Data design is the first stage of design synthesis from the system model. The aim
of data design is to produce a series of implementable data structures from the
system model. The design of data structures dependscritically upon the
implementation environment. For example the design for an APL componentfile
may be completely different for that produced to store data in a VSAMcluster. |
Data design also involves the design of significant data structures that will exist
whilst the application is executing. Just as the design offile structures depends
crucially on the type of file store, so the design of transient data structures
depends crucially on the language being used. Even in the APL world, the
presence or absence of features such as nested arrays may require significant
alterations to a given design. This is one reason why simple migrations from
non-nested implementations of APL to nested array implementationsrarely give
significant benefits in termsof either performance or maintenanceeffort.
The dependenceof data design on the implementation environmentrequires the |
designer to have a considerable level of experience and knowledge of the
environmentin question. The final data design must take into account both the
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data model and the function model in order to be fully effective. The function
model is important since it indicates the most important relationships and entry
points to the data structures(figure 8).

Design Techniques
 

 

   

 

 
Data Function

Analysis
Data Model Function Model

Synthesis Data Design  
 

Figure 8: The Final Data Design
Data designis in many ways the most crucial phase for the success of the system;
it can have a very significant effect on the flexibility and efficiency of the
resulting application. Errors made at this stage may propagate into poor
functional design and implementation later in the project. Of course, errors at
this stage may be caused by pooranalysis or specification work earlier in the
project.

Function Design
Thelast stage of the design process is functional design. This process takes the
functional model andrefines it into a full, detailed design. The process is based
on the functional modelbutis guidedin its direction by the data design (and toa
lesser extent the data model).
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The function model is used to provide the high level entry points. The design is
enriched and guided by a process of functional decomposition. The
decomposition is guided by more detailed functional requirements and by the
data model(figure 9}.

Design Techniques
 

 

 

Data Function

Analysis
Data Model Function Model

. Functional
Synthesis Decomposition

Data Design.
NAN YeFunction Design      

Figure 9: Functional Decomposition
One of the most important aspects of the functional design is the ability to
measureits quality. The quality of individual functions can be measured by their
coherence (or strength). The quality of the links between functions can be
measuredbythe coupling.
Other, ad-hoc, measures can be applied to the design, these include aspects such
as decision splits, the use of ‘tramp data’ structures etc. Qualitative judgements
about design morphology, function position, content and style can also be made.
With the completion of the functional design, the systems design phaseis at an
end. This presents another useful project review point. Estimates can be
reviewed andrefinedin thelight of the detailed design.
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Balanced Design
The adoption of design framework such as the one described above allows a
balanced approach to be taken toward the design of each application. The
balance is determined by taking accountof:

* data complexity
+ data volumes
* function complexity
+ functional scope
* quality requirements

For example, the design process for data complex systems should emphasise the
data modelling and design aspects, whereas function complex systems (often in
the OR environment) should emphasise function modelling and design. The
overall effort involved in design is determined by the system size and overall
complexity (figure 10).

Balanced Design
Application

Characteristics
|

Data —») Design (<— Function
FrameworkI
Balance in

Design Process

 

   

Figure 10: Balancing the Design Effort
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Conclusions
This paper has described a formal approach to the design of APL business
systems. With practice, these techniques become second nature and much ofthe
formality can be dropped. There is an investment to be madein learning the
techniques, but the pay backis large, comes quickly and carries on indefinitely.
The use of a design framework has a number of important advantages for the
design of APL applications:

* separation of the data and function components of design
* separation of the analysis and synthesis phases
* sensitivity to characteristics of the application

These advantages allow resources to be allocated to the various phases of a
project in an optimal manner. A design framework also allows resources to be
allocated during the design phase in a mannerthatis close (or at least closer) to
the ideal.
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers whoalready
know APL. It will contain items to interest people with differing degrees of
fluency in APL,
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Error Trapping in APL2 Norman Thomson 105
Problems for APL Buffs (II) ZdenekJizba 117
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Hacker’s Corner: The Falkoff Keyboard
introduced by Adrian Smith

1 recently came by a fascinating IBM Research Report (due out shortly in
QuoteQuad) by the venerable Adin Falkoff. This was entitled ‘Dual Keyboards
are Better’, and was a well-argued case for retaining the dual-mode APL/Text
arrangement. Having read his report, I then looked through some of my recent
APL*PLUS/PC code, where I have strayed towards i+1pp rather than I+: pP; 1
have no doubt that Adin is absolutely right: the upper-case is much easier to
read!
This is in interesting contrast with normal text, for example road-signs which are
always in lower-case for better readability. With APL it turns outthat there is far
less chance of confusion between thecapitals and many of the symbols, such as
o1ep, to namebut a few. The ITALIC nature of the APL character set helps to
remove any remaining ambiguity.
Next, Adin turns towards the best keyboard layout, given that the ‘classic’ APL
keyboard washeavily constrained by the geometry of the Selectric Golfball, and
is in many places thoroughly illogical. His first precept is that if a symbol is
shownona key,then that is where it should go; obvious instances being [} and
<>, This immediately breaks up the nice grouping of +#-x+, but has many
compensating advantages. In general the overstruck symbols can go on the Alt-
base symbol, for example <> are on ALT-<> and so on.
T have been running both APL*PLUS/PC and my mainframe keyboard with a
sort of ad hoc mixture(I put the [] on the[] keys, for instance) for years, so it was
very little trouble to switch APL*PLUS/PC to use Adin’s layout. Of course it
requireda little adaptation for the UK keyboard (“ stayed with "), but I have
very quickly become accustomed to it, and would like to offer it to Vector
readers to try out.
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ALE
41234567 89 10 114 12 13 43 16 17 18 19 20 21 22 23 24 25

26 27 30 31 32 33 34 35 396 37 38 39 40 44 45 46 47 4B 49
50 $1 52 53

AFKEYS
\1234567890-=4gwertyuiopLlasdfghjkl;'zxcvbnn,./

| O"ES/A8«()_+~QHERTYUIOP{ } ASDFGHIKL : @ZXCVBNM<> ?
AIbkenvevdseawepittrox<raf LeVaeMDsAconulths2/\1234567890-=0QWERTYUIOP[IJASDFGHIKL ; 'Z2XCVBNM, ./
[| Tatave()_teawepi tt roxeral LevaeDD: )conurtii<>?
AIpkonvefhucaqwertyuiop;easdfghjkl|szxcvbnms2t

This layoutis suitable for the UK Enhanced keyboard.If you run the APL*PLUS
standard system (users of the extended system or APL*PLUSII can have fun
typing in lots of key= lines in their config-APL) you can hit the whole keyboard
at one shotwith the followinglittle function:

