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Except where indicated, items in VECTOR may be freely reprinted with appropriate acknowledgement. Please inform
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Experience counts
Since we launched Dyalog APL/W at APL92, nearly two years ahead of our nearestcompetitor, our customers have developed hundredsofsuccessful industrial-strength GUI
applications. With the benefit of their experience, we have enhanced and refined
Dyalog APL/W into the mature, stable and aboveall useful Windows developmenttoolthatit is today.
Not only does Dyalog APL/W provide the most comprehensive set of GUI facilitiesavailable for any APL, but you can be confident that your workspaces will run
unchanged on Unix workstations under OSF/Motif.

| With Version 7.0 we have added support for Visual Basic Custom Controls, Metafiles,MDI, 3-D Forms and Controls, fully customised Session menus,toolbar andstatus bar,
Namespaces for encapsulation, and a host of other improvements.
That's why Dyalog APL/W remainsthe professional choice. Fora free trial copy, contact
Dyadic or your local distributor today.

Dyadic Systems Limited., Riverside View, Basing Road, Old Basing, Basingstoke, Hants RG24 7AL, United
Kingdom. Tel:(0256) 811125 Fax: (0256) 811130 Email: sales @dyadic.com.
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Editorial: The First Ten Years
by Anthony Camacho

Withthis issue Vector completes ten years since Vol.1 No.1, dated May 1984, We
have Robert Bittlestone to thank for persuading us to make the quantum leap
from a 20 or 30 page newsletter to an up-market glossy-covered 144-page
magazine.
Westarted with the idea that we would publish on time: on the whole we have.
We started with the aim of attracting readers world-wide, not just from the
United Kingdom: on the whole we have succeeded, but we believe that many
more APLers would benefit from readingit. Vector is not expensive and we are
proposing to reduce the price to our overseas members, Please encourage your
friends to subscribe.
Thenext ten years begins with Vector 11.1,to be dated July 1994, which will be a
tenth anniversary issue. We will give it to all the delegates to Swansea and to
APL94 at Antwerp; it will be special. May J encourage people who haven't
contributed to Vector to begin now? In Vector 11.1 we expect to havearticles
from McDonnell, Spunde, Thomson, Langlet, McIntyre, Smillie, the usual gang
and some newcomers. We hopeto have a tenth anniversary competition with a
really worthwhile prize.
Vector 11.1 will have a complete and updated product guide. Don’t forget that
the product guide entries are free of charge. Vector 11.1 will have the largest
circulation that any Vector has ever had and even one-man bands should get
themselveslisted in it. Contact Gill Smith at 0439-788 385 with yourentry.

Book your advertisements now!
APLin Business at Swansea: 18-22 July 1994
The programmefor this conference is ready to be published. It will be the best
training course this year for APLers who wantto integrate their work seamlessly
with Windowsusing DDE, OLE2 and DLLs.

If you attend you may also learn about genetic algorithms, Client Server
computing, processing of time series and how to produce publication quality
graphics. The mornings will be devoted to plenary sessions; the afternoons will
be workshops(in three or more streams) in which the morning plenary speakers
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will develop their themes and give you the hands-on experience necessary sothat you can apply the techniques whenthe conferenceis over.
The evenings can be spenton additional workshopsfor those that wish,a ‘streetmarket’ at which books, software and anything you wantto bring will be on sale
to other delegates, and the conference dinner. Get your name onthelist to besentthe details. Contact:

Haydn Williams (Conference Administrator),
EBMS,Swansea University,
Singleton Park,
Swansea SA2 8PP.
Tel: 0792-295595
Fax: 0792-295626

 

Preparing for Swansea
from Adrian Smith (Workshop Co-ordinator)
APLin Business is intended to be a hard-working 3 days! The objectiveis simple:to prepare you (and yourstaff) for the future of APL. In a nutshell, this meanslearning to program your APL alongside Client-Server Architectures, GraphicalUser Interfaces, and in co-operation with all the wonderful software thatpopulates the Microsoft universe.
Thetransition from the traditional APL environments (mainframes or stand-alone DOS machines) will not be an easy one, so get started now! Read MortenKromberg (page 114) on Client-Server — Morten will be sharing a Wednesdayafternoon session with Microsoft — and follow up with Gene McDonnell’s lovelytale of Client-Serverin action (page 110). Read about a common approachto theWindows GUI (page 64), then spend an afternoon playing with it (chooseDyalog/W or PLUSIi) on the Tuesday. Read George MacLeod (page 83) on thetricky details of high-quality graphics, and see the productin action (or maybeevenbuyit) at the evening street market.
Learn the latest techniques for handling time-series, contro) charts, actuarialproblems, asset management — and then try out your new-found skills in theevenings (the labs will be open aslate as you want them to be) with experts onhandto guide you. But remember:this is not a jolly! It has taken me over a year toget comfortable with this new world of Windows programmimg,so start readingnow, absorb whatyou can, and go to Swansea prepared.  
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Quick Reference Diary 1994
Date Venue
March 25th IEE

May 27th IEE

July 18-22 Swansea

Sept 11-15 Antwerp

October 28th {EE

Event
BAA Meeting and EGM

BAA Annual General Meeting

APLin Business

APL94
BAA Meeting: Vendor Forum

British APL Association meetings are normally held in the IEE, Savoy Place.
Nearest tube outlets: Temple or Embankment.

APLTraining Courses for 1994
If you would like to have your courses or seminars listed in Vector, please
contact Gill Smith with the details.

 

Dates for Future Issues of VECTOR

Copy date
Adbooking
Ad Copy
Distribution

VolL11
No.1

3rd June 94
10th June 94
17th June 94

July 94

Vol11
No.2

2nd Sept 94
9th Sept 9416th Sept 94
October 94

VoL.
No3

2nd Dec 94
9th Dec 94
16th Dec 94
January 95



 

 

 
Everyone is Raving About
APL*PLUS III For Windows
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     Editing

"T have been playing with APL*PLUS®II for a while now andit is ajoy to use!”Morten Kromberg, Insight Systems, Denmark
"The way APL*PLUS Il implements control structures is as non-invasive as anything Ihave yet seen, so please will everyoneelse copy this. All credit to Manugistics® for
taking the plunge and pioneeringthis." Adrian Smith, Vector, UK
"APL*PLUSIIIlets us develop competitive applications that are gorgeously GUI on theoutside and pure APL on theinside." Eric Baelen, MEWS, Cherry Hill, New Jersey
"APL*PLUSII is a breakthrough product for APL-based Windows development. From
menucontrols to DDE integration—all aspects of GUI development are now mucheasierdueto a true Windowslook and feel."
Rick Butterworth, APL Consultant, Arlington, Virginia
Don't miss out on the most important APL release ever! Fast, simple, GUI
development; free run-time; innovative new control structures; support for DDEand DLL; and much, much more — now available with APL*PLUSIII for
Windows. To get your copy, contact your local APL*PLUSrepresentative.
Cocking & Drury Ltd, 180 Tottenham Court Road, London W1P 9LE(071) 436-9481 Fax (071) 436--0524

Manugistics and APL*PLUSareregistered trademarks and the Manugistics logois a trademark of Manugistics, Inc.Windows is a trademark of Microsoft Corporation.
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UPDATE ON APLY4
APL94 will be held in Antwerp,
BELGIUM,11-15 September 1994

 

APL — the Language and its Applications
The Annual International Conference on APL (co-organised by the Belgian Royal
Association of the Flemish Engineers and the ACM/SIGAPLin collaboration
with most of the European APL Associations/Societies) is focusing on the
applications of APL but does not drop all the work on the developmentof the
languageitself.
Atthetimeof writing this update the final programmeis notyet fixed. But we
can already give some idea of whatit will be. We have received papers from 14
countries making the Conferencereally International indeed. But the distribution
of the origin of the papers has greatly changed compared to previous
Conferences, with the countries of the CEI being the leaders; the American centre
of the APL worldis now in balance with the East European one.There is also a
modification in the distribution of the subjects. The languageitself is still a major
subject but with a clear shift towards new concepts like Windows and Object
Oriented Programming.
The traditional applications of APL — Economics, Business, Management and
Statistics — are also represented.Interestingly we have morearticles on Artificial
Intelligence, Biology and also Psychology and Geography. Besides the papers
there will be posters. The posters — there are more and more posters at APL
Conferences — should follow the trends of the papers. The posters are a wayof
presenting ongoing research work and establishing a scientific priority; they also
facilitate cooperative work, on the basis of discussions with the author. There is
still time to present a poster at APL94. There is no deadline! The posters, abstract
and a full text, will be published in one of the leading APL Journals and will
possibly be distributed at the Conference.
Other important scientific and technical events will take place during the
Conference; remember that APL94 is the annual gathering and showcaseof the
APL World.Thereis little to say aboutthe social events, but rememberthat

 



 

 

Nestlé UK Ltd

O.R. SYSTEMS
SPECIALIST

York Based

In the competitive and dynamic market of
food manufacture, the scale, complexity
and variety of logistical issues — particularly
with regard to the supply chain - are
immense. No more so than here at
Nestlé.

Recognising this, we need to build on
our success to date and supplement our
efforts with the appointment of a
professional to assist with group wide
activity.

Operating within the IT function as a
member of a specialist group, you will
provide on a project basis, those essential
OR skills of forecasting, modelling,
prototyping and design, to develop and
support the systems necessary to improve
user productivity.

To succeed, you'll have to be a
numerate graduate with 2/3 years’
experience, preferably in a decision
support environment. The majority of our

£attractive + benefits

OR systems have been developed in
APL running on DOS {APL *PLUS I},
Windows (Dyalog) and Mainframe
(APL *PLUS) platforms and previous
experience of support and development
in at least one of theseis essential.

This is a critical role which will call for
excellent communication skills, and in
return can offer significant experience and
progressive opportunities to match. This is
also combined with an attractive rewards
package normally associated with a ‘blue-
chip’ employer.

In the first instance please forward afull
CV including salary details, to: Carole
Knight, Personnel Officer, Nestlé (UK} Ltd,
Rowntree Division, Haxby Road, York
YO1 1XY.
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Antwerp was European Artistic Capital of Europe for 1993, and that was a real
success. We are sure you will find great pleasure in the city. Please contact us:

for the Program (poster) for the Conference itself (invitation)
Alain Delmotte Joseph DeKerf
Avenue du Marathon, 6 Rooienberg, 72
B1348 Louvain-la-Neuve B2570 Duffel
BELGIUM BELGIUM
tel: (32)-10-45 11 92 tel: (32)-15-31 47 24
fax: (32)-10-45 23 26 fax: (32)-3-216 06 89 (atin. J. DeKerf)
e-mail:
APL94PGM@IRES.UCL.AC.BE TLIAPLO4@AUTOCTRL.RUG.AC.BE

APL94 POSTERS APL94 POSTERS APL94 POSTERS
The submission of papers for APL94 is now over but you canstill present your
work to the Conference. If you have ongoing research work but want to share
your preliminary results; if you wantto establish your priority, and/or if you
wantto find cooperative work, do not hesitate to present a poster to the APL94
Conference.
Posters were only recently introduced at APL Conferences, but their importance
is growing every year. Thetimeallocated to traditional papersis fixed; the time
for posters is the whole Conference and there is no limit to the time for
discussion.
Thereis no deadlinefor the submission ofa poster, but:

1. If you wantyour poster to be announcedin thefinal invitation and the
Conference programyou haveto send your proposal and abstract by the 31st
of March.

2. The posters will be published in oneof the leading APL Journals and —
possibly — distributed at the Conference. So we will need your poster (what
you wantto be published,notonly the abstract) by the 31st of May.

You can submit posters to me by mail, fax, or e-mail. I am able to process Word2
and WordPerfect5.2 for Windows — ISIAPL and VectorAPL TrueType fonts —
and Word5for the Mac — APL68000 font; I am also starting TeX/LaTeX with the
cmap! font.

Alain Delmotte
Program Chairman
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OBITUARY: Mike Gregory
by JohnSearle

It is my sad duty to inform you of the passing of one
of our members, Mike Gregory. Mike died on
December 3rd, 1993, following a recurrence of his
battle against melanoma,atthe age of 42.
Mike wasone ofthose people who could doanything
with computers. His CV reveals that he worked on
almost all modern operating systems and, apart from
his APL skills (in all dialects) he was proficient in
languages ranging from C to REXX, SAS and SQL.
Mike's career began at British Oxygen Corporation
(BOC) in 1972 and over 10 years moved from

programmer in the Gases Division to Technical Managerof Interactive Servicesat BOC Datasolve. His projects ranged from the development of APLB for ICL
mainframe hardware, to MIS systems, to a simulation of the Grand National
horserace for the Sun newspaper.

 

Mike then helped to form IBSL as Technical Director, a company which serviced
various clients in the leisure industry, before forming his own company PCAssociates in 1985. The variety of his clients was again considerable. After a briefperiod working for SimCorp, the Danish software house, he returned to his
freelance business, specialising in operations research andairline applications.
I met Mike whilst consulting to a well-known favourite British airline, and hehelped me understand the complexity of existing APL code (and the maze offreelancing paperwork!) with great patience and humour. What Mike didn’tknow wasn’t worth knowing, and what he did know would fill a database of
textbooks. John Scholes from Dyadic Systems told methat in their client contact
system, Mike wasalwayslisted as “nice bloke”.
Mike’s passions in life, away from computers, were Jaguar motorcars,
motorbikes and good wines. The joys of classic British motoring adorned his
conversation, his bookshelves and his driveway. Mike was also very concerned
for the environment, and was a keen supporterof wildlife preservation.
Mike is survived by his wife Judith and their children Bill and Claire. Mike did
requestthat if you wish to rememberhim,please planta tree in his name.

10  



 

VECTOR Vol.10 No.4
 

Newsfrom Sustaining Members
Compiled by Gill Smith

Dyadic Systems Ltd
Dyadic is pleased to announce Version 7 of Dyalog APL/W. This is a major
release packed with many new andexciting features.
Oneof the most important additions is the ability to use OWC, OWS, OWGete. to
access Visual Basic (.VBX) Controls alongside regular Dyalog APL/W ones with
exactly the same syntax. This facility gives the Dyalog APL/W user access to
hundreds of commercially available Visual Basic add-ons including various
Graph, Grid and Spreadsheetcontrols; even an OLEclient control. In addition,
users can add controls of their own design written to the .VBX standard using
ordinary Microsoft development tools. Access to Visual Basic Controls is
implemented using a general mechanism for defining a new Class of object and
will be extended to other standards (e.g. OLE 2.0) and user-defined Widgets
under OSF/Motif in the future.
Dyadic believes that with the new VBXinterface, coupled with the enhanced
DDEand Clipboard support andthefacility to access any Windows DLL with
OWA,it alone can truly claim to offer an “open” APL for Windows.
A new MDICLIENTobject is provided to allow users to develop applications
that use the Multiple Document Interface (MDI) style. All of the standard MDI
behaviour is supported. In addition, FORM class objects can now be children of
other FORMS, and so can be used as general-purpose containers for a wide
variety of uses andeffects.
Version 7 now provides a variety of EDIT field types that perform built-in
validation and formatting of numbers, datesetc.

Other new objects include TOOLBAR, SPATUSBAR and STATUSFIELD. The
TOOLBARis normally displayed at the top of a FORM andis used to manage a
scrollable set of tool buttons. The STATUSBAR is normally displayed at the
bottom of a FORM and contains one or more STATUSFIELDS. These can have
pre-defined meanings, such as monitoring the state of the Caps Lock key, in
whichcase they are updated automatically by the interpreter. Alternatively,their
contents can be set directly by your application.

1



VECTOR Vol.10 No.4
 

All controls can now have associated TIP and HINT properties. A TIP is a
(usually) short description which gets displayed as a pop-up message when the
mousepointer dwells over a control, for example over a BUTTON ina TOOLBAR,
A HINTis typically a longer help message which gets displayed when an object
(e.g. a MENUITEM) is selected. A HINT would normally be displayed in a
STATUSFIELD, butyoucan in fact use any object capable of displaying text.
The TAB_BAR managesa scrollable set of TAB_BTW objects which allow you to
provide a notebook-style interface similar to that used by thelatest versions of
Excel, Paradox, Lotus 1-2-3 and Organiser.
These new objects have all been designed to allow Dyalog APL/W usersto build
APL applications that provide the bang up-to-date user-interface features of
other popular Windowsproducts; and, becauseall the work is done for you by
the interpreter, with the same snappy performance.
All FORMS and Controls now have a 3D property that can be usedto achieve a
variety of 3D effects. Furthermore, as the value of this property is by default
inherited from the parent, setting 3D on the SYSTEM object ‘.” automatically
gives a 3D appearance throughoutyourentire application.
Version 7 now provides support for Windows Metafiles so that you can
incorporate fully scalable graphical pictures into your application. Not only can
you import Metafiles, but you can also create them from primitive graphical
objects and export them (via file or the ClipBoard) to other Windows
applications. A final touch is a facility to disassemble an imported Metafile so
that you can edit or rearrange its components within APL.
The APL Session has not escaped our attention and a StatusBar and ToolBar have
been added. Furthermore, the components of the Session are directly accessible
as namedobjects whose properties can be set by 0WS and read by OWG. New
menus, menuitems, tool buttons, statusfields etc. can easily be added using DWC,
and unwanted items can be removed with JX. Menuitems and tool buttons can
action predefined “system” operations(suchas [load] and [edit]) or can executeany APLstatement. This allows you to configure the Session exactly as you want
and you can dynamically changeit (manually or under program control) to suit
particular workspaces. For example, your LX could add special menuitemsand/or tool buttons, fully equipped with TIPS and HINTS, to run particular
functionsin a statistics workspace.
The names of your functions, and variables may be displayed in a separate
dialog box and are therefore only a click away for editing, copying to the
clipboard, etc. A number of improvements have been made to the Editor and

12  
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Tracer and fully CUA-compliant select/cut/paste operations have also been
implemented.
Finally, Dyadic has introduced Namespaces, a major new enhancementto Dyalog
APL. A Namespace provides the means to gather togethera collection of objects
andacts as a separate “context” in which functions (including callback functions)
can be run. This meansthat local functions and variables can be hidden from the
rest of the workspace. The implementation of Namespaces, which encapsulate
code and data, is a further step towards Object Oriented technology and is
intended to provide major benefits for APL developers. Further information on
this exciting new feature will be available by the time you read this
announcement. Please call Dyadic for details.
To coincide with Version 7, Dyadic is publishing “Outer Products” a catalogue of
third-party tools and add-ons for Dyalog APL. Some “Outer Product” software,
such as the RAIN graphics workspace and CAUSEWAY GUI design tool from
APL 385, are also includedin the Version 7 package.
Fordetails concerning price and availability, please contact Dyadic or your local
Dyalog APL supplier.