ZZ+ALL KBASET AFKEYS

V R<KEY KBSSE? DEFN;MODE;TAB
[1] aREPLACE CURRENT KEY DEFINITIONS WITH TABLE SUPPLIED.
[2] a
(3] a <KEY> IS A VECTOR OF KEY NUMBERS
[4] a <DEFN> I'S A MATRIX OF CHARS WITH AS MANY COLS AS THERE
C5] a ARE ELEMENTS IN <KEY>.
Ce] a
7] MODE*O,1~1+1+pDEFN
8] TAB+256i10PEEK 198 197
[93 R+("1+DAViDEFN)OPOKE TAB+MODE® ,+8xKEY-1
[10] R«'Keys redefined .... ',,4DEFN,[1]' ‘|

v

I suggest youtry it for a day or two,I feel that for anyone who programsin
languagesother than APL, but wants to keep their code as readable as possible,it
is a big step forward overtheexisting APL/text arrangement, or over any of the
dual layouts I have seen. Comments please!
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The M61 Problem:a Partial Resolution
For readers who own (or are thinking of buying) a PS/2-M61, the keyboard
problem highlighted in the last Vector has been partially resolved. Apparently,
IBM have changed to a new keyboard controller, which affects the scan codes
sent to your application. Of coursethere is a new keyboard handler to cope with
this, so mostly you don’t notice a thing.
However, when APL*PLUS/PCattemptsto flash the keyboardlights (e.g. if you
hit Caps Lock), or if your code attempts a peek to see if Caps Lock is down,it
resets the driver to the old version!! This totally screws the keyboard, as
reported in Vector 6.3. Thefix is:

0 DPOXE 879 a Cancel keyboard lights

.. this appears to be OK in the APL*PLUS/PC standard system versions 8/9.
Obviously, it needs to be the very first line in the very first function in INTO. Itworries me slightly that on a couple of occasions I got the problem in a CLEARWS before I had even touched a key, and on one occasion I gotit in DOS havingsimply done ) OFF. This suggests that there may be at least one moretrigger in
there somewhere, which will soonerorlater catch me out!
Asfar as I can test, the extended system (APL*PLUS/PC or APL*PLUS I) does
not show the problem. Watchthis space.
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TECHNICAL
CORRESPONDENCE

Yet more VCAT...
From: Peter Branson 6th March 1990

Norman Thomson’s response (Vector Vol.6 No.3) to my Education Vector VCAT
example doesraise a coupleof interesting points (not to mention Adrian's timing
tests!).
Firstly, I don’t know what a ‘modern didactic view’ is, but if we want to use
some APL2, whynottry a half-and-half approach (OT0+1):

RX VCAT Y
Xe("2t1 1,pX)pxX
Y+(T2ta 1,pY)eYReo(<[2] X),<(2]Y

Fairly obviously, this will handle scalars and vectors also. Norman’s approach
means carrying two namesfor a simple job, and I really don’t like doing that.
Working with a plethora of production workspaces,I try to keep to the absolute
minimum the numberof namesthatI might need to copy around.
A more serious point was raised in his first paragraph; namely should we
introduce beginners (kids and grown-upsalike) to the APL2-type enhancements
at an early stage (irrespectiveof‘free’ software)? With a requirementin the near
futureto start training one or more graduates in APL, I have been pondering this
question already, and personally [ think not. A full grounding in APL1 is
essential if the person is going to be maintaining existing code (as most
professional programmersarelikely to be doing at sometime or other) and he or
she must be able to recognise the older idioms too. To bring in the enhancements
as well is, I think, a bit too much in the early stages.
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The final point is raised by Adrian’s timing tests. There are times when good
APL1is needed for efficiency, so a thorough grounding is essential. One small
example of this arose whenI joined my present company last year. They have a
standard utility written using many APL2features for searching a workspace for
occurrences of a character string. Unfortunately, response was poorat the time,
and it was rather boring waiting for the result to show. I re-wrote the function
with a few APL2 bits, and used a localised function for the individual object
searches, leaving only one ‘each’. Result: about 25 times faster, and much less
boring!

Peter Branson
EDS Ltd.
11 Wellesley Rd.
Croydon CRO 0XX

Is Function Ambivalence a Good Thing?
From: David Piper March 1990
I am amazed by the extent of the feedback generated by mybrief letter
concerning an ‘ambivalent operator’. The concept wasoriginally simply an
exercise for my ownintellectual interest and was not (as I hope my response to
Claude Henriodin Vector[6;3;93] madeclear) a serious attemptata real solution.
Clearly the subjectis of interest to many APLusers. The suggestion ofa potential
solution (however great its shortcomings) to the problems of making use of
ambivalence begs more serious questions. The most fundamental mustbe:

"is function ambivalence a good thing?"
To be a ‘good thing’ we presumably mean a facility must provide useful
functionality without sacrificing anything (or at most sacrificing less than we
gain). What facilities does functional ambivalence provide? - quite simply the
ability to elide the left argument of a defined dyadic function. We use this
capability to either:

* supply a default valuefor the elided argument(as with the subtract vs minus
or dividevs reciprocal primitive functions)

* undertake somedifferent but possibly related action (as with the multiply vs
signum oradd vs conjugate primitive functions).

What, then,is the cost of using function ambivalence?If used to supply default
values for the elided argument, the effects are usually not too serious. Criticism
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can be made aboutdefining data (i.e. the default value) procedurally rather than
as a parameter, butthis is rather theoretical. The real weakness can be seen if we
examine what happens whenthe default has to change. The code making use of
the default either stops working, or, worse still, continues to work but provides
different (presumably invalid) results. Of course, we could always create a brand
new functionfor each different value of default.
Whenused to implement two separate functions the cost of ambivalence is
greater. By implementing two separate functions in a single unit of code we
increase the complexity of the code written (back to the start of the discussion;
we have to write code to handle the ambivalence). We also reduce the coherence
(strength) of the function,
If the two functions are well separated, we maybe able to classify the function as
having "informational cohesion" (Myers, Reliable Software through Composite
Design 1975). This is only slightly inferior to the best case “functional” cohesion
and nosignificant maintenance or quality problems will be introduced. On the
other hand, if the functions are not well isolated, the best classification we can
assign is “logical” cohesion (Page-Jones, The Practical Guide to Structured
Systems Design 1988) with the maintenance and quality problems such a poorly
designed function normally introduces.
Note that for both types of use of ambivalence, the coupling between the
function andits superiorcalling functionsis increased.It is likely that the level of
coupling will be reduced to that of "control" coupling (see Page-Jones), The
argumentis not only being used to pass data to the sub-function, information is
also being passed by the presence orelision of the argument. Since data and
control information are passed with the samepiece of data, the coupling is more
likely to be classed as "hybrid" Page-Jones makes a good job of explaining, the
problems associated with this type of coupling.
So, then, we are left to consider cases where it may be valid to use function
ambivalence. In "open" systemsorutilities, ambivalence can be used to enrich
the syntax of the language defined for the user. Even here,it should be used with
great care, especially if ambivalence is used to set default parameters.
With regard to the contribution from Phil Last (Vector[6;2;117]), I certainly
would not countenance the use of OFX to fix functions on the fly. Using this
technique, we manage to descendright to the bottomof the quality ladder, to the
depths of "pathological" (or content) coupling - one function is being used to
modify the contents of another!
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The quality impact of using execute as advocated by Claude Henriod and
Norman Thomson (Vector[6;3;94 97]) is harder to quantify but still smacks of
pathological coupling; my general reaction to it (and all uses of execute) is
YUCK!! ] guess, on those occasions when I have (or want) to use ambivalence,I
shall have to resort to the test and branch syndrome.At least in APL*PLUSI can
use the diamond separator to get the test and the branch on a single function
line.
Whetherthe costs in terms of design quality, discussed above, are greater than
the benefits derived from the use of function ambivalenceis largely a matter of
personal judgement. My own opinionis that except for "open” systems cases, the
potential costs far outweigh any short term benefits. I hope this provides some
helpful (recursive) feedback andclarifies my viewpoint.

DB Piper
41 SandownDrive
Rainham
Kent ME8 9DT

Error Trapping or Event Handling?
From: Richard Nabavi 14th March 1990
I have been following with interest the recent VECTORarticles on Error
Trapping in its different manifestations within APL*PLUS, Dyalog, IPSA,
APL.68000 etc. But may I make a plea for greater terminological exactitude in
describing what thesefacilities actually do?
Mygripe is a simple one. What I used to think of as Error Trapping is being
termed Event Handling. This term is used by Dyalog, by LP, Sharp, and even by
IBM in the APL2reference material. Now it seemsto methat if your APL codeis
happily tripping along, interpreting and executing statements according to the
will of the sentient being who wrote the function, and suddenly it encounters a
SYNTAX ERROR,then thatis not an event, it is a Bug. The term Event, as used by
mostof the computing fraternity outside APL, is normally reserved for external
events that meet twocriteria: (a) they cannot be predicted by following the logic
of the code, and(b) they can happenatany time, not just when the system makes
a specific operating system call or carries out a particularinstruction.
In fact, the only real Event which can normally be trapped in a conventional
(non-windowing) APL environmentis the user hitting the Attention key; this is
indeed true external event which can happenat any time, and which cannot be
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predicted by following the logic of the APLcode.It is clearly different in nature
from a VALUE ERROR ora RANK ERROR. (What about WS FULL, or SYMBOL
TABLE FULL? Ed.) However, in modern windowing systems, and on networks
or sophisticated multi-user machines, a plethora of other external events can
occur, which the APL system might need to know about. Examplesof these true
Eventsare:

¢ the user has selected a menu item froma pull-down menu
* the application’s window has been overwritten by anothertask, and needsto

be redrawn
+ the network has sent a message containing an update of the $ to Dmk

exchange rate.
Now,asfar as I know,these kinds of Events are not really handled by any of the
trapping facilities which APL interpreters provide. Even APL.68000 on
windowing machineslike the Macintosh - which does provide Event Handling
through a library workspace - does not yet have these facilities built in to the
APL interpreteritself, although the operating system interface is largely built
around responding to events. So shouldn't we use the term Error Trapping to
describe what we have gotalready, so that confusign can be avoided when we
finally announce that APL now has Event Handling builtin to it?
In fact, when youdostart to think about true Event Handling in APL, you begin
to realise that it is a difficult subject, and may require fundamental changes in
the way APL systemsare designed. But that is another matter; in the meantime,
let us not use misleading expressions.

Yourssincerely,
Richard Nabavi
MicroAPLLtd.

APL and MS Wordfor HP LaserJet
From: Rex Swain 28 March 1990

For quite sometime, I have wanted to be able to use my word processor to mix
APL with other fonts. I recently took the time to solve this problem, and have
developed programsthat teach Microsoft Word to treat STSC’s APL fontfor the
HP LaserJet as it would anyother font.
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Now, I can mix APL symbols such as 0+1 with Helvetica and Times Roman and
any other fonts I have, on the sameline or in separate paragraphs.(so can T....
Ed!), | format the APL portions with the normal Word commands; Word
automatically downloads the APL font when necessary. If you have the STSC
APLvideo characters turned on when you invoke Word, you can toggle between
Word's text and graphics display modes: in text mode you can see the APL
characters on the screen; in graphics mode you can see thefull PC characterset.
Briefly, my programs modify a specified .PRD file, inserting the APL font
definition and translate table; create or add to the corresponding .DATfile; and
extract the downloadable APL fonts from STSC’s PRINTERS.ASF file. I am
willing to distribute these programs on virtually freeware basis. Anyone whois
interested may send me:

* a diskette (360K,or any density 3.5") and a stamped,self-addressed return
mailer; or

* for $10, or $15 outside the US, (cash only; no checks) I will supply the diskette
(specify size), mailer, and postage.

Requirementsare:
* an HPLaserJet printer that accepts downloadable fonts (any model exceptthe

original 2686A),
* Microsoft Wordversion 5.0, and APL*PLUS/PCversion 8 (or higher, I

suppose).
Rex Swain
8 South Street
Washington, CT 06793
USA

 

Editor’s Note: this is a ratherfaster and cheaper way of doing what I do with MS Word
and GoScript. We both exploit the availability of APL character drivers (I use the
Hercules RAMFONT approach) in similar ways, and we both rely on the excellently
open architecture ofMS Word.
T would still recommend PostScript as the best long-term solution, but if you already
have APL*PLUS/PC and an HP LaserJet, I think Rex's offer is a most generous and
useful one. Manythanks.

100



 

VECTOR Vol.6 No.4
 

A New Development Environmentfor
Dyalog APL

by John Scholes - Dyadic Systems
Thefollowing is a reprint with minorrevisions, of an article which appeared first
in APL-CAM the journal of the Belgian APL Users Society and is reproduced
here by kind permission of Joseph De Kerf.

Abstract
Much of APL’s productivity comes from its development environment. The
ability to stop and review the state of execution at any point is a considerable
help when producing code. However the procedure available on many APL
systems is twenty-five years old and was designed for hard-copy devices. The
new Dyalog development environment makes use of memory-mapped screens
to give the APL developer a modern‘visible computing’interface.