Insight Systems
On the Product Front, we are concentrating our efforts on the design and
implementation of a new version of SQAPL whichwill support Microsoft’s Open
Database Connectivity (ODBC) specification. The primary design goal is to
provide aninterface which is completely compatible with our existing product
— so that our customerswill be able to take advantage of ODBC drivers to access
dBase, Btrieve, ACCESS, Paradox (or even Excel and Comma Separated Variable
text files) — plus any remote databases for which they have an ODBC Driver —
andstill be able to use SequeLink without changingthe application, SequeLink is
still a preferable solution for many Windows environments, and the only
solution under Unix and OS/2orif an APL Serveris required.
An ODBC Driveris now available for SequeLink, so SQAPL users will have the
option of using SequeLink “direct” or via the ODBC driver. TechGnosis have
also announced an ODBC version of their Open Server. Once we have an ODBC
SQAPL Client out the door, we will start work on an ODBCversion of the
SQAPLServer. With an ODBC SQAPLServer, developers will be able to make
APL-Coded Databases or Analytical Tools running under Unix available to any
development environment which supports ODBC.

13  
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We would also like to intentionally leak an official rumour that our ODBC
interface will probably be bundled with an upcoming version of Manugistics’
APL*PLUSIII product. Due to the relatively long lead time for Vector, we have
agreed to leak the news despite the fact that the agreementis still under
negotiation. By the time you read this, you should be able to contact Morten
Kromberg at Insight Systems or Paul Clements at Manugistics to hear whether
we succeeded!
On the APL Consulting and Education Front, the Danish market is suddenlyfull
of renewedinterest in Graphical APL systems.It seems that many organizations
whostill use APL on a Mainframearefinally ready to “Downsize” — to the
extent that APL courses have becomea profitable activity! There was a waiting
list for our first “Introduktion tl Windows Programmering med Dyalog
APL/W", so we will be scheduling several courses during 1994 and will also be
“porting” the course to APL*PLUSII.
Wewould like to take the opportunity to announce that Insight Systems is now
an IBM Software Partner, so we now market and support IBM APL2 and APL2-
based products (like AGSS) under OS/2 and Unix. We are also authorised
RS/6000 resellers, and thus capable of delivering complete “turnkey” systems
based on the RS/6000 and any one of APL2/6000, APL*PLUS II/UNX and
Dyalog APL/X. We look forward to cooperating with IBM Denmark in
providing APL and Client/Server expertise to their APL2 customers!

Manugistics Inc
Manugistics Inc is very pleased to announce the commercial release of
APL*PLUSIII for Windows. An Advance Release (version 1.0) began shipping
on February 25, and the general availability release (version 1.1) will be ready by
the time this issue of Vector appears. Please contact Cocking & Drury in the UK,
yourlocal APL*PLUSdealer, or Manugistics for specific information.
APL*PLUSIII is a 32-bit Windowssystem that runs on Windows3.1, Windows
for Workgroups, and WindowsNT.It is a completely Windows-hosted program,
with a graphical development environment that has been designed to be a
pleasure to use, whether for personal APL computing or for building Windows
applications to be used by others.
APL*PLUSIII includes a graphical development environment, event-driven user
commandprocessor,a built in graphical debugger, and a visual form editor that
allows the programmer to build a graphical user interface by drawing with the
mouse. The graphical user interface facilities are supported by fast, built-in
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system functions, and include regular and 3-dimensional versions of forms,
frames, buttons, checkboxes, scrollbars, etc. Graphics supportis also built in to
the user interface, as is support for Dynamic Data Exchange. System functions
provide access to Windowslibraries and any other software packaged in a
Windows DLL.
The design of APL*PLUSIII reflects our views of how APL needs to evolve to
become a competitive alternative to other languages in this decade and beyond.
The GUI developmentfacility follows a strictly object-oriented structure, using
“classes”, “events”, “methods”, and “properties”. The APL interpreter is based
on the well-proven technology of APL*PLUSII, but the heart of the system has
been replaced with an event-driven architecture. Control structures, in the spirit
of C or Pascal, provide an alternative to the “spaghetti code” that afflicts too
many APL programs.
APL*PLUSIII will continue to evolve rapidly both in terms of new tools and in
enhancementsto the languageitself. We welcome the comments and suggestions
of Vector readers.

MicroAPL Ltd
In the previous issue of Vector, MicroAPL announced APL LevelIT for the new
PowerPC Macintosh computer. APL Level Il was one of the first dozen
applications to be seen running native on the new PowerPC Macintosh. To
coincide with the launch of this important new computer, we have been
upgrading our entire family of Macintosh APLs. The details of the upgrade are
being finalised as this is written, but we havea fairly clear idea of what the
upgrade will include.
The APL programming environment has been enhanced, combining ideas from
our APL.68000/X for the RISC System/6000 and features found in Mac System 7
as well as improving our conformance to Apple’s System 7 user-interface
guidelines. We have added support for Apple Events — multiple workspaces
may be launched simultaneously at startup. New Print menuitemsallow prints
of workspacelistings as well as contents of the APL window. The new Windows
menu identifies multiple APL sessions by workspace name and we have added
)IN and )QUT menu items for workspace exchange. The number of
simultaneous APL tasks supported has increased as has the number of edit
windows and user-defined windows. Improved user-preferences allow control
over such items as default workspace sizes, window positions and sizes and
defaultlibraries.
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APL programmers can now easily access hierarchical menus and popup menus
and wehave further improved event handlingfacilities with new eventtypes.
Amongst the new support workspaces is the PLOTMAC workspace for high-
level business graphics. The interpreters themselves have been upgraded in line
with our latest versions for the RISC System/6000 and PowerPC and a number
of small bugs in the LevelIl interpreters have beenfixed.
MicroAPL was instrumental in forcing the APL world into issuing free runtime
licences and we have now included with our Mac APLs a packager to make
stand-alone applications which may be distributed royalty-free.
Pricing details for the upgrades will be announced in April but we can confirm
that wewill be offering substantial incentives to upgrade to our LevelII versions
of APL as well as maintaining ourpolicy of realistic pricing across the board.

Soliton Associates Limited
Version 21 of SHARP APL for VMS, shipping in 2nd quarter 1994, offers
improved performance and operability, in particular of the SHARP APL File
System. For SHARP APL MVSapplications requiring 24-hour 7-day availability,
Version 21 offers new functionality supporting continuous on-line operation of
databases stored in the SHARP APLFile System.
Version 4.03 of SHARP APL for UNIX, shipping in 2nd quarter 1994, provides a
powerful new Intrinsic Function facility, allowing secure and efficient access
from SHARP APL for UNIX to software implementedin other languages.
Version 4.04 of SHARP APL for UNIX,shipping in 3rd quarter 1994, will support
Sun’s Solaris 2 operating system, allowing major multi-user SHARP APL
applications to execute on large Symmetrical Multi-Processor Sun Unix
platforms.
NVSP-API, an application programminginterface for Soliton’s Network Shared
Variable Processor technology, will provide access from non-SHARP APL
software to local or remote Network Shared Variable Processors, allowing, for
example, non-SHARP APLclient software to access local or remote SHARP APL
server software, including SHARP APL for MVS Auxiliary Processors. Initially,
NSVP-API will be available under UNIX and Microsoft Windows, and will
support access to Network Shared Variable Processors operating under UNIX
and MVS.
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Editorial
Welcometo an Education Vector with a difference! The difference is that most of
this issue is devoted to a language which is not APL.It will come as no surprise
to our readersto learn that the “intruder”is J. Indeed I am delighted to publish
the promisedarticle by Donald McIntyre “J: A First Lesson”.
T can say withouthesitation that everyone whostudiesthis article will find new
insights and a new understanding of the language — I certainly did. Of courseit
helps to havethe J interpreter on your computer, and for those looking for a low-
cost introductory package we hope soon to have available the interpreter,
together with papers by Donald McIntyre, on onedisk.
Tam also pleased to include in this issue a delightful excursion into the world of
Prime Numbers by Ted Emms,

 

J: A First Lesson
by Donald B. McIntyre

It is not surprising if on yourfirst encounter with J you shouldthink it difficult;
this is true of most new things. As A.N. Whiteheadsaid: “Of course nothing is
more incomprehensible than a symbolism we do not understand”. The Editor of
The Education Vector says: “I find J very difficult. .. Even Donald McIntyre
admitted to coming close to despair before he could write ] expressions which
did what he wanted”. It is true that I met formidable difficulties; but then I was
oneofJ’s first guinea pigs (August 1990) and had few examples to follow. Nearly
four years later things are different: bugs are eliminated; new features and
modified old ones makeJ easier; and, thanks in great part to Vector, the literature
on J is very much expanded.
The Editor went on to say that “the articles in Vector are imperfect as the early
ones were written in early versions of J which have been superseded”. Thatis not
wholly true; at J workshops at APL93I distributed disks bringing all eight of my
papers on J up to date through Version 6.2 (available from I-APL Ltd). The script
files also execute in Version 7, though not at this time taking advantage of V7's
new features. The disk includes other scripts used in my J workshops. Together
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they constitute a book-length manual supplementing the publications of Iverson
Software, Inc. Because the scripts are extensively annotated, they execute as
dynamic tutorials. All necessary changes from the published texts are explained,
and my paper on Amendment (Vector, Vol.9, No.3) explains the last major
changesto J syntax.
Noreader of Education Vector should think that unduedifficulty is any longer a
reason for putting off the study of J. Even more than APL,this is an executable
mathematical notationof great elegance and power.You will enjoyit.
Let's take a concrete example: the computation of a similarity table, or the
classification of objects by how close they are in a space spanned by their
measured properties. This is the basis of Cluster Analysis and is Herbert
Hellerman’sfirst examplein his classic texts of 1967 (using Iverson Notation) and
1973 (using executable APL). (Herbert Hellerman, Digital Computer System
Principles, McGraw-Hill Book Company, New York (1967) p.55 and (1973) p.53.)
His data are ina table:

O
N
G
R
N
E

N
O
O
R
R
E

F
W
N
F
O
w

NN
FR

OB

Hach row represents an ifem; e.g., a student, a patient, or some object. The
columns represent measured properties; e.g., the results of tests. In this case six
items are interpreted as points in 4-dimensional space, and the geometrical
distance between two points is taken as a measure of dis-similarity between two
items. Following Pythagoras, the square of the distance between two points is
obtained by taking the sum of the squares of the differences between
corresponding co-ordinates.
In J we begin by entering the data bylinking the rows (with ;), which gives a
string of six boxes. When these boxes are opened(by >) the result is the required
table, which can be thoughtofas a collective noun.It can be given a name (using
=.) for later reference, andit is then displayed simply by entering the name. As
you read, enter whatfollowsinto J (Version 7). What you should enter will be
indented andJ's responsewill be flushedleft.

4434; 2135; 1141; 393824; 2332; 0242
 

1431/2 23 5)1 14 159 8 24/233 21024 2        
hh=. >1 4 3 1:2 143 5;1 14 1353 8 24;2 33 2;0 24 2
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Space does not allow usto give Hellerman’s distance functions in both Iverson
notation and APL, or mine using APL’s Direct Definition, but here are three
alternative versions in J. Spaces are for readability only; none is necessary.

DSQE=. '+/"1 «: —"1/~ yerr'?
dsq=. C: +/"1 [i *: -"1/~
dsqt=. +/"“1@*:@(-"1/~)

   

Thedistance-squared matrix for Hellerman’sdatais:
dsq hh

0 26 10 30 3 7
26 O 48 52 13 158
10 18 0966 7 3
30 52 66 0 31 53
313 7 31 0 6
7:45 #353 6 0

To those not already familiar with J these expressions will appear strange and
perhaps even forbidding. Myobject is to help dispel the strangeness by showing
how to read and write this muchJ.
Wecan consider the expression 2+3 to be a sentence in which 2 and 3 are nouns
and + is a verb (function) that operates on its noun arguments to give a noun
result. Each of the verbs DSQE, dsq, and dsqt operates on the nounhhto give the
similarity table. Each says: sum the squares of the differences. If you can guess that
+/"1 is sums, *: is squares, and ~"1/~ is differences, then the symbolismis already
less obscure.
DSQE is an explicit definition of the distance-squared verb in which y. is the
explicit place-holder of the argument. The definition for the monadic case (one
argument) is in quotes. It is followed by a colon and an empty string. Had a
dyadic (two argument) case been needed,its definition would have replaced the
empty string and x. would have beenthe place-holderfor the left argument.
dsq and dsqtare tacit definitions, with no explicit reference to arguments.
Before addressing these directly we need to consider some fundamentals. The
sentence 2+3 includes two kinds of objects; namely, a dyadic verb (+) andits
two noun arguments (2 and 3). Verbs like + apply also to lists and tables;i.e., to
collective nouns:

oi23+3210
333 3
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Atoms(single numbers) are extended for compatibility. Here are examplesofthe
dyads minus, times, divide, power, and the monads double,halve, square, and
square root:

Nv ” rn
B a e * nN

e
e

R
u

wo > n

70123

B
°

a
B N w

oe N wo

o14

o b .
O
R
O
I

At
DO

KO
ME

OD
°o £ wo

o1 n

J uses ASCII symbols, either alone or as digraphs consisting of an ASCII
character followed immediately by either a period (.) or a colon (:). Negative
numbers are preceded with an underbar, and numbersless than 1 are preceded
by zero as well as a decimalpoint. An adverb modifies the verbtoits left; e.g. the
passive adverb (~) commutesor interchanges the arguments:

o423 4~ 2
1248

A monadic verb has a single argument,toits right:
-0123

@ _4 _2 _3

Thereflexive adverb (~) supplies a copy of the right argumentas the verb’sleft
argument:

t~ 0 123
o246

The verb i. generateslists and tables of integers starting at zero, andthetally is
the numberofitems.
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The insert adverb (/) inserts its verb between the items:
O+14+2+3

6
+#/0 123

6

Verbs, like nouns, can be named and displayed:

 
    

sum=. +/sum
+l/

sum y
6

(sum % #) y
1.5

Because parenthesescontrol the order of execution, the enclosed expression must
first be evaluated.It is an entity — a train of three verbs defining a new (in this
case, unnamed) verb. Howto interpretit is not difficult to guess if you know that
the arithmetic mean is defined as the sum divided-by the numberofitems. Name
it for future use:

mMean=. sum % #
mean y

1.5

It is essential to note that a very different result is obtained if we enter the
expression for immediate execution:

sum % # Y¥
0.25

Thereason is that no new verb is produced. Three monadic verbs are applied in
succession and theresult is the sum ofthe reciprocalof the tally of y, which is of
no obvioususe. i
Display the boxed representation,or use the fix adverb (f .) to display the verb in
terms of J primitives:

mean 
sum} %|#      

ee
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Definethe verbtree (its explanation is beyond the scope ofthis first lesson) and
useit for a tree display:

tree=. 51:4@<
tree 'mean'
sum—

—t %Ww #

The display shows whytrains of 3 elements are called tridents. A train of 3 verbs
is a special case, called a fork. If f, g, h are verbs and x and y are nouns,this is
how J interprets (f g h):

(f gh) yo <--> (fyg (hy) Monadic fork
x(f gh) y <--> (x fy) g (x kh y) Dyadic fork

Note that the root verb (here g) is always dyadic.
J has other waysof building tables:

12+/0123°
3a
5N

R
O

w
R

F
O
N

A train of adverbs defines an adverb
t/~ 0123
34

aN
nR
oa

F
O
N
E

OQ
EO
N

ua
uw

y3s. 1.2 3 412035 6 78 9 10 11142 13 14 4516 47 18 1920 24 22 23
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Right(3) is a verb that returns its (right) argument. It is used here as a convenient
way of displaying a named noun. When working, with collective nouns (multi-
dimensional arrays) we need verbs that give the shape($), the tally or numberof
tems (#), and the rank(the tally of the shape):

sy3
234 #y3
2 #sy
3

The verb I call rank combines two verbs with the atop (@) conjunction:
rank=. #@$
rank y3

3

The verb head({.) gives thefirst item:
Jy2s. {. y3

o1 2 3
45 6 7
69 10 41

rank y2
2

Jyi=. {. y2
0123

rank yl
a

Because sum andtally give the sumsoverthe items and the numberofitems, the
mean of y3 is a 3 by 4 table of means across the two 3 by tables. If y3 is a
budget report covering 2 years with 3 line-items and 4 quarters, then the means
over twoyears (3 line-items and 4 quarters) are:

mean y3
6 7 86 9

10 11 12 13
14 15 16 17

Without changing the definition of mean, we can use the rank conjunction (”) to
apply mean to the rank-2 cells; i.e., over the 3 line-items for each of the 2 years
and 4 quarters (downthe columns):

mean"2 y3
4 5 6 7
1617 18 19
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Similarly the meansof the rank-1 cells are over the 4 quarters for each of the 2
years and 3 line items(along the rows):

ft y3
0 4 2 3
4 5 6 7
8 9 10 11

12 13 14 15
16 17 18 19
20 21 22 23
6 7 8 9

10 11 412 13
14°15 16 17

Applythis to the rank-2 cells:
£"2 y3o 1 2 3

4 5 6 78 9 10 144 5 6 712 13 14 1516 17 18 19
20 21 22 23
16 17 18 19

Apply it to rank-1 cells:
ma yso 1 2 3 4.54 5 6 7 5.58 910 12 9.512 13 14 15 13.516 17 18 19 17.520 24 22 23 21.5

Wecan reproducethese results by a hook,i.e. a train of 2 verbs. A hook modifies
a set of data by a function ofthe data (the monadiccase), or it modifies oneset of
data by a function of anotherset:

(gh) y <--> yg (hy)
x (g h) y <--> xg (h y)
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Notethatg is always dyadic and h is always monadic. The required hookis:
he. , mean

Using match (-:),a fork can be used to show that f and h give the sameresult;
ie, execute (f y3} -: (h y3)

(f -: h) y31 (f -: hy"2 ys14 (f -: W)"L ysr44111
Although the arguments of minus must agree, compatibility is not necessary for
difference tables:

24 -/123
410.