Introduction
APL is renowned for the speed with which you can produce programs. This
speed is due partly to the languageitself and partly to the power of APL’s
development environment.
Much of the powerof the language, comes from its ability to let us think at a
more abstract level. This means that the languageitself frees us from worrying
about the more mundanelowlevel tasks present in other programming systems.
Tasks such as space allocation and the scalar processing of arrays. However,
perhaps not quite so apparent but equally important, is APL’s provision of a
powerful development environment.
Muchof the time spent in producingsoftware is in the refinment of programs.
This means in reviewing defined functions; in testing and changing both
individual lines of APL and in moving groups of lines inside and between
functions.
When APL first appeared in the mid-sixties, no other popular programming
system provided developmenttools nearly as powerful. It gave us:

* Visualfidelity or whatis now called WYSIWYGinput, albeit only for the
current inputline.
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* The ability to stop the execution at any line of code and examine and change
local variables.

* Aneditor with which we could examineandcorrect the currently stopped
function,

¢ The ability to restart the function and continue processing.
However, that was a quarter of a century ago and manyofthe constraints placed
on its design have long since been lifted. The original APL ran on a 14.7 cps
(~150 baud) hard-copy typewriter. Now wehave, in general use, colour screens
where the whole screen can be updated ‘instantaneously’, that is, between
successive refreshes.
Dyalog has been able to use this technology to produce a much more powerful
developmenttool. We have not changed the language in any way in doing this
andin fact, you may write your code without using the new facilities, although
they are alwayscloseat hand if you do choose to.

The New Environment
The environmentconsists of three main parts:

* The SESSION where lines of APL are entered, evaluated and results
displayed.

+ An EDITORin whichlines are gathered to form functions and operators.
* A TRACER,used to monitor the detailed execution of statements.

An important property is that wherever possible, the environmentis ‘seamless’.
This means that we can move freely amongthe variousparts of the environment
without having to changethe syntax that we use to manipulate codelines,
An example is the <EXIT> key which is used to close both TRACER and EDIT
windows, Another example is with string searching. The search works
identically throughoutthe system so you can searchfora string in a function and
then tab to the session and continuethe searchthere.
This scheme has a major impact on productivity as it allows you to concentrate
onthe task at hand without worrying about the superficial problems of which
‘mode’ you are in.
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We mustall have suffered for instance, at one time or another, the distraction of
wanting just to exit from the current environment and havingto lose ourtrain of
thoughtin order to experiment with: quit, bye, x, Control-C, )OFF,exit, Esc...
Hereis a brief overview of the parts of the development environment.
The EDITORis window-based:

)ED FN1 FWN2 ...

.. opens a windowfor each function. The default windows occupy the top right
hand quarterof the screen and overlap with just enough displacement to reveal
the nameof the function underneath. You can move andresize the windowsat
will and the <ZOOM>key toggles between this and full-screen mode where each
function occupies the whole screen. <TAB> moves between the windowsand to
the session.
The editor itself is modeless in the sense that operations on the text of the
function, such as moving and copying blocks of lines, use special keys away
from the main "QWERTY"part of the keyboard. Typing "QWERTY"keys always
results in text appearing in the function.
Whenediting a function, we can, using the <TAG>key, identify a block oflines
of code. The tagged block may then be deleted, or movedor copied elsewhere.
To copy the block to another function, we <TAB> to the function, cursor to the
required line and <COPY> the block. If we <COPY> a block oflines to the
session, the lines are executed sequentially. Similarly, a block of lines in the
session may be <IAG>’d and copied into a function. An edit window mayalso
be opened for a function by cursoring to its name anywhere on the screen and
typing the <EDIT> key. This feature called "point and edit", is a great time saver.
An unusual feature of the editor is that it maintains a complete history of
changes. This means that you can undo notjust the last change made to the
function, but using the <BACK> and <FWD> keys undo and reapply each
change madesince entry to the editor.
The SESSION allows you to enter lines of APL for immediate execution in the
normal way. It maintains a history so that previous lines may be changed and
resubmitted. When you type overa linein the session,theline is highlighted and
we say it is MARKED. You can mark any numberoflines in the session and
when you type <ENTER>each markedline is copied to the inputline (restoring
the sessionlineto its original state) and executed.
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The TRACERlets you examine the execution ofa line of code. If you terminate a
session input line with <TRACE> instead of <ENTER?, each defined function (or
operator) in the line is displayed in a windowasit is entered. The function is
suspended on thefirst line, and you can choose either to execute the line by
typing <ENTER> or trace it by typing <TRACE>. In this way, you can step
througheachlineof the execution of an APL statement. At any pointin thetrace,
you can of course, tab back to the session and execute other lines of code. The
overlapping windowsduring a trace representthestate indicator.
Respondingto the trace with the <EDIT> key, changesthe current trace window
into an edit window. This allows extremely easy access to the top suspended
function allowing you to change the function "on the fly” and <EXIT> the edit to
resumetracing.
Within the tracer, you can use the <BACK> key to repeat and <FWD> key to
skip lines in the function.
The <EXIT> key from within the tracer, removes the top window from the stack
and suspends the calling line. In effect, it cuts the state indicator back just one
level. This effect, which seems completely natural in this environment, and
whichis comparatively clumsy in other APL systems, is a powerful example of
the correctness of the seamless approach.
The TRACER mayalso be started retrospectively. That is, if the interpreter
encounters an error during execution of your program it suspends execution in
the normal way. You can then hit <TRACE> and have the system recreate the
trace stack as if you had traced your wayto the point of suspension. You can
then continue tracing from that point. Typing ]Llc in the session during a trace
resumes normal non-traced execution of the program.

Conclusion
Trying to give a flavour in words, of a piece of software which owes muchofits
power to the way it behaves visually is difficult. If you would like to see the
development environmentin action, you can obtain a free demonstration disk
from Dyadic Systems or any Dyalog APL distributor.

Dyadic Systems Ltd, Tel 0420 87024
Park House, Fax 0420 89886
The High St.
Alton, Hants GU34 1EN
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Error Trapping in APL2
by Norman Thomson

Sadly errorjevent handling is an area of APL which has escaped standardisation as readers of the four
previous articles in this series (see Vectors 6.1 and 6.3) will know. There is no logical reason for this -
compare for example ON units in PL/I. Because of the divergences of event-handling philosophy between
different products, comparisons of system functions and variables are at best approximate, but with this
proviso, and armed with the information in the previous articles a table of rough correspondences is asfollows (APL2refers to the IBM mainframe and PC products);

STSC 68000 Dyalog IPSA APL2

Predetermined DELX DERX OTRAP Dtrap OFA
Event Action Dec OEc
Saved Event GDM OERM ODM/OEM Oer OEM
Message

Numeric DLER OEN OET
Event Code

Event OERROR OERS OSIGNAL Osignal OES
Simulation

Note that Dec (environment condition) in IPSA is quite different from [EC (execute controlled) in
APL2.

Neat observe that in APL2 DEM stands for “Event Message” as opposed to mere “Error Message,”
thereby indicating that the power of the associated facilities goes far beyond that of error handling. In
Vector 6.3 Peter Biddlecombestresses this point on behalf of the analogousfacilities in IPSA. An Event
is either an Interrupt or an Error, and Esrors can arise either as a result of staternent execution or the issue
of a system command.
Predetermined Event Action is often used as a mechanism for rerouting. APL2offersit at the statement
jevel, 68000 at the function level, STSC, Dyalog and IPSA at the global, ie. workspace level, or at the
function level through localisation of DELX, ITRAP, Otrap and Tec.
In every case the event messageis available either as a function in the case of STSC, 68000 and Dyalog,
or as a matrix in the case of IPSA and APL2. Dyalog offers it as a nested vector (IDM) as weil as as the
result of the function DEM applied with DEN as argument. 68000, Dyalog and APL2 offer an explicit
coded numeric form,either as a scalar (DEN), a 2-item vector (DET) or a function (GLER). 68000 addi-
tionally gives a linc numberas the seconditem ofthe result of DLER.
All systemsprovide the ability to simulate events - Dyalog, IPSA and APL2all provide the capability of
defining user event-types by number.
There is little consistency between products concerning the code numbersgiven to the various error types.
What one mightcall the “seven deadly sins” of APL, do have a common numbering across 68000 and
Dyalog, viz.

1 WS FULL
2 SYNTAX
3 INDEX
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4 RANK
5 LENGTH
6 VALUE
11 DOMAIN

(WS FULLisclearly Gluttony, and SYNTAX ERRORSloth, thereafter the allocation of the remainder
becomes more idiosyncratic!) The APL2 system of codingis quite different - viz.:

Resource Errors : 11 INTERRUPT
12 SYSTEM ERROR
13° WS FULL
14 thru 112 SYSTEM LIMITofvarioussorts

SYNTAX ERROR: 21thu25
VALUE ERROR: 31 Name with no value

32 Function with no result
Implicit Argument Error: 4 1 thru 4 5 and 4 7 corresponding to

OPP,O10,0CT,OFC, ORL.PR respectively.
Explicit Argument Error: 51 VALENCE ERROR

52 RANK ERROR
53 LENGTH ERROR
54 DOMAIN ERROR
55 INDEX ERROR
56 AXIS ERROR

‘The primary tools for dealing with events in APL2 are DEA and DEC.

Execute Alternate
DEAgives the user the opportunity to try out the right argumentas an execution string, andif this fails,
withdraw and try something else. It can also be used to eliminate testing and branching, ¢.g. to assign a
default value of 10 to T use

T+*'10" DEA 'T
Here is an example where a function MEANis intended to return the mean ofa frequency table, which is
modelled as a matrix with the first column representing values and the second frequencies:
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CtoJ 2*MEAN R
{1] Z«(+/x/R)F+/RE32)

F
14
26
31

MEAN F
427272727
One way to process a vector right argumentis to write an alternative function MEANV andselect it if
necessary using DEA:
(oJ Z«MEANV R
C13 Ze(4+/R#pR

Ves
‘MEANY V' DEA ‘MEAN V"

3
Suppose the program’s authorbelieves that it is reasonable to anticipate two types of user error, namely
those of supplying a vector R instead of a matrix, and of attempting to use the function in an environ-
ment with index origin zero. To counter these possibilities and provide a catchall for other user
imbecilities he might write a further function MEANA:
CoJ Z*MEANA R
T41) "* DEA '+O Z«MEAN R*
[2] ‘Or0«1' OEA ‘+0 Z«MEANV R*
[3] *Z«"*CANNOT IDENTIFY MISTAKE''' OEA '+0 Z*MEAN R'

MEANA V
3

OI0+o0
MEANA F

467272727
MEANA "ABC"

CANNOT IDENTIFY MISTAKE
An alternative form uses (ET to go directly to each particular error action, with the standard APL
message being generated in the case of a non-identified error(see line 3):
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fo] Z+MEANB R
t1] "' DEA *'+O Z+MEAN R‘
[2] *(L1,L2) IF(cQETI=°(5 2)€5 5)
[3] +0 2+EM
C4] %1:+0 Z+MEANV R
[C5] L2:Z+MEAN+R(OI0O+«1)
where IF is defined as
Co} Z+L IF R
(1) Z+R/L
The next example shows the use of GEA and METin an operator which returns a | or zero depending on
whetherits argumentis in the domain ofits operand:
fo] Z+(P DOM)R
C11 GET+0 0
[2] Z*'QET=0 Of DEA '(P R}=P R"

1DOM"3 3.1 ‘At
1900
DOM can be extended in an obvious way to deal with the case of dyadic P.

The next example demonstrates the availability of DEM in the course ofthe alternative action:
[o} Z*STRONGMSG R
C1) Ze*, Ci0]6petc(2I0EM" OFA R

STRONGMSG* 340°
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
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Execute Controlled
Theresult of DEC is a 3-item vector. For example

CRC ET Z)+DEC'+#0"
RC

o
ET

54
2

DOMAIN ERROR
+0
A
eZ

3°12

RC (Return Code) has one of 6 values, viz:
Error
Normal
Assignment
Noresult, e.g. 2°"
Branch
Abort, ie. >Wa

wL
NH
E

OS

Note that unlike the situation with shared variables a zero retum code indicates the presence rather thanthe absenceofan error.
ET is the event type (see above for codes),

Z is one of:
Result(if right argumentis valid APL string)
Emptyif right argumenthas noresult
DEM otherwise.

Continuing thefirst example, GEC can be used to provide a universal mean function which protects the
user from APLerror messagesas follows:
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{0} Z*MEANU R:RCSET
1] +0 IF O¢+(RC ET Z)+GEC *MEAN R*
Cal 70 IF O#4(RC ET Z)*+GEC "MEANY R*
C3] Oro+1
[4] 70 IF O*t(RC ET Z)+QEC *MEAN R'
[5] *CANNOT IDENTIFY MISTAKE"

OIo+«1
MEANU 15

3
Dr0«0
MEANU F

1.7272727
MEANU 2 3 2pF

CANNOT IDENTIFY MISTAKE

Event Simulation
An event can be simulated by issuing e.g.