32 1

Thefirst step in creating a similarity table is applying minusto the rows (rank-1
cells). Parentheses are used here for readability but are not needed for execution.

42 (-"1) 1.3 2
a 064

a1 1
3 3

The rank conjunction bonds minus and1, creating a new verb that applies to the
rank-1 cells. Test this with a simple set of data; 4 points in 2-space, the columns
being the x and y co-ordinates:

ly=. 11423 ,.12193
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Nowusea fork to square (*:) these differences. Because cap ([:) caps a branchof a fork, ([: g h) makes g monadic.
(Ei #2 -"4/~) ¥

FR
eo

Oe
F
O
R
O

o
n
e
:

of
Mm
ME
s

The squares of the distances are the sums of the squaresofthe differences. This istrue also in multi-dimensional space. Take the sum over the rank-1 cells (rows),
using cap to complete anotherfork. The result can be checked by hand.

dsq=. C: +/"2 [: «: -"1/~
d
8
5
5
oO

R
R

a
n
o
r

a
o
n
r

To read the definition of dsq,first identify the classes of the elements: there are
four verbs ({:; + *: -); twoadverbs (/ ~); and one conjunction.
The parsing rules specify that: (a) adverbs and conjunctions are executed before
verbs; (6) an adverb modifies the verb (or verb phrase) to its left; (c) and a
conjunction has long left-scope and short right-scope. Consequently the parser
sees the elements grouped asa train of 5 verbs:

Cz (C+/)"4) Ci es ((-"4)/~)
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dsq gives an identical display. The pattern is more obvious ina simpler case; if f
g h i j are verbs:

tghij
 

    

 

 

The parser works from rightto left. Successive elements from the tail-end of the
queue(initially the inputstring) are movedto the frontof a stack. Executions in
the stack are confined to the first four elements,eligibility for execution being
determined by reference to the parsing table. The executions in the stack are
confined to the first four elements; iie., it is sufficient to know that the four
elements g h i j are verbs in order to decide that (h i j) is a fork. Hadg been
a conjunction it would have grabbed h andpreventedit from participating in a
fork with i and j. The J Dictionary must be consulted for full details of parsing
and execution.
A train of 2 verbs is a hook and a train of 3 verbs is a fork, and meaning is
assigned to longertrains by repeated resolution. Thusa train of 5 verbs is a fork
whoseright-handtineis itself a fork. The tree display is another way of viewing
the structure:

tree 'dsq'  
-—,;—+Li

Finally take the square root (%:) to determine distances between points. The
result is then a train of 7 verbs:

dist=. [: %: C: +/"4 (Ci «: -"4/~

An alternative formulationis:
disti=. %:@(+/"1@(*:@(-"1/~)))

The conjunction atop (@) bonds the whole verb phrase onits left to the first
elementto its right (which may be an expression in parentheses),
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Unnecessary parentheses can be dropped withoutaffecting the result:
dist2=. %:@+/"1@%:@(-"41/~)

Though dist, dist1, and dist2 give the sameresults, the parsertreats dist2 asif it were written:
COCCK@4)/)"2 @es @((-"1)/~)
dist2
 

 

 
 

 
 

 

             
        
                

Read the expression from left to right. Because @ has short right-scope we firsthave (%:@+). But the conjunction " has longleft-scope and therefore takes theverb phrase ((%:@+) /)as its left argument;its right argumentis 1. Everything to
the left of the next @ is now a unified verb phrase, whichis the left argumentof @,while *: is its right argument. Everything to the left of the last @ is its leftargument, while the parenthesised expression (-"1/~) is its right argument.Lastly the verb -"1 is modified by two adverbs (/~). Parentheses prevent (-"4)being taken as the right argumentof @ and the two adverbs beingleft to apply tothe entire expression.

Concluding Remarks
Omitting essential parentheses is a commonerror. My advice is: (a) use forkswhere possible; (b) scan from left to right looking carefully at the right argumentof each conjunction (especially any atops) and remembering that conjunctionshave short right-scope; (c) write fully parenthesised sentences and use boxeddisplays to make sure that the grouping is what you intend; (d) only then cutdown the number of parentheses, always verifying that the result remainsunchanged. With practice you will find that you are beginningto think like theparser!If you checkall points in this paper by reference to Iverson'sJ Introductionand Dictionary,it will becomeeasier to use the Dictionary as the essential toolit is.
All J expressions in this paper execute with J Version 7.
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A Note on Primes
by Ted Emms

“Mybarmie noddle’s working prime.”
Robert Burns (1759-1796)

A prime number is an integer that is only divisible by 1 and itself. There are
several clever APL “one-liners” which give the first ¥ prime numbers. For
example

O<+(2=+/[1]0=Ae. JA} /AtwW Fi

Theidea hereis to divide the range 1-¥ by all the numbersin the range and then
identify those numbers which are only divisible by two numbers (1 and the
numberitself). If oneis only interested in thestartofthe series of prime numbers
then this formula will suffice. For example N=120 gives the series 235... 109113
but N=121 gives (I-APL on my computer) the dreaded WS FULL error message.
Another“one-liner”is

O+(~AcAe KA) /ATINIY F2

and this works well up to ¥=120 butfails for N=121.
Wecantake advantageof the fact that the only prime which is even is 2. Thus we
can have the formula deal with odd values of N and then prefix 2 on thelist of
primes produced. Formula F1 becomes

O+2, (1=4+#0=Ae. |A)/At14+200N Fa

and F2 becomes
(+2, (~AcAe XA} /ASAF2%1N Fa

and these are a great improvement. For example with N=115 formula F3 gives
2357... 227 229 but N=116 fails. Similar remarksapply to F4.
If we wantthe series of primes to be longer we mustavoid the memory-gobbling
behaviour of the outer product (using a two-dimensional array). The first
approachis to create a vector ¥ ofthefirst N integers and dropthefirst. Thefirst
term is now 2 and weenter this in an empty vector 7. Then wecancelall the
termsin V divisible by 2. Thefirst term in V is now 3 and we add this to T and
cancelall terms in V divisible by 3. We continue in this way until the vector V is
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empty. T then contains the series of primes. This program is a straightforwardapplication of the “Sieve of Eratosthenes”.
Co] PFS N;V3B
t4J Velen
C2j F<eopod
(3) 2P:B+¥[4)
[4] PeT,B
cs] ¥e(~0=B/V)/V{6} +(0<pV)/ZP

You mighttry this routine with F5 500. It gives the primes upto 500 butis veryslow. We can speed it up by only dealing with the odd numbers and prefixingthe list with the prime2.
Co] P<F6 N;V;B
[43 Vert2xrL(W-1)42
[2] P<2
C3) LP:B+VC41)
caj T+T,B
[5] ¥+(~O=BlY}/V
{6] *(0<pV)/LP

This is faster but we can do better. Rather than terminate the loop when the V
vector is empty we can terminate when the length of the 7 vector equals or
exceedsthe length of the V vector. Then weobtain thefinallist by appending the¥ vector to the f vector.

Co] Q<r7 N;V3B
C1] Veilt2x iL (N-1) 22
[23 T+2
[3] LP:B+¥[1)
cay PTB
ts] V+(~0=B(V)/V¥
(6) +( (ot) <p¥)/LP
[7] ITV

But we canstill do better. The largest divisor of the biggest prime cannot exceedthe square root of that prime. Therefore we need only carry on with the loop
until the leading term of T equals or exceeds that square root. This small butsignificant change nowgivesthefastest solution.

[oe] T+F8 N;V3ByK
CaJ K«(N*0.5
[2] Wert2xr lL (¥-41)42
C3] [2
C4] £P:B+Vf1}
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[53 T+T,B
(6) Ve(~0=B(V)/V¥
C7] +(B<K)/LP
C8] T+? iV

So we havearrived at a routine which will give a longlist of primes andyetis
reasonably fast. Once having reassured yourself that the routine works (e.g. with
F8 500) youcan move toF8 10000. This takes a few minutes butthe reward
is thelist of primes up to and including 9973. You may careto save this vector as
YP (vector of primes) for later use.
For example if you wanta list (P3) of all three digit primes we canfirst eliminate
the primes thatare too big by P3«(VP<1000)/VP and then the primes that are
too small by P3+{P3>99)/P3 We can use VP to find out whether individual
numbers larger than 10000 are prime or not. Say we wishto find if ¥ is prime.
Wefirst find the square rootof N and then the next largest integer:

K+[TN*0.5

Wethencreate a reducedlist of primes P by
P+(VP<K)/VP

and use this to determine if any of these are divisors of ¥ by +/P|WN If this is
greater than 0 then W is composite. We may putthese ideas together to form the
heavily-contrived direct definition:

4A:(2 99'COMPOSITEPRIME 1) (1+0=4+/0=( (VP<[A*0.5)/VP) |A+w3]

I’m notsure thatthis qualifies for a one-liner since it does require the presence of
VP in the workspace. Howeverthe ideas contained may be employed in solving
the following problems.

1. Takeall the integers0,1,....9 and use them to form two 5-figure primes.
2. Take the 9 integers1,2,...,9 and use them to form three primes, one of 2 digits,

oneof3 digits and one of4 digits.
3. Take the 9 integers 1,2,...,.9 and form three 3-digit primes. The primes must be

the smallest “anagrams”. The numbers 137, 173 and 317 are anagrams
(rearrangements of the samedigits) and so only the smallest(137) is available
for choice.

{Ted Emms has provided solutions to these problems, whichI shall publish next issue —
together with any other contributions readers may like to submit — Ed]
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APL Product Guide — Updates
compiled by Gill Smith

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.
Pressure on space occasionally prevents us from printing the complete guide,
howeverupdates will always belisted. We do depend onthealacrity of vendors
to keep us informed abouttheir products. Anyone who is not included in the
Guide should contact meto get their free entry — see address below.
Wereserve the right to edit material supplied for reasons of space or to ensure a
fair market coverage. The listings are not restricted to UK companies and
international suppliers are welcometo take advantage of these pages.
For convenience to readers, the productlist has been divided into the following
groups(‘poa’ indicates ‘price on application’):

+ Complete APL Systems (Hardware & Software)
+ APLInterpreters
+ APL-based Packages
+ APL Consultancy
+ Other Products
+ Overseas Associations
+ Vendor Addresses

Everyeffort has been madeto avoid errorsin theselistings but no responsibility
can be taken by the working group for mistakes or omissions.
Wealso welcomeinformation on APLclubs and groups throughoutthe world.
All contributions and updates to the APL Product Guide should be sent to Gill
Smith, at Brook House, Gilling East, York, YO6 4Jj. Tel: 0439-788385, Email:
100331.644@Compuserve.com
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APL INTERPRETERS
COMPANY PRODUCT
Insight Systems APLYPLUS/PC

Dyalog APL
APL2

APL PACKAGES
COMPANY PRODUCT
Cinerea AB ORCHART

Insight Systems: IUTILSXP

ASI

WinCom
S2D,22D,X2Xx

SQAPLClient

SQAPLServer

APL CONSULTANCY
COMPANY PRODUCT
Dagon Research Consultancy

Insight Systems Consultancy

PRICES(£)
poa
poa
poa

PRICES(£)
250

20-95

95

PRICES(£)
poa

DETAILS
APLsystems marketed and supportad
from: Dyadic, Manuglstics,IBM
under: Windows, OS/2and Unix

 

DETAILS
Organization chart package for |BM APL2/PC. Full & heavilycommentedsource code Included - free integration into otherapplications. NB: ASCIl output with ling-drawing (sem/-graphlc)characters for boxes.
Cross-platform utility library Including simple OS calls (DIA,COPY, DEL, RENAME)and DATEfunctions, For APL*PLUS Il,APL2 and Dyalog APL under Windows, OS/2 and Unix.
APLSpreadsheetinterlace, "Deviceindepandent’ spreadsheetdriver supporting Excel, 123 and Quattra-Pro for Dyalog APLW
Asynchronous commspackage for Dyalog APLW
Advanced APL syntax analysis and conversion packagesfromSharp and APL2 to Dyalog, and betweenany two APLs
Interface from APL*PLUSII, APL2 and Dyalog (Windows, OS/2orUnix) to most SQL. databases over most networks.
Makes APL*PLUSII, APL2 or Oyalog APL. (Unix) avallable as
‘SequeLink servers. Canbe called from SQAPLclients or otherapplications such as Excel, C++, Smaiitalk, Visual! Basic.

DETAILS
APLSystemsconsultancy, design,Implementation, support,
documentation and maintenance.All dialects with specialemphasis on APL2 and Dyalog APLIW.
Experts in APL conversions between any combinationof:APL*PLUS.APL2, Dyalog APL and Sharp APL. Wearealsoexperlenced right-sizers, comfortable with networks andrelational databases (that also means when NOTto use SQL)and clientjsarvar development in APL, C and Visual Basic.
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Overseas Associations and
Vendor Addresses

Compiled by Gill Smith

Acknowledgement
‘Thanks to Marc Griffiths, who has donea great job collecting names and contact
points for APL groups worldwide. We will do our best to keep this list current,
butpleaselet us knowof any errors or pending changes as soon as possible.

Vendor Addresses
This is the complete addresslist, including Email where known. [ will contact
everyone onthis list in good time, so that we can publish a fully up to date and
comprehensive Product Guide and addresslist in the July Vector.
Please note that our phone numberhas changed! Vector production is now at:

0439-788385 (UK)
+44 439-788385(International)

Our Compuserve numberis:
100331.644@compuserve.com

Please useelectronic mail where practical!
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OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub,
ACMISIGAPL Intemational Quote Quad
APL Bay Area: USAN.Callfomia APLBUG Monthly Meetings (2nd Monday) $15
APLClub Austia Austria - Quarterly Meetings 200AS{indlv), 1000AS(corp)
APLClub Germany Germany APLJournal Serni-annual meetings DMs
Ass, Francophone pourla promotion g’APL. France Les Nouvelles d'APL
BACUS Belgium APL-CAM Conferences & Seminars 218 ($30)
Chicago SIG Chicago
Hartford Group: Hartford, Connecticut, USA
CPC UGAPLSIG Washington, D.C. Capital PC Monthly meetings,(Capltal PCUG) Monitor occasionalclasses tree
Danish SiG. Denmark
Dutch APL Assoc. Holland - Mini-congress, APL ShareWare Initiative
FinnAPL Helsinki, Fintand FinnAPL Newsletter Seminars on APL 100FIM(privata), 80(student), 1000 (Co}
Japan APL Assoc. Tokyo, Japan
Melooume APL Grp Melbourne, Australia
New York SIG New York, USA
Potomac SIG Washington DG, USA
Rochester APL Rochester, New York
Romefitaly SIG Roma,taly
SE APL Users Grp Atlanta, Georgia SEAPL Newsletter
SOCAL Los Angeles, CA Newsletter
SovAPL Obninsk, Russia
‘SwedAPL Sweden SwedAPL.Nytt  Sembannual meetings, seminars SEK 75,
SWAPL Texas, USA SWAPL $18
Swiss APL (SAUG) Bem Part of Qtly Sl-Info SF6O (SI) + SF20 (SAUG)
SydneyAPLUG Sydney, Australia Epsilon Monthly Meetings
Toronto SIG Toronto, Canada Gimme Arrays!