OES 51
where the right argumentis any 2-item vector of non-negative integers which is immediately assigned to
OET. The vector may be, but does not need to be oneofthe error codes listed earlier. If it is not we
have a user-defined event. Data may thus be vetted by mapping someanticipated condition, e.g. L is not
a matrix, into an event type (either error or user-defined), leading to the appearance of code such as the
following at the head of functions:

DES 5 1 IF 2#ppL
If the condition fails (i.e. L is a matrix), DES retums the value 10 and control passes to the next line.
The combination of DES, OEA and QEC provide a more general facility than mere rerouting. Here is a
simple example comprising a pair of functions in which a valence error (code = $ 1) is simulated if the
ultimateresult is less than 10. The alternative action in line 1 of FN1 is for FN1 itself to be re-executed.
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OCR"*FN1' 'FN2'
2eFN1 Z¢+FN2 R
Z«'FN1I'DEA"FN2 '.1) 24+R

70 IF Z<10
OHS 5 1

FN1
242 A no event simulated
4

We ABC?
FN1

949 & valence error simulated
B+8 A «es. and again
Ww A .e. now a genuine error
242
4
UESalso has a dyadic form which allowsa tailored event message as the left argument. For example the
test for L a matrix given above would more usefully be written

"ARG NOT A MATRIX' DES 5 1 IF 2*ppL
OERSin 68000 behaves in a similar way to IPSA’s Osignal and APL2’s DES. Dyalog’s DSIGNAL
is similar to monadic OES. QERRORin STSCis also monadic butits argumentis a characterstring like
the feft argument of MES- the action following TERROR dependsonthesetting of JELX.

Suspension and Control following an Event
Any APLinterpreter detecting an error goes through a sequence of

(a) detection
(b) reporting
(c) return of control

So far we have discussed the possibilities for user intervention between (a) and (b). Intervention is also
possible between (b) and (c).

In APL2the rule is that control retumsup thecalling chain to the last point where a DEA or a [IEC is in
place.If there is none then it cascades to the topmost function in the chain. This give greatflexibility as in
the example below where the user types REP to obtain a selection of (in this case two) report functions
REP! and REP2. Inthefirst of these there is no OEA trap, and so following an error control passes
back to the master function. In the second it is tapped at the level of the report function. Deliberate and
obvious errors are sown in REP! and REP2- in practice errors would be more subtle and occur fol-
lowing chains of function calls, however provided that there are no intervening (EA or QEC’s the
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resulting action would beidentical in terms of flow of control. In both cases APL error messages are
concealed from the user.

OPT+'REP1* '*REP2*
[oj REP R
C1] *** NEXT" © *QEASOPTERI

[Co] REP1
C1] "REPORT
[0] REP2
C1) *"*NEXT2** 'QEA'"*"REPORT2*

REP 1
NEXT

REP 2 .
NEXT2
OKA and GEC thus behave in the samefashion as the “Cutback” option of Dyalog’s OPTRAP or IPSA‘s
Otrap.

Distinguishing Simulated Events from Errors

First notice that EM and DET are automatically localised within every function so that their current
values relate to the function currently at the top of the execution stack. Automatic localisation of OEM
and OET means when simulating events one does not necessarily have to forfeit the power of detecting
genuine APL execution errors. In the following developmentof an earlier example a non-simulated error
results in the corresponding values of QEM and DIET beingavailable in the final lines of FN1.

OCR"'FN1* ‘'FN2"
Z+FNt1 Z*FN2Z R
Gi:'+TEST' OEA ‘FN2 °.f ZR
+0 70 IF 2<10
TEST:*L1 IF 5 1=0Er OES 5 1
OEM

112  



 

 

 

VECTOR Vol.6 No.4

WeABC
FN1

8+8 n event 5 1 simulated
WwW A event 5 4 genuine error
DOMAIN ERROR
FN2[2}] +0 IF Z2<10

A A
FN2 W
A

Variations in APL2/PC
In APL2/PC the DEM and (ETresulting from the right argument of [EA are never placed on the exe-
cution stack, and are thus available only during execution oftheleft argument. If they are to be used in a
rerouting sequenceinitiated by the left argument, they must be assigned to an ordinary variable before the
execution ofthe left argument is complete and before any further errors occur whichever is the soonest.
For example if in the function STRONGMSG some processing was required to intervene between the
EAline and the use of JEM then it would be necessary to asssign it in the following fashion:
[0] Z+*STRONGMSG REM[1] Z«'sMSG,OpEM+0EM' OEA R[2] +0 Z«'CLEAN FINISH'(3] MSG:2+'IT WAS A‘(,{10]6pete[ 2JEM)

STRONGMSG*3+0"
IT WAS A DOMAIN ERROR

DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR
DOMAIN ERROR

Using Event Handling to Check Domains
Dave Ziemann emphasised in his article on a Direct Definition Handler in Vector 6.1 that the power of
the Event Trapping facilities in all the systems reviewed goes far beyond that of error detection and
control. As a furtherillustration this section shows how [ES can be used to provide the equivalent of
compiled language declarations for function arguments and results. As well as the traditional attributes
such as char and integer, APL2 objects have the additional attributes of shape and depth, so that an ana-
logueofan set ofinternal variable attributes in a compiled language might be
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(posint (=2) (<2)
which describes a simple matrix of positive integers. A reasonable standardisation for commenting func-
tions might define domainsin thefirst line and semantics in the second,viz.:

vZ«L FN R
€1] aA Choolean (=0)(50)) *« Cchar(>0)(=1)) FN (real (<2)(N))
€2] a where ...
which would indicate that the left argument is a simple character array, the right argument is a numeric
scalar or vector of indefinite depth, and the result is a single bit.
It is a small (7) step to translate a line such as the above into a sequence of DES statements, with those
appropriate to L and R at the head of the function, and those for 2 immediately prior to the point or
points of exit. As an example supposethat a function PLUSis designed to add numericleft arguments to
character string integer right arguments with the proviso that no item in the result should exceed 10. The
basic function is
[0] Z+L PLUS R
C1] Z«L+eR
Suitably dressed with domain checks this becomes
co] Z*L PLUS R
£1] *L OUTSIDE DOMAIN' DES 9 0 IF~A/(NUM L),(2>ppL),2>=L
C2] "R OUTSIDE DOMAIN’ OES 9 O IF~A/(NCHAR R).((peL)=ppR),2>=R
C3] Z+L+eR
C4] "Z OUTSIDE DOMAIN’ OES 9 0 IFwA/(NUM Z),.(A/ZS10),(02>ppZ) ,2>22
£0] Z+NUM R
C1] Z*0=t0peR
[oj Z*NCHAR R
[1] ZeA/Ret 0123456789!
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23 PLUS '4 5!
68