VENDOR ADDRESSES
COMPANY CONTACT ADDRESS & TELEPHONENo.
ACM/SIGAPL DonnaBaglio ACM,1515 Broadway, New York, NY 10036 USA Tel: (212) 626-0606
Active Workspace Lid
Adaptable Systems
Adfee
APL-385,

APLBay Area Users GroupAPLBUG
APL. Club Austria,
APL Club Germany

Ross D Ranson

Lols & Richard Hilt
Bernard Smoor

Adrian Smith

Lewis H. Robinson (Sec)
Erich Gall
Dieter Lattermann,

Email; baglo@acm.org
Moulsham Mill Centre, Parkway, Chelmsford, Essex, CM2 7PX.
Tel: (0245)-496647; Fax: 0245-496646.
Melbourne,Australia. Tel: +61 3589 5578 Fax; +61 3589 3220
Dorpestraat 50, 4128 BZ Lexmond, Netherlands.
Tel: 31-3474-2337, Fax: 31-3474-2342
Brook House,Gilling East, York, Tel: 0439-788985 Fax: 0439-788194Email: 100331.644 @ compusarve.com

14100 Gough St, Apt 14A, San Francisco, CA 94109, USATek (415) 928-2058 Emall: frap2ta@prodigy.com
IBM Osterreich, Qbere Donaustrasse 95, A-1020 Wien, AustriaRheinstrasse 23, D-69190 Walidort, Germany.Tel: (49) 6227-2003
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The APL Group Inc
APL People / Software

Stuart Sawabini
Jill Moss

Association Francophone pourla promotion d'APL
Atlantis Software
BACUSCamacho
Ray Cannon
Paul Chapman
Chicago SIGCinarea ABCoking & Drury Ltd.
CODEWORK
CPC UG

David Crosslay
CYBEX AS
Peter Cyriax SystemsDanish User Group
Datatrade Lid.
Dogon Research
Dutch APLAssociation
Dyadic SystemsLid.
E&S Associates
FinnAPL
General Software LidGreymantle Associates
Hartford CT Group
H.M.W. Trading Systems
HRH Systems
Michael Hughes
IAG/Human Interfaces
1-APL Lid

IBM(APLProducts)
Impetus Ltd
iNFOSTROY

Dr. Gérard LangletArthur Whitney
Joseph da KertAnthony Camacho

Larry Mysz
Rolf Kornemark
Romy Cocking
Mauro Guazzo
LynneStartz

Lars Wentzel

Peter CyriaxPer Gjerlof
tan Tomiin
Dick Bowman
Bernard Smoor (Sec)
Peter Donnelly
Frank Evans

M.E.ManinGeorge MacLeod
Bob Pomeroy
Stan Wilkinson

Dick Holt

Jan A. Clark

Anthony Camacho{for quaries, order forms)J.C Business Services(lor pre-paid orders only)
Nancy Wheeler
Gedric Heddle
Alexel Miroshnikev

644 Danbury Road, WILTON,CT 06897 USA.Tel: (203) 762-3933 Fax: (203) 762-2108
The Old Malthouse, Clarence St, BATH, BA1 SNS.Tel: 0225-462602

SCM,C.E. Saclay, F-91191-Gif sur Yvette, France, Fax: (33) 1 69 08 79 63
1105 Harker Avenue, Palo Alto, CA $4301 USA
Rooinberg 72, B-2570 Duffel, Belgium.Tel: +32 15 31 47 24
11 Aubum Road, Redland,Bristal 8S6 GLS.Tal: 0272-730036.
emalt: acamacho@ cix.compullnk.co.uk Reutemet (Sharp): ACAM
24 Woodbridge Rd, Blackwater, Camberley, Surrey GU17 OBS
Tel: 0252-874697
41 Lambs Conduit Street, London WC1N 3NG.Tel: 071-831-3762,
836 Highland Drive, Chicago Heights, (L 60411 Compuserve:73040,3032
Skyttegatan 25, S-199 00 Sigtuna, Sweden.Tel& fax: +46 692 55 421.
180 Tottenham Court Road, LONDON, W4P SLE
Tal: 071496 9481 Fax: 071-436 0524
Corso Cairoll 32, 10123 Torino,Italy. Tel; 011 885 168 Fax: 011 8122-652
Capltal PC User Group, 61 MonroeStreet, Sulte PE-2, Rockville,
Maryland 20850, USA,Tel: 301-762-9372,
187 Le Tour du Pont, Quartier Le Mourre, 84210 ST DIDIER,France
Tel: 90-66-08-87Gruvgatan 35B, S-421 30 V. Frélunda, Sweden.Tel: (46) 31-45 87 40, Fax: (48) 31-45 24 23,
22 Hereford Road, London W24AA.Tel: 071-229-5344
Emall: d03per@vm2.unbe.dk
1 & 2 Sterling Business Park, Salthouse Read, Brackmills, Northampton,
NN4 OEX.Tel: 0604-760241
2 Dean Gardens, London E17 3QP Tel: 081-820-6334Email:bowman @apl.demon.co.uk
Postbus 1341, 3420BH Nieuwegeln. Tel: +31 03474-2337
Riverside View, Basing Road, Old Basing, Basingstoke, Hants RG24 OAL.
Tel: 0256-811 125 Fax: 0256-8141130
49 Homesdale load, Orpington, Kant BRS 1JS.Tel: 0689-824741
Suomen APL-Yhdistys AY, FinnAPL AF, PL 1005, 00101 Relsinid 10,
Finland
22 Russell Road, Northhalt, Middx, UBS 4Q8,Tel: 081-864-9537
Bartrum House, Ravens Lane, Berkhamsted, Herts, HP24 207
Tet: 0442-878065
Mass MutualLife, 1295 State St, Malldrop FA65, Springfleld, MA 01114
Tal: +1 (413) 788 8411x2838
Hamilton Housa, 1 Temple Avenue,Victoria Embankment,London EC4YOHA.Tel: 071-359-4212; Fax: 071-953-3325
3802 N RichmondSt, Suite 274, Arlington, VA 22207 Tel: (703) 528 7624internet: dickholt@acm.org
28 Rushton Road, Wilbarston, Market Harborough,Leles., LE16 BQL
Tal: 0536-770998
9 Hill End, Frosterley, Bishop Auckland, Co, Durham DL13 28XTel; 0388-527190, Email, clark.\@applelink.apple.com
11 Aubum Road, Redland, Sristol BS6 6LS,Tel: 0272-760036emall: acamacho@ clx.compulink.co.uk Rautemet (Sharp): ACAM
56 The Crescent, Milton, Weston-super-Mare, Avon, BS22 BDU

 

APL Products (M46V/D12}, IBM Santa Teresa, PO Box 49023,555 BalleyAvenue, San Jose CA 95161-9023, USA.Tel: 1-408-463-APL2
Rusper, Sandy Lane,tvy Hatch, SEVENOAKS, Kent TN15 OPDTel: 0792-885126
38. Tulenin Lane, St. Patersburg 191186 Russla.Tel:+7 812-31116114 Fax:+7 812-3153921 Email:aim @ Infostroy.spb.su
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Insight Systems ApS. Morten Kromberg
Interprocess Systems Ine. Stella Chamberlain
jntelligent Programs Ltd Mike Bucknall
tverson Software inc. Erle Iverson

Japan APL Association
Kestrel Consulting Mark Haris

Lingo Allegro USAInc. Steven J. Halasz

Melbourne APL Group
Mercia Software Lid.

Harvey Davies
Gareth Brentnail

MicroAPL. Lid, David Eastwood

Ellis Morgan
New York SIG APL Nestor NelsonOptima Systems Lid PaulGrosvenor
Potomac APL SIG John Martin

QB On-Line Systems Philip Bulmer

Renaissance Data Systems Ed Shaw

‘The Rochester Group tnc. Robert Pullman

Rochester APL Gary Dennis
Romefitaly SIG Mario Sacco
SE APL Users Group John Manges
Shandell Systems Ltd. Mautice Shanahan
SOCAL(South Califomta) Roy Sykes Ur
Soliton Assoclates Laurle Howard
SOvAPL Alexander Skomorokhov
Rex Swain
SWAPL Stuart Yarus
‘SwedAPL Glan MedrlSwiss APL User Group
Sydney APLUG Rob HodgkinsonToronto SIG Mare Griffiths
Uniware Eric Lescasse
Wickliffe Computer Lid Nick Telfer
Wanwick University Prot. Jeff Harrison:

Zatk Incarporated Gary A. Bergquist

Nordre Strandve] 119A, DK-3150 Hellebzek, Denmark
Tel: (45) 42 10 70 22 Fax:(45) 42 10 76 74 Email: insimkr@uts.uni-c.dk
11660 Alpharetta Highway, Sulte 465, Roswell, Georgia 30076, USA.Tal: (404} 410-1700, Fax: (404) 410-1773
9 Gun Whart, 130 Wapping High St, London E1 9NH Tel: 074-265-1120
33 MajorStreet, Toronto, Ontario, Canada MSS 2K9 Tel:(416) 925-6096Fax: (418) 488-7559
23-2-302 Hiromichi, Adachl-ku, Tokyo 120, Japan
Business & Technology Centre, Bessemer Drive, Stevenage, Herts
SGt 2DX Tel:0438-310155 Fax:0438-310131 E:kestrel@apl.deman.co.uk
203 North LaSalle St, Sulta 2100, ChicagoIL 60601 USATal: (312) 558-1342 Fax: (312) 346-9603
CSIAO Div Atm Res, Private Bag No.1, Mordialloc, Victoria 3195, Australia
Holt Court North, Heneage Street West, Aston Science Park, Birmingham87 4AX.Tet: 021-359-8096, Fax: 021-359-0375
South Bank Technopark, 90 London Road, LONDON SE1 6LNTal: 071-922 BB66 Fax: 071-928 1006
Myrtle Farm, Winchester Road, Stroud, Petersfield, Hants.Tel: 0730-263843
PO Box 138, NY 10185-0002, USA.
Alrport House, Purley Way, Croydon, Surrey CRO OXYTel: 081 781-1812Fax; 081 781-1999
ComputerSciences Corp, 1100 WestSt. Laurel, Maryland 20707-3587
Tal: +1 (301) 497-2698 Fax: +1 (301) 498-8260 Email:jam@acm.org
5 Surrey House, Portsmouth Rd., Camberley, Surrey, GU16 1LB.Tek 0276-20789, Fax: 0276-683427, Mobile: 0831~307548
P.O, Box 20023, Park WestFinance Station, New York, NY 10025-1510,U.S.A. Tel: (212)-884-3078
50 S.Unlon St., Rochester NY 14607-1828, U.S.A.
Tel: 716-454-4360. Fax:716-454-5430
Soliton Associates, 1100 University Avanua, Rochester, NY 14607Emall: gs¢@Ipsalab.tor.sollton,com
Casella Postale 14343, 00100-Roma Trullo,(talyEmail; marsac@ vnetlbm.com
991 Creekdale Drive, Clarkston, GA30021 USA
Chiltern House, High Strest, ChalfontSt. Giles, Bucks., HP8 4QH.Tel: 02407-2027, Fax: 02407-3119
Sykes SystemsInc, 4649 Willens Ave, WoodlandHills, CA 91964-3812Tal: +1 (818) 222-2759
Soliton Associates Ltd, Groot Blankenberg 53, 1082 AC Amsterdam,Nethertands Tet: +31 20 5708734 Fax: +31 20 570 8758
PO Box 5061, Obninsk-5, Kaluga Region, Russia
Emall:askom @ api2,obninsk.su
8 South Street, Washington, CT 06793, U.S.A,Tel: 203-868-0131
PO Box 210367, Bedford, Texas 76095, USA Tel: (817) 577 0165Compuserve: 737002545
Box 16181, S-103 24 Stockholm, Sweden Tel:+46 (@) 96 09 47
Swiss APL User Group, CH-3001, Bern 1, SwitzerlandEmail; sl@ifi.unizh.ch
PO Box 1511, Macquarle Centre, NSW 2413, Austalla Tel:+61 2 257 5313
PO Box 384, Adelalde St Post Office, Toronto Ontarlo MSC 2J5, CanadaTel: +4 (418) 532-0843 Emall: mareg @utcc.utoronto.ca
15 Rue Erlanger, 75016 Paris, Franca,
Tet: (1) 45-27-20-61, Fax: (1) 45-27-20-71, Telex: 648348F UNIWARE
76 Victoria Ad., Whitehaven, Cumbria, CA28 6D. Tel: 0946-692583,
Deptof Statistics, University of Warwick, Coventry, CV4 7ALTal: 0203-523369
23 KetchbrookLane,Ellington CT 06029, USA.Tet: (203) 872-7806
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“Calculus” by Kenneth E Iverson
reviewed by Keith Smillie

Iverson, Kenneth E., 1993. Calculus. verson Software Inc., 33 Major Street,
Toronto M5S 2K9, Canada. 130 pp., $25.00 + 7% GST. (US Dollars)

Anyone visiting a university bookstore cannot help but notice how large,
expensive and even pretentious many of the mathematics texts, and indeed texts
in a variety of other disciplines, have become. At the University of Alberta, for
example, the main text in one of the introductory calculus courses has almost
1100 pages and costs $71.75, Since there is also a 400-page solutions manual
costing $27.65 and a 150-page laboratory manualcosting $8.65, a student would
have to spend over one hundred dollars for more than sixteen hundred pages of
material for this one course which would be for many students only one offive
courses being taken in a term. Whether the present-day student receives a fair
return on sucha large investment of money, reading time and the physical effort
in handlingthe texts is of course another matter. (By contrast this reviewer's first
calculus text was an unassuming, even drab,little book of some four hundred
pages costing less than four dollars although these were immediate postwar
prices.)
The above thoughts have been prompted by an examination of Calculus, Kenneth
Iverson'slatest monograph from Iverson SoftwareInc., which becauseofits size,
scope andprice stands in sharp contrast to the present-daytexts just mentioned.
Its content might best be judged by the following paragraphin the Preface:

The scopeis broaderthanis usualin an introduction, embracing notonly the
differential andintegral calculus, but also the difference calculus so useful in
approximations, andthepartial derivatives andthe fractional calculus usually
metonly in advanced courses. Such breadthis achievable in small compass
not only becauseof the adoption ofinformality, but also because of the
executable notation employed.In particular, the array characterof the
notation makes possible an elementary treatmentofpartial derivatives in the
mannerused in tensor analysis.

The Preface concludes with the statement that
Thetextis paced for a reader familiar with polynomials, matrix products,
linear functions, and othernotions of elementary algebra; nevertheless, full
definitions of such matters are also provided. Thetext, then, consists of the
following eight chapters: Introduction, Differential calculus, Vector calculus,
Difference calculus, Fractional calculus, Properties of functions,
Interpretations & applications, and Analysis.
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Thereis one pageofreferences, and a one-page Language Summarygiven on thelast page of the text rather than more conveniently on the outside back coverasisusual with most IS] publications.
The author has written Calculus in his characteristic terse style whichis describedvery well by the following sentence beginning at the bottom of the first page ofChapter1:

To avoid distractions from the central topic of the calculus, we will introducethe necessary notation with a minimum of comment, assumingthe reader cangrasp the meaning of new notation from context, from simple experiments onthe computer, from the language summary in Appendix A, from theIntroduction and Dictionary, or from the study of more elementary texts suchas Arithmetic.
Thisis followed by two pagesof simple examplesillustrating someof the mainfeatures of J and a further two pagesof exercises to reinforce these ideas. Theremainder of the chapter consists of an overview of some ofthe topics to bedeveloped in the remainder of the text, together with the introduction of anumberof verbsfor handlingscriptfiles, constructing graphs, and defining somebasic mathematical concepts such as circular and hyperbolic functions, matrixproducts, polynomials and complex numbers.
As would be expected the text makes considerable use of the recently introducedgeneral derivative adverb D. where u D n is the nth derivative of u, and thescalar derivative adverb D=. ("0)(D.1) such that the expression f D x givesthe derivative of the function f evaluated at x. Iverson also uses the integral oranti-derivative adverb 1 such that £ I x gives the area under the graph of ffrom 0 to x. Whereas the adverb D is a primitive in Version

7

ofJ, the adverb

1

isdefined in terms of a sequence of verbs which, for the parameters used for theexamples and exercises, is equivalent to approximating the function by fourgroups of a polynomialof order ten. Persons wishing to obtain someidea of thestyle and presentation mightread the discussion of these two adverbsin thefirsteight pages of Chapter 2. As an exampleofthe useof D and I, consider the verb
N=. (%:@0.@2:) (%~) a@-@-:@«:

for the probability density function of the standard normal distribution. ThenN D 1 which has the value _0.241971 is the value of the first derivative of theprobability density function evaluated one standard unit from the origin, andN 1 1 which is 0.341345 is the area under the standard normaldistributionfrom the origin out to one standard unit. Also the expression
5.4 8.5 8.5 ": (],.N,"0 (N I}) x
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gives a formatted table of ordinates and areas of the standard normal
distribution for any appropriatelist x.
As another example, the verb

Chisqe. ((Ja(-:@<:@<:@[)})*(a@(-@-:@J))) % ((2: a -:@f) »
(1@(<:@-:@f)))

is the probability density function for the chi-square distribution, and the
expression 408ChiSq I 18.3, where 18.3 is the 5%critical value for the chi-
square distribution with ten degrees of freedom,is 0.949891.
Atthe end of Chapter4, Difference Calculus, Iverson introduces the verb

we, 188 * (i. } i. - 1)@>:"0

for finding the weights required for calculating successive differences, and, for
example, w 3 is equal to_1 3 _3 1, the weights for third differences. Then we
may define the verb

Diff=. 't ; t(>:x.) mp&(w x.) \ y.t
where mp=. +/ . * is the matrix product, which gives differences of an
arbitrary order, and, for example, the expression 2 Diff 83 i. 8 is equal to
6 12 18 24 30 36, the second differences of the cubic function. Finally we may
define the verb

DifeTable=.(1,.(],.{.,18diffj@«:)
whichgives a three-column table with argumentvaluesin thefirst column, their
squares in the second column, andthefirst differences of the squaresin the third.
(We might note that one of the programs demonstrated at a conference held at
the University Mathematical Laboratory, Cambridge, in June 1949 to mark the
inauguration of the EDSAC tabulated the positive integers from 1 to 32, and the
squares andfirst differences. Persons interested in the evolution of programming
languagessince that time might compare the flow diagrams and program listings
for the EDSAC program given on pages 395 to 401 of Randell (1975) with the
expression Dif fTable>: 1.32 for the samecalculationinJ.)
The origin of someof the ideas in the present monograph may be foundin the
last chapter of the author's earlier Arithmetic. Indeed, Iverson states in the Preface
to Calculus that the subject is introduced in the same informal manner as
arithmetic was in the earlier work. However, in this reviewer's opinion, Calculus
is a much more difficult, even formidable, work which may well deter many
readers. Indeed, Iverson’s quite valid comment in the Preface that “introductory

41



 

VECTOR Vol.10 No.4
 

courses often succeed only in turning students away from mathematics, and
from the many subjects in which the calculus plays a major role” may well apply
to the present monograph. At the APL93 conference Iverson gave a tutorial
“Teaching Calculus” in which he introduced the ideas and manyofthe details
given in Calculus. The diskette distributed at that time contained a number of
scripts used during the presentation. A careful study of these scripts could be a
most helpful introduction to the present work. After a further study of Calculus,
the reader could then, as the present reviewer has done, have the pleasure of
approaching some old problems in a more general and satisfying manner than
has been previously possible.

References
Iverson, K. E., 1991. Arithmetic. lverson SoftwareInc., Toronto.

Iverson, K. E., 1993. J Introduction & Dictionary. Iverson Software Inc., Toronto.
Randell, Brian, 1975. The Origins ofDigital Computers, Selected Papers. Second
edition. Springer-Verlag, New York.
Standard Mathematical Tables. Nineteenth Edition, 1971. The Chemical Rubber
Company, Cleveland, Ohio.
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RECENT MEETINGS
This section of Vector documents all British APL Association meetings, and any
other events of interest to the APL world. If you have recently attended any
gathering which you feel would be interesting to Vector readers, please let the
Editor have a brief note, and wewill include it here.
In this issue, we document Donald McIntyre’s J Workshop, Gary Littlejohn’svisit
to the APL centres in Russia, and the February British APL Association meeting.
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J at Greenock
reported by Norman Thomson

On the Ist of March, Donald McIntyre gave the latest of his justly acclaimed
workshopsat the IBM plant education centre in Greenock. The emphasis from
the start was on the various forms of function composition about which moreappears elsewherein these pages. Version 7 of J was used, in which caps ([:)
usedin a fork provides analternative to @.
Donald has now assembled a vast library of scripts which illustrate the manyfacets of J. These he selects with considerable flair and enthusiasm to constructindividual sessions based on single problems, each of which highlights agenerous variety of what most needs to be understood by the beginner.Construction of similarity matrices and of Markov chains are two such examples.
Donald also described the evolution and history of J, and the astoundingcapacity of the J interpreter to produceinteresting results beyond whatevenitsdesigner and author conceived — a new interpretation perhaps ofartificialintelligence.

Visit to APL Centres in Russia
November 1993
reported by Gary Littlejohn

Department ofSocial and Economic Studies, University of Bradford
T joined the BAA in 1992, and soon discovered through Vector that APL wasalsobeing used in Russia, and that I had just missed a conferencein St. Petersburg.
By emailing Erkki Juvonen, I was able to get email addresses for contacts inRussia. I was interested in this for two reasons:firstly I had a long-standinginterest in what was then the USSR, having written various books and articlesaboutit; secondly my colleague at Bradford, Gavan Duffy, who had introducedme to APL, was working for 6 monthsof each yearin South Africa, contributingto the construction of a family of models of the South African economy usingDyalog APL. In Bradford we were also working in J to build an elementarydemographic model of South Africa, displaying the results in a Geographical  
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Information System. I was very keento find out what the Russians were doingin
the field of economic modelling, as well as in other areas.
I received a grant from the British Council for Gavan and me to visit Moscow
and Obninsk to explore the possibilities for collaboration between Bradford and
the APL communities in these cities. However, at the last minute, Gavan was
recalled to South Africa and was unable to accompany me.

Moscow
The Computer Centre of the Russian Academyof Sciences (RAS) is well known
as the place where the original Sputnik calculations were done.It is also where
the game Tetris was invented. I was received extremely warmly, and was
delighted to discover that the approach to economic modelling was
complementary to that being used in South Africa. There is a very real basis for
cooperation, in my opinion. We drew up a draft agreement for funders. 1 was
told that Professor Igor Pospelov and Dr. Andrei Buzin had been prevented from
attending Toronto becauseof delaysin receiving visas, and that they expected to
be at Antwerp.
The experience of modelling goes back about 20 years, and APL seems to have
been used since the late 1970s. The approach to modelling is quite original,
compared to British techniques which tend to rely on a lot of data. In Moscow,
the techniqueis to do thousandsofiterations before deciding on the parameters
of the model, which can then be run with a fair degree of confidence on a
relatively small amountof data. They have a similar philosophy with regard to
the transparency of the model to that held in South Africa, namely that the
assumptions shouldbeasclear as possible and that the model should be used as
a basis for debate on economic policy, rather than function as a black box from
which unchallengeable conclusions are drawn.
They have been modelling structural changes in the economy since long before
Perestroika became a term knownin the West. The behaviour of economic agents
is described explicitly, and the macro-economic model is built up from the
“microdescription” of the behaviour of economic agents. The development of
models was done in three stages, beginning rather surprisingly with three
models of a market economy. Then a modelofa centrally planned economy was
developed. The features of this model were extremely interesting to me since
they indicated problems which Western economists were beginning to detect in
the Soviet economy in the late 1970s. Clearly these problems were being
addressed at that time, at least by these modellers. Was anybodylistening? A
model of an economy undergoing radical reform was then constructed,
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apparently late in the period of Perestroika. This predicted the hyperinflation
which occurred two years later under the Gaidar reforms. Such a prediction was
also being made in May 1990 on analytical grounds, without the benefit of a
model, by Professor Hanson of Birmingham, surely one of the best British
economists in the field of the former Soviet Union. I understand that now the
RAS Computer Centre team has the chance to obtain more recent data from the
Ministry of the Economyin Russia.
In addition to the models, the other most interesting work consisted of GRAN, a
GRaphical ANalyser, which is an interactive graphical manipulation package,
unlike anything that I had encountered. It means that manystatistical methods
and well known economic models can be graphically interpreted in an
interactive mode. I see it as a useful complement to the APL Statistics Library
work based at Swansea. Mostinteresting of all to most APL users is the work
being done on a compiler. 1 know that they have had whatthey call a pre-
compiler for some years, but they have been working on a full compiler.
Realising the significance of this I did my best to make sure that we were not
losing, something in translation. We may get a paper on this at Antwerp. ] have
since received an email communication saying that further progress has been
madeon the compiler.
Thope to return to Russia to explore these matters in more detail in future. I also
sincerely hope that they give a paper in Antwerp, since the Vector discussion of
their work at the St. Petersburg conference does not really show howinteresting
it is. A final point is that a commercial company is using Dyalog APL to
construct data bases. A discussion of the relative merits of such data bases and
Paradox for Windows washeld onthe train to Obninsk.

Obninsk
Obninsk wasa closed city, with a closed Zone inside the city, until December
1991. The reason is that it was and remains the heart of the Russian nuclear
industry. The world’s first nuclear powerstation started generating on 27th June
1954. I was taken right into the reactor core by Sasha Skomorokhov, whowill be
well knownto participants at the St. Petersburg and Toronto conferences. I had
read his Toronto paper on adaptive learning networks, as well as those of other
Russian Toronto participants, most of whom I met in Obninsk. Apart from such
work which can be found in Vector and APL Quote Quad, there is also very
interesting work going on in APLin the fields of Computer Assisted Learning
(CAL),statistics and personality profiling. I found this out when J metstaff from
the Obninsk Training Centre,
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This is the main training centre for the Russian nuclear industry, with its own
hotel (where I stayed) and dedicated training building. The Centre is suffering
from the fact that outside agencies now have to purchase their training, and
manyare now unableto do soin a situation of hyperinflation. Nevertheless, they
are continuing to work on, for example, CAL material for training nuclear
engineers. I had never seen APL used in this manner before, with moving
diagrams of the flows within a powerstation. Having just received a detailed
lecture on the design ofthe first such powerstation, I was ableto follow the logic
of the lessons. The statistics work is unlikely to be discussed at Antwerp, because
the person concerned does not feel sufficiently confident in English. We
discussed the relative merits of SPSS and APL for exploratory data analysis.
The personality profiling for nuclear power station engineers was very
interesting, using a panel method for assessmentby colleagues and a member of
the management, which is then analysed using APLstatistics programmes and
discussed with the subject. Again, unfortunately, the language barrier makesit
very unlikely that a paper will be presented at Antwerp, despite my attempts to
encourage those concernedto doso,I feel that the work would beof interest to
management in the West, being of quite general applicability, but with
interesting differences from some Western staff appraisal methods, becauseofits
emphasis on safety. One might see this work and that of Sasha Skomorokhovas
part of a post-Chernobyl attempt to improve safety in the nuclear industry.
While I discussed Chernobyl with Sasha, I did not at the time think to link these
aspects of the work in Obninsk.
I also gave a lecture in English at the Atomic Energy Institute (with Sasha
translating, except when I forgot at one point and spoke in Russian, which he
translated into English!) on current problemsin the British economy. I spoke to
various economists and received papers on monetary theory.I also met two Vice
Rectors of the Atomic Energy Institute and signed an agreement on research
collaboration, not only in the area of APL, between it and Bradford.

Conclusion
I am now seeking funds for further research collaboration with both the RAS
Computer Centre and the Obninsk Atomic Energy Institute. Apart from the
extremely interesting work which I encountered, I had an unforgettable time
with a warmth of hospitality that is hard to describe. For that reason alone, I
wantto return, but I also feel that the work going on there is very important for
the APL world community. The hyperinflation is having very adverse effects on
the APL workthere, and financial support is needed. I hope that a way can be
found to augmentthe existing fund.
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British APL Association Meeting
4th February 1994

David Eastwood and Peter Cyriax, reported by Adrian Smith

Introduction
Two contrasting talks, both interesting! David Eastwood gave us an overview of
the Toronto APL Toolkit (now 11 years old, and still going strong) and Peter
Cyriax took uscarefully through the steps needed to improve the performance of
large APL systems.
As a reporter (and a memberof the Vector working group) I would be very
interested to hear readers’ reactions to the following proposition: ] feel that we
may be rather neglecting the mainframe, because it is old, boring and just
generally part of the scenery. However, what Peter madeveryclearin his talk is
that, on the mainframe, APL is still unique. It is one of the very few interactive
environments available,it is pretty good at spreadsheets, it does very competent
graphics, it can handle reasonably large amounts of data very quickly, and it is
better than COBOLat doing hard sums(particularly if the sums involvefloating
point). If you are stuck on the mainframe (because that is where your datais),
and you wantto doanyofthe above, youwill very likely use APL.
Does the mainframe readership of Vector feel alienated by all this Windows and Gui
stuff? 1 think that there’s life in the old dog yet, and we should probably make a
positive effort to get better mainframe coverage. Please let any of us know if you
agree.

The Toronto Toolkit
outlined by David Eastwood
Essentially, this consists of generic VS APL code,freely distributed in electronic
form for moreor less every APL you can name.It has been running for 11 years,
originally in book form, and has beenavailable on disk since 1992.
Whyuse a Toolkit?
Sometimes you just need to cover a gap in the interpreter. If you are used to
DDBR (delimited blank removal) on APL.68000, or OSS (string search) on
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APL*PLUS/PC, and you move to Dyalog APL (which has neither) you need
functionstofill the holes.
Sometimes you want to do something hard,like subtracting two calendar dates,
which is a problem that has been solved many times before. An old (=reliable)
utility will save you plenty of thinking and testing.
Platform independencehasits attractions! Bulletin boards are well clogged with
“how doI get this code from here + here?” questions.
It helps to teach you good APL. The people who wrote this stuff knew what they
were at, and knew that it was going into the public domain. They cared about
quality, and clarity, and readability. In answer to the question “where do I learn
about good APL” you can reply “look at the toolkit functions, then copy and
modify”.
Observations
Setup is easy. Everything is 020 independent, so all you need to do is add your
ownerror trapping and set up one global ‘CR totell the functions what your
‘end ofline’ characteris.
From this point, everything worked, and someof the functions are already out
earning their keep in real systems. Two small points to note (for users of more
modern APLs) are that there are no‘default’ left arguments (i.e. no ambivalent
functions), and that your particular APL may support many of the 158 supplied
utilities already, so don’t just copy them all!
Some Examples
There is a lot of stuff, so why not use its own ‘workspace browser’ code to
explore...

pONL 3
158 15

5 matacross DNL 3 a to see a columnar list
‘Bax! nl 3 a wildcard list (3 across)

explain ‘nl! a documents function ‘nl!
Youwill find lots of handy stuff:

- a function lister which exdents commentsand labels to order
+ a globalreference finder which tracks downroguevariables which should be

local and aren’t
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+ something to put yourlocals into alphabetical order, and remake yourline
labels (if you like the L10, L20 variety)

+ something to browse the entire workspacefor a string or proper APL name.It
will also replace (but unfortunatelyit doesit within quoted strings) on a
proper namebasis.

+ something to show the bracket balance within complex lines of code.
That is just one section of the Toolkit. There is plenty of other good stuff, for
example the coverage of date conversion is quite comprehensive,allowing you to
work on Julian dates internally (the number of days since 4712BC), find out
when Easter will be in 2025, and soon.It is definitely worth having a copy on
your system, and making sure someone knowsaboutit and can publiciseit.

Performance of Large APL Systems
by Peter Cyriax (working at Commercial Union)
Whatdo I meanbya “large system”?

+ many workspaces, manyusers,so...
+ no informal method offinding out whatis going on any more!

Where do you look to improve performance? Most people can optimise a piece
of code, but what should you optimise? A tool like the APL*PLUS compiler is
useless on its own; you needa large range oftools, of which the compiler is only
one.
Background to Commercial Union’sInstallation
There are two coupled mainframes, each of which consists of 6 CPUs, each rated
at 45 MIPS (approximately equal to a 300MHz PC). Provided theentire clusteris
run below 84% load (which it always is) each APL user has a 300MHz PC
available for his sole use! What he sees is a 3Mbyte workspace, a 4Gbyte local
disk, and an enormous ADABAS database accessed via ‘hot batch’ using the
“Natural” query language.
Performance,as the user seesit, is dominated by line-speed. Everyone has
enough CPU,solocal users(like Peter) see better than ¥2 second response, while
remote users out in the branches can be down to 3-10sec when the networkis
busy. Howeverin general terms:

“It’s not as pretty as a PC, butit is as fast, and for some jobsit’s better”
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WhyCare about Performance?
Two reasons: (1) Cost, (2) Response time. In general, cost is what people on
mainframes care about; PC people are more concerned aboutresponse time. So
— the DPcharge to the CU Life Departmentis the thing to attack! Movingoutto
PCsis not an option, because the mainframeis where the datais, and the system
is in constant use out in the branches answering real questions like “... if I
terminatethis policy, how muchis it worth to me now?”.
Roughly 10% of the total machine load is APL, so thereis plenty there to attack!
In round terms, it costs the guy who holds the budget for APL £5M p.a. We look
for 20% improvementsin code efficiency — I only wish they'd paid me what I'd
saved them!
Aside — “I believed that it was not possible to write code so badly that it would
affect response time — I was wrong,it can be done!”
The Tools
Thereare four subjects you need to address if you wantcodeto gofaster:

1. Attitude. You have to CARE!
2. Analysis. The workspaces are too big to browse by eye.
3. Design.If the logic is sufficiently bad, no codingefficiency will help.
4, Coding Techniques. For things which are computationally subtle. For example

to find “*hi*ho”’ in a big text database. The routine we havewill search the
Bible in 1 CPU second — butit took a week to THINK aboutit!

First, the correct attitude to optimisation:
+ Don’tdoit
+ Doit tomorrow
+ Go for speed
» Correct results? Worrylater!

Doonejob at a time!
As soon as you start mixing “getting things to go quickly” with “getting them to
run right” — you fail. Keep trying algorithms as long as they come out
somewherenear.
Aside — the rate at which volumesof data are increasing is still outrunning the
increases in CPU power. Typically, when you process data you compare one set
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with another, so the processing time goes up as the square of the data volume.
Thetrueprice of resourcesis still going up.
Next, the analysis tools you will need. In particular we would like to know:

+ which users use the CPU(easy)
+ which applications use the CPU.This is much harder, (unless you organise
some Trojan Horses in advance)

+ whichfunctions use the CPU (across 200 applications)
+ what functionsexist in any application
+ whichlines are doing the damage!