23 PLUS ‘4 8"
Z OUTSIDE DOMAIN

2 3 PLUS '4 8°
A A
2 PLUS '4 5°

R OUTSIDE DOMAIN
2 PLUS '4 5°
AA
*2 3" PLUS "4 5*

L OUTSIDE DOMAIN
"2 3° PLUS '4 5°
A A

Summary

The previous weiters in this series have commented on the combination of power with simplicity which
the comparatively small numberof event handlingfacilities in their various systemsoffer. | endorse this on
behalf of APL2, while adding a note of regret on the unnecessary variety which exists amongst different
systems.
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APL-2741: the Current Vector Font
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O/XL,~o?||-
123846A\>{0;
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Thanks to Adin Falkoff for the following comments:"Theserifs are too large onanumberof upper-case characters, especially the bottom of the F, theverticals onthe E, the horizontals on H and W, and the tops of P and £; the upperslant on thebreaks too sharply whereit meets the slant Jeg; the curl at the bottom of the Jshould havea slightly more bulbousend;therighthalf of the squiggle on the @ istoo angular,as is the flourish on the bottom ofthe a; the top of the ¢ is perhaps alittle flattened, or the baris too high; and the slant of the numeral 1 should havea slight concavity, similar to the arrow heads, which are good. The special APLcharacters are generally good; my only quibble there is that the ] is littlenarrowforits height.” Will befixedfor 7.1! Keep ‘em coming... Ed.
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Problems for APL Buffs(II)
by Zdenek V Jizba

Chevron Oilfield Research Corporation (a subsidiary of CHEVRON) has a
program called "Adopt-A-School". Underthis program, employees volunteer to
give short lectures on scienceto fifth and sixth grade schools in the La Habra
area. On learning about this program, I volunteered as an annuitant to prepare
talks underthetitle “computers as tools for thought".
The planis to use I-APL. Using the direct definition mode, one can easily design
a lecture that minimizes teaching hard-to-understand concepts, and maximizes
the excitementof learning. For example, to avoid using special symbols,I define
all primitive functions by their names:

COUNT: 14

ODDS: (2xCOUNT w)-1

REDUCE: 20,'/',¥w

SCAN: 42a,'\', 20

The first two functions are defined and discussed in the class, but the last two are
merely illustrated with examples.

‘+" REDUCE COUNT 100
5050

This particular exampleis used as an occasion to relate the story of Gauss, who
as an 11 yearold solved such a problem to the amazementofhis teacher.
As | was preparing these lectures, [ uncovered someother dusty corners of 17th
century mathamatics. This note takes off from here, and leads into the fascinating
subjectofintegers.
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One question asked of the class is "how can one find the square of a number
without using multiplication?”. After drawing squares on the black board, one
can easily justify the following:

'+' REDUCE ODDS 5
25

In fact the next expression showsthis to be trueforthefirst 10 integers:

'+' SCAN ODDS 10
14 9 16 25 36 49 64 81 100

So we can generate list of consecutive squares from list of consecutive odd
numbers, Since there are odd numbersthat also are squares, we have a way to
generate triplets such that the sum of the squares ofthe first two will equal the
square ofthe third.
This can be best shownby defining function FERMAT:

Vv U<FERMAT W
£1] aGenerate all quadratic triplets
C2] UF1t+2xW
C3] U+U~,(((U42)-1)=2)¢.4 0 2

v

(Asan exercise, you might want to explain the formula)

F+FERMAT 0,110

Wecanlookatthis array:

EF
1 0 1
3 4 5
5 12 13
7 24 25
9 40 41

11 60 61
13 Bu as
15 #112 «#1133
47) 148 185
19° 180 184
21 220 221
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and note that it includes the triplet {1 0 1} which certainly holds but does not
seem to belong. We can verify that the sum of squares of the first two columns
equals the square of the third column:

A/C FE; 3] *2)=4+/F[31 2]*2

The question that immediately comes to mind, is whether this function generates
ALL such triplets (we will of course ignore all multiples such as 6 8 10). Might
there not be other ways to build yet moredistinct triplets? But before we tackle
this question let me explain why I named the function FERMAT.
In the 17th century, there was a mathematician names Fermat, whospecialized in
what is now called "Diophantine analysis". In this branch of algebra, only
integers are acceptable solutions to problems. Around 1637 Fermatwasreading a
book written by Diophantusof Alexandria with thetitle of "Arithmetica". On the
margin ofoneof the pages, Fermat wrotethe following:

"To divide a cube into two other cubes, a fourth power, or in general any power
whatever into two powers of the same denomination above the second is
impossible, and | have assuredly found an admirable proof of this, but the
margin is too narrow to containit." (see p.509 "The World of Mathematics” J R
Newman,ed. Simon and Schuster 1956")

This theorem became famous, because all attempts to reproduce his proof since
that time have failed. As we will see, one can go a long way towardsan insight
into the kind of thinking that drove Fermat to his conclusion.
Coming back to our problem, the question is whether there are integers {a,b,c)
such that a<b<c other than those generated by function FERMAT. We will restrict
the search only to those triplets for which the largest common divisor is 1.
Clearly we mustsearch sets where 1<c-a. It turns out that this question can be
resolved not only for powers of two, but arbitrary powersas well.
In equation form we can write (It could be done using APL, but here algebraic
notation seemsbetter):

(1) (b+QN- N= aN
When k=1, and N=2, we have the solution in FERMAT. Therefore we want to
study the case when k>1. First we rewrite(1):

(2) (b+k)2 (b+k)N2 - b2bN2 = aN
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and note that for N=2 the equation is reduced to (1). Expanding the square
polynomial, and collecting terms weget:

(3) b2[(b+k)N-2 - bN2] + k(k+2b)(b+k)N-2= aN
Nowthe expression in brackets is the difference of two powers, andit can befactored as the product of two polynomials:

4) {[(b+k)-b] * Pi(b+k),b,(N-3)]}
Here the polynomial P[(b+k),b,N-3] is shorthand for:

(6) Plxy-MJ=XM-+ XMay+,+XYMa + YM
But since (b+k)-b=k, we find that k can be factored out from theleft hand side of
equation 3. Let us assume that k>1. Then, since k<a (why?), we must have a=ij
wherei an are integers (why?). Assumingthatij, we can now rewrite (1):

(6) ((B+K)/i)N - (b/i)N = JN
Since {a,b,c} have 1 as the greatest commondivisor, the ratios (b+i) and (csi) arenot whole numbers. Can the sum of the powersoffractional numbers add up toan integer power? Let us assume that the answer is yes and pursue theconsequences. We can use (6) to write the function GFERMATFto calculate tripletsfor arbitrary k.