Whatyou are trying to do is construct a pair of graphs:

 

| How much [
} How often |

no
o
>

 

+
{ CPU used [|
} in each |
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U>

{'''
1 treenrene--- +
t

Remember — if you can hit 1%of the CPU, that’s an ongoing £5,000 ongoing
cost-reduction every year.
Aside — in an insurance business your central operation requires datalifetimes of
20-30-40 years. You must process where the datais!
How do you figure out whatto hit (ie. how do you make those two charts)? It is
impossible without a degree of system and code management which will:

+ record cumulative CPUonentry to and exit from each workspace
+ switch on OMONITORwithin applications on demand
+ record which utility functions are present in each workspace
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+ maintain mastercopiesofutilities, which are shipped automatically when
updated.There is an appalling function called GO in every workspace — it has
nasty names andcontainslots of horrid code, butit does the business!

Unless you do these things, you might be able to optimise a workspace; you will
never optimise the whole system.
What can you do about Design? A hugeportionofall applications is utility code,
so if we optimise that we can write highly optimal applications without having
to think. Don’t optimise application code, it is too subject to changes in the
specification.
Optimising Code — thelast stage.

+ you do need a reliable CPU monitor.
+ learn by experience.
+ THINK! You wantthe biggest elementis a big numeric vector; 1+AC 4A]

maylook neat, butit will not be fast (why?).
+ when you need scalar looping code (whichis sometimes unavoidable) get into
some language whichis tuned to do this. This is where the APL compilerfits.

+ use assembler FASTFWSif you have them, buthide themin your own
utilities and make sure everyoneis using them.

Some Examples
Here are five systems which have beenattackedat various times over the years:

1. PEP — whichwrites a few letters. Finding out whatto attack!
2. “unnamed”to protect the guilty. The design was so bad thatit had to be

rebuilt.
3. IPSZ,a utility to take a long list of +ve numbers and break them into clumps

such than none exceeds a givenvalue.A classic useofthis is wrapping text
into a given page width. Just what you need a compilerfor.

4. Making a useful [FI for column matrices.
5. Various methodsof readingfiles, particularly the variable-length kind.

First, let’s look at PTP. Thefirst thing to do was to uncompileit and runit again.
The system as a whole remained balanced, but the CPU increased by 65%. This
wasinteresting because the data volumes were small, and typically the compiler
roughly halves CPU. Was it GDDM?This came out at 30ms per screen access,
and GDDMcalls accounted for only 25% of this — not a major issue. Now let's
look at print generation — aha! 3 seconds of CPU to run 3 pages — appalling!
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With someserious work this should improveat least 10 times, so now we know
where we should concentrate ourefforts.
Nowlet's take a look at “unnamed”. This runs around 900 times a year. Up to
Juneit averaged 13cpu sec per run; from Augustit is down to 2.5 sec and disk
1/O is also downbya factor of 4 — so what wasit doing!

Component file  
Basically, it submitted a batch extract and split out 50 fields into 50 separate file
components, with someselection and ordering as it went. As originally writtenit
read the flat file 50 times, compressing and indexing using the samecriteria at
each pass. With little cunning and a scratch file, you compress and index once
only, and (more to the point) read the original data once only!
Aside — you really would not believe what end-users get up tol! There was no
spec (OK, we're used to that), and the logic was uniformly distributed across the
functions! In the end we synthesised a new structure from the code, and when
we hadfinished over 90% of the code had simply vanished!
Text wrapping with IPSZ. This is quite a simple loop: chop off whatfits, write a
line, chop off whatfits, write a line ... etc, All the sensible APL algorithmsare of
the n? variety, so here is a great opportunity for the compiler. However you do
needto do lots of horrid things to your code to keep the compiler happy:

N«''pok a Force N to be (clearly) scalar
Sed A Unnecessary initialisation outside the main loop
R«Np ... a Always prebuild result

Loop:
Rte ... a Use indexed assignment into result

End:
R«ItR A... and clip it at the end:

However, the resulting function doesstill look quite like APL, andit is a damn
sight easier for an APL personto dothis than to rewrite functions in C (and then
workout howto call them!).
Data validation with QUADFI. This executes character matrices on the
assumptionthat there is one numberper row.It is a little more expensive than
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OFI, but does more work, asit correctly handles blank rows and other gunk in
the data. A usefultrick:

B+~!' MATIOTA CHMAT
CHMAT+*B/CHMAT a Finds Blank rows fast

... and only do the DVI wherethedata is legitimate.
Finally, reading IBM files. Some of the tricks are old chestnuts, butjust in case
you don’t know about RECFM=U,I'dbettertell you!
The obvious loop: “open DSV0, read, check, read, check ... close” is SLOW,
horribly slow, so what can you do? Well, checking the control variable takes the
same time as reading the data variable, so don’t doit (after the first time). As far
as anyonecantell, the time to read a recordis totally independentof record size,
so read blocks (up to 32K bytes) instead of 80-byte records and you get an
immediate 400-fold reduction in CPU time. Oddly, this is what the TSO file AP
does if you tell it you don’t know what your record format is — so do that and
just trim the tail and reshape afterwards (‘cos you knew that they were really 80-
bytes, didn’t you!)
The fun starts if you have variable-length records! We gave up (wrongly) on
these for a long time, then someonebuilt a little samplefile, pulled it into APL
and examined it carefully. It turns out that there is a 4-byte length counter
embeddedat the start of each record, so you can just grab the wholefile (as
above) and chain downthe records. Clearly, there is no way of doing this in
parallel, but it works very well with compiled code — and saves us £1,000 per
weekin CPU costs.
Reprise
Attitude (you have to care), analysis (you need to know where to look), design
(don’t even try to optimise if the structure is too bad), and coding techniques
(exploit the compiler if you haveit).
If you do this intelligently and thoroughly, a year-on-year reduction of 20% in
the CPU cost of current systems is quite within your grasp.
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(GENERAL ARTICLES
This section of Vectoris intended forarticles about the applications of APL, andnon-technical (ie. having a minimal content of actual program code) materialaboutthe developmentofthe language.
In this issue, we have a plea from Kromberg and Gfeller for standardisation in
the APL environment, and a proposal from Smith and Pearson which at leastoffers some hope that access to the Windows GUI can be commonacrossallmajor APLs.
Wealso have two applications: the paper from Sylvia Camacho addresses the
tricky problem of finding matches in a database of names, given mis-spelled orconfused information; the paper from ThomasOlsenis a complete example of a
Windowsapplication programmedin J.
Finally, George MacLeod explores the limitations of Windowsas a high-quality
graphics engine, and suggests some solutions.

 

57

  



 

 

VECTOR Vol.10 No.4
 

Standardization Beyond the Language
by Martin Gfeller and Morten Kromberg

mefermx.risk.reuter.de/ insimkr@uts.uni-c.dk

Introduction
As APL professionals working with several APL and non-APL systems, we have
becomeincreasingly frustrated by the lack of standardization in some ancillary
areas of the APL language and system. This lack of standardization leads to
duplication of human effort and computer resources, sometimes to the point
where more standard non-APL solutions become more feasible, despite APL
being inherently easier for the task.
Standardization should increase the portability and inter-operability between
different APLs, and between APL and non-APL software. The areas to
standardize concern language pragmatics, rather than language fundamentals.
Hence, they should be easier to standardize, since fewer design beliefs are
involved.
While APL should adopt common industry standards established in its
environment, there are two broad APL-specific areas that need special
consideration: character set issues and array representation.

Character Set Issues
APL’s use of special glyphs is an asset, but carries quite a high cost.
Standardization attempts to minimize this cost.

Character Set Encoding
Different APL products use different ways of superimposing the APL character
set onto the operating system’s character set. A standard mapping would allow
easy exchange of API, text files and fonts, as well as easier mixing and matching
of language systemswith session managersanduserinterfaces.
Three distinct mapping schemes are needed, according to the width of the
underlying system's character representation. The most important character sets
of different width are 7-bit ASCII, 8-bit ASCII, and Unicode.
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+ 7-bit ASCIL128 character positions cannot accommodate alphabets,
numerals, punctuation, control characters, and the APL glyphs. APL usesoverstriking to solve the problem, and represents the second alphabet byoverstriking the first with the underbarcharacter.It also discards some ASCII
characters not used in APL. Fortunately, this encoding has been standardized,
and hence most APLterminalsor terminal emulators are usable with most
ASCII based APL systems. The industry standard is called APL-ASCIT
Typewriter-Pairing [ISO 86, in annex].

+ &bit ASCILWith 256 characters, all APL glyphs could be represented,in
additionto all standard 7-bit ASCII characters. However, 8-bit ASCII was not
inventedfor the benefit of APL; and mostofthe 128 additional positions have
been used for additional European language glyphs, and for various useful
symbols(such as smiling faces).
APL vendors superimposed their character set on 8-bit ASCII by removing
some ASCII glyphs. Some vendors occupied parts ofthe first 32 positions,
whichare defined to control devices. While this is acceptable on PCs,it makes
handling of asynchronous devicesdifficult. Even more severely, most vendors
implemented a different mapping scheme. This makes the transfer of APL text
and the exchangeoftools very difficult. For example, each APL product
generally requires its own screen andprinter font(plus different fonts for each
printertype).

+ Unicode. Multi-byte schemes such as Unicode (UCS-2 in ISO 10646) with
more than 65000 positions allow the representation of all APL glyphs,
including overstrikes used in any system, withoutaffecting other character
positions. The Unicode standard [Unicode 91] containsall the APL characters,
but products must becomeavailable to supportit. An implementation for
APL2is proposed by [Brown 93], which also discusses many considerations
and trade-offs related to these issues. Basically, the 8-bit ASCII character set
should be a defined subsequence of Unicode, includingall ASCH characters
and APLglyphs. Conversion between 8-bit (short) characters and 16-bit
(Unicode) characters must be handled automatically by the interpreters.

Action Points
A standard for APL representation in 8-bit ASCII is most urgently needed.
Vendors shouldincorporate the standard, and provide migration tools towardit.
The standard should be defined by designating a subsequence of Unicode with
256 distinct elements.
APLproducts implementing Unicode are required for Unicode to unleash its
potential benefit to APL.
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Keyboard
Thevariety of APL keyboards is bewildering. Some differences stem from the
requirements of the underlying operating system (such as Windowsreserving
the use of the Alt-key to invoke menus), but someare plainly unnecessary.
The keyboardissueis largely independent from the character set encoding, butis
complicated by different national keyboard layouts. We suggest that
standardization should begin with the US keyboard, and national APL user
groups should transform the US APL keyboardto their national layout. To allow
this, the APL keyboard handlers mustbeflexible enough to handle problemslike
“dead keys”; table drivenfinite state translatorsfit this requirement.

The primary requirement for APL keyboard design is to leave the ASCTI
keyboard undisturbed. This meansthatall keys issue their standard glyphs, and
APL glyphs are only generated with otherwise unassigned key states (Ctrl,
Shift+Ctrl under Windows). Since all keys retain their default behaviour in the
unmodified and shifted state, the alphabetics map to minuscule and majuscules.
Since APL namesshould be enterableeasily, without using Caps-Lock,this leads
naturally to the union character set convention [Gfeller 86].
Action Points
Design a standard US ASCII APL keyboard that works with Windows. Let
national APL user groupsadaptthe keyboardto the layouts of their countries.
Human-readable Keywords for ASCH
There will always be devices that cannot be used to enter or display APL glyphs.
While they might not be used for extensive APL programming,there is no reason
for not making them available for APL use. The most commonsolution for this
problem is keywords, but again,thereis a large variety of keyword schemes, and
noneof them is popular across APL implementations.
Keyword schemes should be designed for humanreadability. They do not need
to mimic the terseness of symbols, because the result is often cryptic. They
should be easy to rememberor discover, because many users will resort to them
infrequently, when no APL device is available. Longer words can be more
descriptive and may be easier to remember; on input, they could be abbreviated
as long as they remain unique.
Keywords should map one-to-one to glyphs; adoption of different keywords for
monadic and dyadic use involves syntax analysis and makesthe transliteration
too complex.

60



 

VECTOR Vol.10 No.4
 

Action Points
Standardize on a simple, readable keyword scheme, and adoptitin all languageimplementations.

Array and Code Representation
APL workspaces, functions, and arrays are more structured than objects in manyother languagesin that they cannotbe represented as simpletextfiles.
Workspaces need

a

static representation for transfers between systems, whereasarrays need a representation for dynamic exchange betweenprocesses.

WSISTransfer Standard
A Workspace Interchange Standard (WSIS1) exists as an annex of the ISO StandardAPL[ISO 86]. It does not extendto derived functions and user defined operators(nor to APL2 or SHARP APLpackages), andit is not widely supported.
An extended WSIS should be defined, encompassing at least nested arrays anduser-defined operators. Precise rules on how the various dialects should importborder-case nested arrays (transferring enclosed scalars from a grounded to a
floating system) should be defined.
The WSIS standard should be based on the standardized 8-bit ASCII character
set encoding, so a complex translate table mechanism will not be necessary (since
the representationis static, it can always be passed through suitable reversibleutilities such as uuencodeto convert to a 7-bit or any other desired encoding).
Action Points
Create an updated WSIS. All vendors should support it. A test workspace in
WSIS should be provided for vendor conformancetesting.

DDE/OLEInterchange Formats
DDE (Dynamic Data Exchange) and OLE 2.0 (Object Linking and Embedding) areWindowsstandardsfor inter-application communication. Other standardsexistor are emerging in other operating system frameworks, but many representationissues are common amongst them. (XDR is an important representation
description standard in the UNIX environment; it is used to describe RPCparameters. OMG’s CORBAIDLis a new standardto describe objects.)
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There are DDE and OLE format conventions for commonstructures such asbit
maps, text strings and spreadsheetcells, but not for multi-dimensional nested
arrays. Such a format would be useful for communication between APLs of
different vendors, between APL and ancillary services (e.g. session managers,
network shared variable processors, or array editors), or between APL and other
applications using array structures.
There are two kinds of formats, a native format and a presentation format. The
presentation formatis a text representation of the information, and is equivalent
to APL’s display form. The native formatis useful for further internal processing,
and can be used to exchange arrays between processes that understand their
structure.
Both formats should be standardized. The descriptor part of the format (the
“header”) must not make use of APL glyphs. The array contents may be
character data based on standard 8-bit ASCII or Unicode, as indicated by flag in
the descriptor.
Action Points
APL array DDE/OLEnative and presentation formats should be defined. APL
implementations under Windows should make them available through their
respective interprocess communication mechanisms (Shared Variables, native
functioncalls).

Foreign Function Descriptor Format
Many APLinterpreters are able to call functions written in another language.
Often, this facility is implemented by an APL system function (Ua) that
associates an APL function with a description of a foreign function. However, the
format used to describe the foreign function(its signature; e.g. parameters and
their types) varies between dialects. The descriptor format should be
standardized, and a formatthat can be automatically generated from C and C++
headerfiles should bepreferred.
Foreign functions may need to access APL workspacestructures; however,this is
an area thatrealistically cannot be standardized due to the different internal
formats of workspaces for different interpreters and architectures. Portable
applications should instead use the inter-application communication methods
described above to access data in foreign APL workspaces.
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Action Points
Create a standard descriptor format for foreign functions. Build tools totransform C and C++ headerfiles into this format.
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A Common Approach to the Windows GUI
proposed by Adrian Smith and Duncan Pearson

Abstract
This is the first of a set of three papers which together outline a common
approach to programming the Windows User Interface from APL. The base
utility set is now complete for Dyalog APL, and will quickly be ported to
APL*PLUSIII now that we have a beta-release of the interpreter. This will be
freely available at no charge (other than handling and postage) from APL-385 or
the British APL Association.
This paper covers the background,specifically:

+ whywefeel that a commonapproach to GUI developmentis a good (indeed
necessary) thing for APL.

+ the philosophy behindthe design,particularly the idea that whatyou see and
manipulate on the screenis simply the visible manifestation of some APL
variable.

* someofthe pretty things you can do, and someidea of howfastit is to do
them in this environment.

The second paper will be a detailed technical walk-through of the code that
formsthis basis layer. All the major functions will be listed and discussed, and
the commonality of approach across Dyalog and PLUSIII will be highlighted.

The third paper will focus on two particular features of the environment:
printing and high-quality graphics. It will also introduce the ‘developers’ kit’ for
use by any skilled APLer in producing (and maybe even selling) objects which
go far beyondthebase functions shownin today’s proposal.

Why a Common Approach?
Thebasic answeris very simple — because it greatly increases thelife-expectancy
of your APL code. At Rowntree, we have always built our mainframe systems on
a layered setofutilities; screen handling went through FSM from the early days
of AP124. This allowed us a simple migration to AP126 and GDDM (and hence
wecould exploit colour and graphics) while the Nestlé systems which we have
recently inherited are still firmly stuck on AP124 and look old and cranky by
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comparison. The FSM approach transferred easily to the APL*PLUS/PC
environment, and allowed us to train new graduates on single set of utilities,
regardless of the platform they were working on. This not only reduces training
costs, but it allows the OR managerfar greaterflexibility in deciding who can go
on holiday when!In the end,it is things like this which determine whether an
old system lives on, or whetherthe business cannotface the cost of a rewrite, and
reluctantly abandons something useful.
There is an important, indeed crucial, difference between the simplistic ‘cover
function’ approach taken by the consultants who built the Nestlé systems, and a
true platform-independent layer which is designed from the outset to be
portable. Simply hiding all your .$V0 calls under 1-line utilities may make you
feel better, but it takes you nowhere. You are still structurally tied to one
particular wayof(in this example) writing data to the screen. You may just move
your code to another mainframe system (AP124 to AP126, say) whichis closely
related, but you will never moveit toa Vax or a PC which handlesthe display in
a fundamentally different way.
Ofcourse there is another (usually unspoken) reason to make sure your codeis
portable: the vendor from whom you boughtyour interpreter mighteither go out
of business, or might just decide not to bother with APL any more. If I was
dependant on Vax APL, or even APL2/PC I would beseriously concerned that
both Digital and IBM have bigger fish to fry, and I might without any warning
get ‘stabilised’ and eventually de-supported. Both Manugistics and Dyadic are
small companies, and one or both might simply curl up and die sometime over
the next 10-20 years. I am proud ofthe fact thatI still have code running with
1982 timestamps on it - can I rely on both of the abovestill to be there in 2006?
The odds ofat least one of them being there are very considerably higher, but
which one?!
However,portability isn’t just about paranoia! If you build yourutility set from
the perspective of what the application needs, rather than what the subsystem
provides, you just get a muchbetterutility set. The Visual Basic design toolkit [1]
is a classic example of how not to do it - it simply offers you everything
Windowshas thoughtto provide, and it is your problem to work out which of
the multifarious elements you must combineto makea sensible application.

65  



 

VECTOR Vol.10 No.4
 

Thefirst thing I found I was doing in APL was making something which looked
like this:

namet'Adrain Smith’
Gui_call samplei a A utility fn to call 'samplei?

Ee

  
  

 

  
name

Adrian Smith

The text field is just the visible manifestation of a variable! If that variable should
change for anyreason,the visible text will automatically update to show the new
value. If I make a change to the visible text, as soon as I quit the field, the
variable is assigned to match whatI can see on the screen, and any other objects
which might happento belinked to it get updated automatically and immediately.
How manyobjects can you see? Including the form itself, 1 can see four:

¢ asimple form with a caption of “Sample 1”
* an OKthing (no caption needed here) which will close it
e aCancelthing (ditto) which will abandonit
+ atext thing, with a caption of “Name...” where J can type something.In this

example, it has been linked to the APLvariable name.
Moreorless every dialog box will have some combination of OK, Cancel, Close,
so I should be able to add one of these to my form, and it should already know
how to behave (e.g. OK should close its form, and return 1 to whatever called it
up). Virtually every edit field has a caption, and I generally wantit just above,
left aligned. I have spent enoughfrustrated minutes watching our PowerBuilder
developers trying to line up their labels with their edits to realise that there had
to be a better way!
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I want a matrix object, which will take an array of numbers,sling it on the screen,
let metypeall overit, and ensure I get something sensible back! And so on, and
so on.

numbers+23 12911000
Gui_call testmat

   

     

 

 

 
numbers

1 2 #123 5
130614 45 16 ... etc,

This is APL after all! Windowsoffers you one or two quite good vector controls
(like the list box) butis quite hopeless at arrays.
To summarise: a common approach should give you two things: insurance
against future change, and a developmentplatform thatstartedlife with the APL
application developer in mind. How well Duncan and I have achieved that goal,
itis up to you to judge.
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Design Philosophy:1 - Direct Manipulation
Thefirst thing we mustdo hereis to acknowledge ourjoint debt to lan Clark. We
first saw APLomb[2] at an APL vendorforum just a year ago, and independently
cameto the conclusion that, if there was a right wayto doit, this wasit.
The key concept to grasp is that whatJanoffers is direct manipulation of APL
variables by the Windowsobjects. By this, I don’t meanfancystuff like dragging
lorries across the map to move goods from factory to depot(althoughit does this
too), but much more mundanethingslike editing text and setting numbers to
values,
Nowlookatthis:

cooktime«20
gasmarkey
Gui_call sample2

 
 

 

 

  
.. dragging the scroll bar changes the number to its right; typing over the
number shifts the scroll. I can spin the cooking time (in 5-minutes units) or just
typeit in. WhenI close the form:

cooktime gasmark
30 7

The example above nicely illustrates our first design objective: it requires
absolutely no APL code, and it took meless than 3 minutes to makeit, testit,
and copy it from APL to the printed page. 1 simply assigned the variables (as
above), drew the form, added a ‘Close’ thing, a ‘Spin’ thing, a ‘Parameter Bar’
thing and a ‘Number’ thing, linked the spinner with cookt ime and the other
two with gasmark, and ranit. Naturally it workedfirst time, because there was
almost nothing to go wrong!
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Design Philosophy: 2 - Forms follow Functions
What we meanis that we like the way APL functions call other functions (with
arguments) and get results back. We also like the way functions can havelocal
variables. In short, a function can behavestrictly as a black box, and execute with
no side effects in the workspace. This makes for reliable applications, easy
maintenance, and facilitates the evolutionary design process that is one of the
great strengths of APL. Somethinga bitlike this ...

O+'Adrain Smith' Gui_call samplei
Adrian Smith

Sampic 1 The form definition is held in matrix
samplet. Itis called with ‘Adrain Smith’
as its argument by utility function

| Gui_call, which returns the corrected
value... assuming J typed correctly and hit

; the OK button.

 

The form keeps local copyof the original text so thatif I type incorrectly and hit
<Cancel> it can return the original value. In the old days, I would have made a
simple function such as:

Vv newefix name
[1] new+name
[2] name+input ‘Enter new name’
[3] +(pname)+0
C4] new+namev

Myform is really just another way of achieving the same ends:it takes the old
name as argument, copiesit (so we can cancel), and returns what you did. To do
something as simple asthis, I should notrequire a function as well as a form! All
normal APL rules apply, so that if you have a button on a form which makes
another form,it can pass arguments and get results in just the same way. Code
executing from the child form can see (and modify) local variables defined by its
parent, and so on downto the globals in the workspace.
To summarise: we like the APL approach to functions, arguments and results
becauseit lets us build complex systems from simple (tested) components with
no unexpected side effects. We want the same behaviour from our Windows
systems, which maybe a lot more complex than anything wehave yetbuilt.
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Design Philosophy: 3 ~- Events Trigger Actions
This idea follows on quite logically from the way we always used to program our
old mainframe systems! How many of you havewritten codelikethis...
Wait: PF«+GDDMAWAIT
>(Add,Delete,Save,Error)[1 2 31PF]

Add: do this o +Wait
Delete: do that © +Wait
Save: Saveit © +Done
Erroc:GDDMABEEP © >+Wait
The only “events” you needed to handle were 12 Pfkeys, <Clear> and <Enter>,
so a simple multi-way branch was fine. Under Windows,life is far richer, but
potentially far more complex. Trying to write similar code which unscrambles
the results of a ‘wait’ (in Dyalog this isa DQ '.') results in an enormous and
unreadable main function, which could easily run to several hundredlines [3].
The alternative is to specify, for each object in your dialogue box, a table of
events that interest you, and the APL code to be executed when each of them
occurs. Here is samp le1 again, slightly modified to illustrate the idea:  BTU) ME You can guess what happened whenI hit

: the ‘Flip’ button! Well, buttons only report
a couple of interesting events, and in this
case all we want to hear aboutis a ‘Select’.
The dialogue-box defines an entry which
flips name, and also lets the edit field
know thatits linked variable has changed.

show sampleta
 Ty|Caption |Pos Size Sty |Ref|DatalZisten |Event-Action Table
 

FM|Sample 14/320 156/120 272] {DBx}
TX|&Name .../44 20 25 136 name

AG) &Flip 44 188 |28 72 { }

EN| Ox gh 20 |28 72

 

 

  
 

            Qr{Cancel Bu 10h [28 72
 

Once again, no programming is needed, or at least you could say that the
dialogue-box is the program!
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Design Philosophy: 4 — We Define the Objects that WE Need
When I say “we define” what I really mean is “Microsoft did not get everything
right”. Nearly every Gui-builder package that we haveseen slavishly follows the
Microsoft lead andhasthreesorts of buttons, but functionally there is almost no
similarity between ‘Push’ buttons, ‘Check’ buttons and ‘Radio’ buttons. Hereis
what mightbe useful to an application builder:
 Sample 3 The ‘Push’ button is the same as the

Windowskind... it reports a ‘Select’ event
when pressed, and I should execute a
piece of code. Easy.
The ‘Check’ is typically linked to a boolean
scalar. They rarely trigger actions, so have
very little to do with thefirst kind.

 

   
Radio buttons only makesense in groups, so why notjust make a ‘Radio Group’
object which is linked to two variables: an option vector ('First' ‘Second!
'Third' in this case) and an integer which tells it which oneis selected (2 in
this case). Quite soon, you run outof screen space, butthis is no problem, as you
simply switch from a radio-button groupto a ‘drop-list’. In the same way, you
quickly find that the closest relative of a check-box group (like a multi-select
tadio-group)is actuallya list:
 Both of these objects naturally link to

the same type of data: a vector of
namesto choose from and a vector of
integers (1 3 in this case) which marks
the picked elements.It is simple for the
programmer to choose the most
appropriate way of representing the
data — without making any changes to
his APL code.

 

   
 

Wecould go on — Windowsoffers you an apparently innocuous choice between
‘single’ and ‘multiline’ edit fields, yet there is a difference in kind between
simple text entry (such as I used a few pages back) and a ‘notepad’ which is a full
scale word-wrapping editor, and naturally watchesa vectorof text vectors! Let’s
makea collection of objects sensibly classified by what they do, and the kind of
data they watch:
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Just to give you a flavour (the appendix lists the full range of objects) here is a
screen-shotof our designer, offering to add an item from its range of‘texts’:

OK Button
Cancel Button
Close Button
Buttons

:| Label
Selectors Text e
Decorations

NumericField
DateEdit
Text Annotation
Spin Box
Column

 

The designer does the obvious things - you can add and delete objects, drag
them around,stretch them and shrink them and snap them to the grid of your
choosing.It also does someless obviousthings,like anchoring objects to a given
edge (so you can stick your ‘Close’ button to the bottom right corner) or to the
height/width of the form (so your notepads grow when the user resizes the
form). It is good at aligning, cloning, framing, and just generally making the
finished productlook professional, all with the minimum ofeffort!
Hereis the dialogue box it drew:

show samplez
 

 

 

 

Ty|Caption Pos size Sty Ref|Data Listen E,A,T,|Id
FH| Sample 2 320 186]112 272/{Dbx}
SP|&Cooking time:|12 108 |z5 61 |{side) cooktime
Pal&Gas mark 76 8 z4 196 |{ } jt 9lgasmark

 AM 76 212 |2u us gasmark

 

 CL|&Close 12 192 |28 72             
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Onefinal example, whichis really just showingoff:
Bitmaps and Charts

Surfaxt Plat  
     
  

  

 

  
Have a look at the object table in the Appendix, and see how manyof these you
can identify. I suppose I should repeat(becauseI still find it hard to believe) that
this entire screen requires almost no code, other than schoolboy APL such as
bits+bits which is what the << Flip >> button does when you hitit. Fancy
stuff (like the recessed label which tracks the colour value as the mouse moves
over the bitmap) wasalmosttoo easy; note the ‘Mouse-Move’ action which sets a
local variable to the row/columnposition of the mouse(in a co-ordinate system
which matchesthebits in the bitmap). All the label needsto dois link to a simple
expression which reports these numbers, and the (ccoord)>abeach.

DISP dbxpsbkisel;1 2 9] a Selected objects only!
Fu) Bitmaps and Charte;cht;cell a
BX|Simple Bitmap Viewer Wu{ceii-lel3 ¥] an is che message |{cel!)
acle< Flip >> St ]abeach+babeach| (abeach)|
AC |RBrowse [sz] emp-orct a) acsvtan axpgx,vcht © ted atmpx
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A Practical Example: Building Windows Help Files
Just as a way of roundingthis off, here are a couple of screens from a genuinely
useful application that tookall of a Saturday morningto build:

File Options Hel
RPACLES z : © =

ntroduction enera= Romance Romance
RS Ry Se HOM Preerrg Catalan The CataEgyptian The EgupContents i Coptic The Copt

i Language Language
eres E : Lingulstics Lingutst

Latin Latin

Adrian's Language Lessons

{This is a really useful application which
demonstrates beyond doubt the utter superiority of
APLin constructing Windows-friendly systems.It
usestext from Encarta to demonstrate how easyit
is to construct a simple, yet effective, help system.

 

I finally got sick of trying to makehelp files in Winword (keeping track of the
jumps quickly covers your screen in Post-It notes) and spent a couple of hours
understanding whatit actually wrote to that .RTF file. Then I madea little
function to convert APL data to .RTF (easy) and I thoughta little about how I
wanted myhelp files organised. Then I got hacking. The screen above shows the
overall structure of the help system ... you can add, remove, rename and group
topics. Hereis the Contents page it made for me:

guage Lessons [~{] 

  

 

 

F le Edit
‘ontents |”
Contents
This is a really useful application which demonstrates beyond doubtthe utter
superiority of APL in constructing Windows-fiendly systems.It uses text from Encarta [es
to demonstrate how easyit is 10 construct a simple, yet effective, help system. ‘i  Western European Languages :
A Genera!Introduction y
Romance Langu:
Other Languages
The Egyptian Language 
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Double-click on a topic in the APL Helpmaker and:

    
     

 

i SCHR ON one es > ke =
Fed (bralegypt. bmp\jE{\scaps Vs26 gyptian} L{\scaps \fs28 anguage}, language of Egypt from pad:
4 ancienttimes until about the 14th century ad. The sole memberof the Egyptian subfamily

of the Hamito-Semitic languages, Egyptian has a longerrecordedhistary - almost 5000
Ed years - than any other language.

 

    
... the funnystuff in the text is what you need to put there to make your RTF turn
into a nicehelpfile! It wasall inserted for me by the buttons above and below.
Run the output from this through the SDK help compiler, hit Egypt, or search for
‘Egypt’ or ‘Semitic’ and hey presto:

File Edit Bookmark HelpoR | bese? i isioas   
The Egyptian Language

. 5 EoypTIAN LANGUAGE, language of Egypt fromancient times until about the 14th century ad.
The sole memberof the Egyptian subfamily of
the Hamito-Semitic languages, Egyptian has a
longer recorded history - almost 6000 years -
than any other language. As in other
Hamito-Semitic languages, words in Egyptian
tend to be farmed from roots typically
consisting of three consonants; the basic
meaningofthe rootis altered by different vowel

: patterns. Egyptian verbs, however, developed
forms and syntax that vary markedly from
verbs in the other Hamito-Semitic subfamilies.
Spoken andliterary Egyptian differs
considerably. Mostof the formal inscriptions

on tombs, temples, pillars, and statues were written in an archaic style, and
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Whatdoesthis tell us about GUI design? Thefact that I built the guts of it ina
day (and I am slowing down,unlike Duncan)saysa lot for the ergonomics of the
designer, and for the choice of objects in that list a few pages on. The fact that it
virtually all worked first time (once the typos were cleared) and has been utterly
reliable during some pretty tough use, suggests that the basic idea of objects
which watch data and trigger actions is the right way to build things.
What else might be important? Perhaps it runs a touch slower than the same
screen built in raw QWC, but I would never have built something that looked that
good in a week, never mind a morning.For simple dialogues, I can honestly say
that speed is not an issue, and that is running on my dear old PS/2-70 at work,
not my super-whizzo Elonex at home!