Vv U+K GFERMAT W;B
(1] aGenerate all quadratic triplets for given K
C2] U+ ( (Wa2)-Ka2)22xK
Ca) +(0=pU+(BU=(U)/U)/0
[4] W+B/W
(5) U+WUe .40,K

v

When k=1 we should get the sameresult as with FERMAT:
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NM
w@
P

g
a1
13
15
17
19

1 GFERMAT 120
0 1
4 5

12 13
24 25
40 a.
60 61
84 85

212 #113
144 245
1800-181

Nowlet ustry this function with k=2;

2 GFERMAT 120
0 2
3 5
8 10

415 17
24 26
as 37
48 50
63 65
80 82
99 101

There seem to be three kindsof triplets. First, there is the permutation {3 4 5}.
Next we have multiples of triplets generated with k=1 {6 8 10}. Finally there are
some newsets {8 15 17}. We can try to removethe first two kinds by adding some
more filters to GFERMAT:

C4]
C2](3]C4]cs](6)
[7]

Y U+K PFERMAT W;B
a Generate all quadratic triplets for given K
Oe ((W*2)-Kx2) 425K
+(0=pU+(B+U=(U)/U)/0
W+B/W
UW, Ue .=0,K
B+(A/0=K[U}va/0=2|U
O+(~By>/U[3 1 23040

Now wecan try outthis function:
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2 PFERMAT 120
8 15 17

12 35 a7
16 63 65
20 99 104

3 PFERMAT 12000

4 PFERMAT 12000

Why do you suppose wegetresults with k=2 only?
Finally, for k=1 and N=2 wehave from (1):

A/(FL34]*2)=4+/F£32 3]

(Why?) When wecan also show that "a” must be an odd number. Also note the
following:

(-/FE;3 413)+2
O14 9 16 25 36 49 66 81 100

Can you explain it? At this point I stop. You of course may pursue this and
entertain yourself. You may develop additional insights, and remember, you
have a powerfulally in APL.
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A Note on Comparison Tolerances in APL
by R.G. Williams and R.G. Green

O¢T is a system variable in APL which is applied when any two numbers are
compared. Two numeric values are considered to be equal if their absolute
difference is less than or equal to the value of OC times the larger of the
absolute values of the numbers being compared. Hence the applied tolerance
varies with the magnitude of the numbers being compared.
For the majority of applications, this system is quite satisfactory, however
anomalies can arise which cause a breakdownin the usual rules of mathematics,
For example:

Att1Bi6
Bro
OCP++1815

A=B
0

(14+4)=1+B8
4

.. whichis contradictory to the assumptionthatif A, B, C are real numbers and
A=B, then A+C = B+C.
Theprimitive functions affected by DCTare:

ceiling
floor
greater than
jess than
greater than or equal
dess than or equal
equal
not equal
residue
matrix inverse, matrix divide
index
belonging ton

e
t
N

A
W

AV
Y
O
S
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.. and in Dyalog APL:

~ excluding
9 intersectionv union

Whenthe equality of numbers to within an absolute tolerance is required, the
following expression could be applied:

((+00T)*{A-B)s1

This will overcomethe previously mentioneddifficulties.
This method is also suitable for comparing any number with zero as, the =
primitive in APL will always return zero when comparing any non-zero value A
withzero,irrespective of howclose to zero A ever becomes.
This APL expression can be adaptedeasily to provide absolute comparisons with
other aforementioned APL primitives.

 

Editor's note: this is one ofthefew Heffalump traps set by conventional APLs.It recentlycaught out the ‘nutritional analysis’ in our recipe modelling system; this was supposed
to ignore ‘insignificant’ traces of things like Nutmeg, but of course these never quitebecame equal to zero. The OR scientist who discovered this phenomenon made somedistinctly unladylike noises when it was suggested that she add 1 to both sides of the
equation!
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All queries regarding advertising in VECTOR should be made to Alison
Chatterton, at the address onthe inside back cover.
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BAA: Membership Application Form
Membershipofthe British APL Association is open to anyone interested in APL.
The membership yearruns from Ist May to 30th April.

 

 

 

 

 

 

 

Name:
AddressLine1:
AddressLine 2:
Address Line3:
Postor zip code:
Country:
Telephone Number:
Membershipcategory (please circle): .............. 89/90
Non-voting student membership (UK only) ............£5
UKprivate membership... 2.02... eee £10
Overseas private membership .................... £18
Airmail supplement (not needed for Europe) ..........£8

Corporate membership ...........0..0.0.0-0-00000- £85
Corporate membership overseas ..............0005 £140
Sustaining membership .............0...000-0005 £360
For student applicants:
Nameof course:
 Nameandtitle of supervisor:
 Signature of supervisor:
 

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

 

Signature (and Expiry Date):
PAYMENT
Payment should be enclosed with membership applications in the form of a UK
Sterling cheque "The British APL Association", or you may quote your Access or
Visa number. Please send the completed form to:

BAA Administration,
Alison Chatterton, 9 Oak Grove,
HERTFORD SG13 8AT
England
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Contributions

All contributions to VECTOR may be sentto the Editor at the address on the inside back cover. Letters andarticlesare welcome on any topic ofinterest to the APL community. These do not need to be limited to APL themes, nor mustthey be supportive of the language. Articles should be accompanied by as much visual material as possible (ideallywith a photograph of the author and a brief biographical note). Unless otherwise specified, each item will beconsidered for publication as a personal statement by the author.
Please supply as much material as possible in machine-readable form, ideally on an IBM PC compatible (DSDD)diskette. APL code should be kept separate from the text, and can be accepted as camera-ready copy, or asAPL*PLUS/PC workspaces or IBM APLtransfer formatfiles.
Except where indicated,items in VECTOR maybe freely reprinted with appropriate acknowledgement. Please informthe editor of yourintention to re-use material from VECTOR.

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

The membership year runs from Ist May to 30th April. Applications for membership should be madeto the Treasureron the form onthe inside back page of VECTOR. Passes ate tequired for entry to someassociation events, and forvoting at the Annual General Meeting. Applications for student membership will be accepted on a recommendationfrom the course supervisor. Overseas membership rates cover VECTORsurface mail, and maybe paid in sterling, orby Visa or Mastercard at the prevailing exchangerate.
Corporate membershipis offered to organisations where APLis in professionaluse. Corporate members receive 10copies of VECTOR, andare offered groupattendanceat association meetings. A contact person must be identified forall communications.
Sustaining membership is offered to companies trading in APL products; this is scen as a method of promoting thegrowth of APL interest and activity. As well as receiving public acknowledgementfortheir sponsorship, sustainingmembers receive bulk copies of VECTOR,andate offered news listings in each issue.

Advertising

Advertisements in VECTORshould be submitted in typeset camera-ready AS portrait format with a 20mm blankborder, Illustrations should be black-and-white photographs orline drawings. Rates are £250 perfull page, £125 forhalf-pageor less (There is a £50 surcharge per advertisementif spotcolouris required).
Deadlines for bookings and copyare given under the Quick-teference Diary.
Advertisements should be booked with, and sent to, Alison Chatterton, whose address is given with the Index toAdvertisers,
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