Coming in Next Issue
Howit all works. The dialogue-box matrix defined in detail, and every nut and
bolt of the object-prototype matrix laid out before you! The mechanics of
localisation, and a blow-by-blow account of exactly what happens when you
changea value on a form over here, and the samevariable is linked to three other
things on another form overthere!
Yes, it was hard going, butit feels like the best APL environment we have ever
had, and it may just give us a fair run against the Visual Basics and Power-
Builders which all claim to do this sort of thing, then let you down badly when
the going gets tough.
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[1] Adams, Martyn. “APL Experiences and Microsoft's Visual Basic for Windows”

Vector Vol.9 No.4 pp.100-112
[2] Clark, Ian. “APLomb:the view through QUAD-shaped spectacles”, Vector Vol.10

No.3 pp.41-50
[3] Eastwood, David. “Working with Windows”, Vector Vol.8 No.1 pp.102-103
[4] Microsoft Encarta (1994 edition) “Languages”
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Appendix: the Object Catalogue at 18th March 1994
Id
FM
RU
EN
QT
AC
cL
vce
SB
PB
LB
AN
TX
NM
DT
SP
NP
YN
GR
CK
Ls
SL
ce
DC
PA
Ic
BM
AT
PS
BK
Pi
GV
PL
MA

Description
Parent Form
Roll-up toolbox
OK Button
CancelButton
Action Button
Close Button
VCRButtons
Scroll Bar
Picture Button
Label
Text Annotation
Text entry
Numeric Field
DateEdit
Spin Box
Notepad
Yes/Nochoice
Radio Button Group
Check Box Group
List Box
Drop-downSelection
Comboselector
Drop-edit Combo
Parameter Bar
Icon Holder
Bitmap Holder
Artistic Text
PostScript Graphics
Backcloth
Progress Bar
Grooved Rectangle
Plinth or Recess
Matrix

Primary Data
leon(bits array or‘file')
Bitmap backcloth(‘file name’)
{unused)
(unused)

Bitmapto place on button
(unused)

Current Index
Thumb(integer 1..max)
Bits array or ‘bitmapfile’
Label value
Panel contents
Text variable
Data {single number)
Data variable{integer date)
Data (number,orindexto list)
Data (vectorof text vectors)
Data (boolean singleton)
Data (selected indices}
Data {picked values)
Oata (selected values)
Data (Index)
Data (text)
Data (text)
Data {number}
Sits or‘file name’
Bits or‘file name’
Text to show
Data to draw (PostScript code)
Bits array
Progress to date {current,max)
Depth (negatives give ridges)
Depth (negatives giveplinths)
Numeric matrix

Reference Data
Menustructure

(unused)
(unused)
(unused)
(unused)
{unused}

Reference list to step through
Range,step,large step

(unused)
{unused}
(unused)

Format ('XXXX'is wc 4 long}
FormatPicture {e.g. 229.99")

(unused)
Incrementor Reference List

(unused)
(unused)

ReferenceList {button labels)
List (button labels)
List (listbox contents)
List (drop-down contents)
Reference List (alphabetic)
Reference List(alphabetic)
Reference (min,max)...
{unused}
(unused)

FontSpecification
(unused)

Placement(Tile,Stretch)
(unused)
(unused)
(unused)

Format (as APLthorn,default is 8 2)

This is the most readable part (columns 1,2,10) of our class table, which is used
by the designer to prompt for data, make Cue-cards and offer the choice of
objects shown on the previous page. Therest of this table has the code to make
them, update what you see on the screen, and retrieve what you typed, or
clicked or dragged. This is what weshall be looking at in the nextissue!
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What's in a Name?
by Sylvia Camacho

The problem offinding a record by nameis familiar to anyone whohasset up a
system to manage a membership or a customerlist. Names are not unique and
are often misheard and mis-spelled. Finding thefirst match and then presenting
successive recordsto allow a choice to be made onthebasis of the other details is
an easy way to handle common namesbut the onusis on the keyboard operator
to get the name exactly right and to cross-check with other details until
completely satisfied that a match has been found. I am sure mineis not the only
family with several members having accounts at the same branch of a bank to
have found weare paying each others’ standing orders.
A more challenging case is to find a record which is believed to be in the
database but an exact match for the supposed name cannot be found. The
member or customer may not be on hand, may not speak good English or may
not have legible handwriting. In such circumstances the operator could make
successive guesses or try to set up a search on another field for which some
details are knownlike address or post code. Even better would be to be given a
list of near matches.
I found myself in need of some such retrieval functions recently whensetting up
a customer database for a shop selling TV and white goods on hire purchase or
rental. Many customers do not know their account numberand facility to enter
the first few characters of their surnameandretrieve a list of near matches allows
a quick response. The database holdsthelist of names as a matrix and usesit for
sorting before printing. I decided, therefore, to use the sort matrix to control the
sequence in which records would be putto the screen according to the ‘goodness
of fit’ of the matrix name to the nameinput, which might be only the first few
characters.
Myfirst attempt was the function match below which comparesthe key input
with the same numberof columns down the matrix of names and returns the 2
decode of the resulting booleans. This gives more weight to a match closer to the
beginning of the namesbut, of course, the sequence of the key must be an exact
match over those columnsselected by the length of the key. It is probably faster
to confine the decode to those names having thecorrectinitial letter as shown.
One would normally hold the names matrix as upper case to save conversion on
retrieval. The result is a numeric vector which is used to re-order the database
index before the records are displayed. By this function Smith is more closely
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matched by Smythe thanit is by Smillie but the column positions of characters
must be the samefor a match to contribute to the weighting, and mostspelling
variations do not havethis property.

vmatch(Ol¥
¥ c+names match key; boo;s

(13 a returns weighted match
[2] names+ucase names
(3 s+pkeytclip ucase key
ca] boornames[;Diol=1tkey
C5] renames [boo/tpboo;1s)=((+/b00),s5) pkey
(é]  reboo\2ser

v
names(Ynames match 'camachat;)

Camacho
Camaccio
Comacho
Comanche
the remaining names, having a zero weight, are not shown

nanes[¥names match 'mahomet';]
Mahon
Mahmoud
Macleod
MacIntyre
Mohamet
Mohammed
AcCloud
McIntire
Moon
and after this zero veighted

Then I remembered reading in a Zark Newsletter about a coding system based
on the soundratherthanthespelling of names.It was devised to resolve
problems with early US Censusreturns where the large immigrant population
Anglicised their names with very variable results. It has also proved useful for
doing genealogical research wherespelling is less standardised and varies over
the generations. Theprincipleis to group theletters of the alphabet according to
similarity of sound. Those familiar with Pitmans shorthandwill recognizethis
idea. The set of vowels and near-vowelsis assigned to Group 0 and are only
taken into account as spacers during the assessmentof consonants, being omitted
from thefinal code. The groupingis as follows:

AEHIOUWY
BFPV
CGJKQSXZ
DT
L
MN
RD

U
P
W
N
K
S
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To obtain the code for a name, case is ignored and spaces and non-alphabetic
characters are compressed out. Then the group number is substituted for each
character. Contiguous duplicate numbers are compressed out and the first
number is dropped and thefirst character of the nameis restored in its place.
Finally all zeros are compressed out and the code truncated to the alpha plus
three digits with trailing zero fill if necessary. The result is called the Soundex
Code for the name. Applying this algorithm to mylist of names and using the
upgrade ofthe result to order them should bring names close together which are
similar in sound although not in spelling. Thus Macleod will have the same
Soundex code as McCloud. Howevertheinitial alpha has an overridingeffect as
shownbythe second of the namelists below.If as is seen in the third column the
initial digit is retained instead of substituting thefirst character then Feezy can
be matched with Pheasey.
Of course one hasto accept that many more possible matches will be thrown up
by the use of Soundex and this maybe difficult to managefor a large database.
Zark suggests that the return from the soundex function should be made
numeric by using the index of the initial character in the alphabetas the start of
the Soundex code. The Zark article was presented as a competition to find the
fastest version which my attempt below will certainly not be. Has anyone seen
the winning one?

Vsoundex (DIV
Vv codes«soundex names;vector;alph;nums;s;ab

[1] a see Zark News 1993 Quarter 2
C2] names«ucase leftjustify(1 0 [2t+tpnames)pnames
C3] vector+,'s', names
c4] alph+' AEHIGUWYBFPYCGIKQSXZDILMNR*'
C5] nums+'00000000121122222222334556%'
Ce] vector+{(vectorealph)/vector
C7] codes+nums(alphivector]
Cal codes+(codes#1¢codes)/codes
C9) codes+,'*', 0 1 4'0' vim codes
[10] s+itpcodes+'0' vim(codesz'0')}/codes
(11] codes«names[({;Diol,(s,3}tcodes

v
vim is aslightly amended version of the Sharp vtom
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alphabetic Soundex Soundex, no alpha
Barclay Barclay B624 Feezy 1200
Berkeley Berkeley B6e24 Pheasey 1200
Braun Braun Bé5o Barclay 4624
Brown Brown BE50 Berkeley 1624
Camaccio Camaccio C520 Braun 1650
Camacho Camacho C520 Brown 1650
comacho Comacho C520 Shaksper 2216
Comanche Comanche Cs52 Shakespeare 2221
Feezy Feezy F200 Camaccio 2520
Graeme Graeme G650 Camacho 2520
Graham Graham GE50 Comacho 2520
Macleod Kacleod M243 Smith 2530
MacIntyre McCloud M243 Smythe 2530
Mahmoud Macintyre M253 Smiley 2540
Mahon McIntire M253 Smillie 2540
McCloud Mahon M500 Comanche 2552
McIntire Moon M500 Graeme 2650
Mohamet Mahmoud M530 Graham 2650
Mohammed Mohamet M520 Yates 3200
Moon Mohammed M530 Yeats 3200
Newell Newell N4OO Macleod 5243
Newhall Newhali N4oo McCloud 5243
Pheasey Pheasey P200 MacIntyre 5253
Reiter Reiter R360 McIntire 5253
Rider Rider R360 Newell 5400
Ryder Ryder R360 Newhall 5400
Shakespeare Shaksper $216 Mahon 5500
Shaksper Shakespeare $221 Moon 5500
Smiley Smith S530 Mahmoud 5530
Smillie Smythe $530 Mohamet $530
Smith Smiley 5540 Mohammed 5530
Smythe Smillie 5540 Reiter 6360
Yates Yates ¥320 Rider 6360
Yeats Yeats Y320 Ryder 6360

Wildcard Matching
The method of searching against an incomplete key which is included in DOS
uses * and ? as wild cards. This technique is available as an ‘SIAPLtoolkit
function called wildcard which returns a boolean vector showing the rowsof the
matrix for which a matchis found. The search argumentis summarised below.

x Select exact match on x.
xe Select names starting with the sequence x.
*X Select names ending with the sequence x.
xy Select names starting with x and ending with y.
aXe Select names containing the sequence x.
* Select all names.

In summary, “* matches an arbitrary sequence of any length, including 0. Also,
the special character ‘? is permitted within <x> or <y>, and has the significance
of matching any single non-blank character.
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{names wildcard 'Cscho')/names
Camacho
Comacho

(names wildcard 'Cam*')/names
Camaccio
Camacho

(names wildcard ‘xInt«')/names
MacIntyre
McIntire

There is a very similar and somewhat moreflexible facility in Microsoft Access:
see the specification below. Of course this only allows one record at a time to be
found so onehasto step throughthefile using the Find Next button. In order to
pull out all matches one would have to write some SQL andthat involves
treading the manual!
The asterisk (*), question mark (?), number sign (#), exclamation point (1),
hyphen (-), and brackets ([ J} are wildcard characters. You can use these
characters in queries, commands, and expressions to include all records, filenames, or other items that begin with specific characters or match a certainpattern. You can also use wildcard characters and matching characters to furtherrefine a search,
eeewh* finds what, white, and why.

*at finds cat, bat, and what.
Like the MS-DOS asterisk (*) wildeard character, this asterisk
matches any numberof characters. But unlike MS-DOS,it can be
used asthefirst or last characterin the characterstring.

? b?Il finds ball, beli, and bill.
Like the MS-DOS ? wildcard character, this symbol matches any
single character.

Helle!1#3 finds 103, 113, 123.
Matches any single digit.

[J ee... ee. bjaeJil finds ball and bell but not bill.
Matchesanysingle character within the brackets.

rnbf!ae]i finds bill and bull but notbell.
Matches anycharacternotin thelist.

- b[a-c]d finds bad, bbd, and bed.
Matches any one of a range of characters.

Is anyone prepared to amendthe Sharp wildcard function to meet the MS Access
specification? Or maybe,of course,to better it? Happy hunting!
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Drawing the Line
by George MacLeod

As I proceed with the developments of my business graphics system which is
now called Entropy Business Graphics (the Trade Mark process is in motion) I
realise the serious limitations on drawing lines using the Windows graphics
tools. There are essentially two problems:

1 — Limitation on Line Styles
A Windowspolyline is drawn with a “pen” and a pen hasoneofsix different
styles. These are solid, dash, dot, dot-dash, dot-dot-dash and null (or invisible).
A pen also has a width in pixels. Unfortunately if the width of the pen is greater
than onepixel then only the solid line style is available. This is an annoying
limitation on the screen but colour can be usedto give line variety.
Printing is really the problem. Most people use monochrome printers and so
colouris not available for printed output. A line thatis only one pixel wide at 300
dpi is very fine and when dotted can be lost during any photocopying of the
output. Different thicknessesofsolid lines can be drawn to differentiate lines but
this is rarely satisfactory.
I therefore set out to create APL functions that would calculate and draw the
filled circles and polygons necessary to produce the five visible styles at any
width. This requires some rudimentary trigonometry anda little coding effort.
Very soon I cameto the question of what do youdoatthe endof a line segment?
Sometimes the segmentwill finish with part of a dash. Windowsis quite clever
in thatit starts the next segment(if there is one) with the rest of the dash giving
the effect of the dash being bent at the data point. This is effective with a one
pixel wide line but would be an added complication with a widerline.

2 — Line Caps
The problem of segmentjoins exists even with solid lines. When you draw a
number of Windowspolylines of different thicknesses you find that their ends
suddenly become crudely roundedforlines greater thanfive pixels wide. Thisis
because all Windowspolylines have Line Caps. For lines whose widthis five
pixels or less the line caps are square and abovefive pixels they are round or
semi-circular. The purpose of line caps can be seen in the following three
squares.
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Solid Lines 1. Solid Lines 3.
 

 ——$_——_
 

   
LSTYLE 0 DASHENDSIgnored
CAPS 0 DASHSIZE Ignored
SQUAREIgnored GAPSIZE IGnored

‘This combination is usualy unsatisfactory because ofthe
notches where the line segments join. tis useful for
single segments where it is necessary for the segmenttobe the specified length.

Solid Lines 2.

 

   
  

LSTYLE 0 DASHENDSIgnored
CAPS 1 DASHSIZE Ignored
SQUARE Ignored GAPSIZE !Gnored

This combination has square capswhich are very goodfor90 degree joins but are less satisfactory for Joins at other angles.

 

—_—_—_——
 

   
LSTYLE 0 DASHENDS fgnored
CAPS 2 DASHSIZE Ignored
SQUAREIgnored GAPSIZE IGnored

‘This combination has round caps which are goodfor all joins,

Each square is drawn with lines of the
samelength and width.Thefirst square
is drawn with lines with no line caps,
resulting in the notches at each corner.
The second square has roundline caps.
The line is drawn to the specified
length but a semi-circular cap has been
addedto each end ofthe line producing
a square with rounded corners. This
kind of cap produces a good join
regardless of the angle between
adjacent segments. Thethird square has
squareline caps. Each line is extended
by half the width of the line at each end
and the result is a very good square.
This technique is less effective if the
join between line segments is other
than atright angles.

Thetype of cap required and whether oneis requiredatall dependsonthe objectbeing drawn, and the Windows approach is very limited. Joining solid lines
requires controlof line caps butjoining broken lines has other possibilities.
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Changingthe GapSize.
If a dashedline is used to join two points it seemed to meinitially desirable that
the line should start and end with a complete dash. This can be engineered by
slightly adjusting the size of the gaps between dashes.

Dashed Lines 3.

&
r

i
1
'
!
! Dashed Lines 5.  

LSTYLE 1 DASHENDS1
CAPS 0 DASHSIZE 3 ——" aSQUARE Ignored GAPSIZE 2 i B

1
Setting DASHENDSto 1 causes there tobe u complete dath } i ‘at each end of a ine segment. This means that round and i NC
square caps are possible. it s‘

! ~‘Tide combination has no caps which causes notches al segment ie se
Joins and means that # usualy unsatisfactory. mama I SA

UsTYLE + DASHENDS1
CAPS 2 DASHSIZE 3
SQUARE tgnored GAPSIZE 2

‘Setting DASHENDSto 1 causes there to be a complete dashat each end of a line segment. This means that round anid
square capsare possible,
‘This combination hax sound capa which makes & generaly
acceptable,

If the segment is to have square line caps then the line is drawn half a width
longer at each end. This may mean an additional dash and possibly a shrinking
of the gapsize, or alternatively the gap size can be expandedto extendtheline.
Thebetter alternative each timeis the onethat requires the least tampering with
the gapsize.
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A Realisation
Dashes are easy to comprehend but what about dotted lines? A dot can be a
circle or a square.If the line is not very wide it does not matter too much which,
but if the line is wider then circular dots look better. Windows graphics tools
include anellipse but no circle. Happily Dyadic have provided a circle amongst
their graphical objects. (A circle differs from an ellipse in that its shape is
preserved whentheobject containingit is re-sized.)

Dotted Lines 1. Dotted Lines 2.
 
 cece reece eee feceececceveccres  

LSTYLE 2 DASHENDSignored LSTYLE 2 DASHENDSIgnored
CAPS 0 DASHSIZE Ignored CAPS 1or2 DASHSIZE Ignored
SQUARE 0 GAPSIZE 2 SQUARE 0 GAPSIZE 2

In this example SQUAREis set to zero causing the dots to in this example SQUAREis sef to zero causing the dots te
be round, be round.
This combination has no caps which means that the dots at This combination has eaps which means thatthe dots at
each endofthe segmentate nol centred on the data points. eachond of the segmentare centredon the data points.

There is a small problem with the circle and that is the centre is always on a
pixel. This can sometimes have the effect of making a line consisting of dashes
and round dots lookas if the dashes and dots are not lined up properly. This
only happens whentheline is only a few pixels wide, in which case a square dot
is more satisfactory.
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Theidea of a line of round dots having square capsis rather daunting until we
realise that the definition of square capsis the extension of each line segment by
half a width at each end andit does not matter what the line comprises. If we
adjust the gap size of a dotted line to ensure that it has a complete dot at each
end, and we extendtheline by half a width at each end, then the dotat the end
of a segmentwill be in exactly the sameplace asthefirst dot in the next segment.
This is good if the dots are round but notif they are square (the squares will
usually have a different orientation).

Dotted Lines 3. Dotted Lines 4.

 seeseeea

 

   
 

. .® ”.. o*“ “ a8. . oo. . 5%. » 2 *.. eos te .. - 8 .. .. e,

. +

LSTYLE 2 DASHENDS {gnored LSTYLE 2 DASHENDSIgnored
CAPS 0 DASHSIZE Ignored CAPS 1 or2 DASHSIZE Ignored
SQUARE 1 GAPSIZE 2 SQUARE 1 GAPSIZE 2

in this example SQUAREis setto one causing the dots lo Inthis example SQUAREis setto one causingthe dats to
be square. be square.
This combination has no caps which means thatthe dots at This combination has caps which means that the dots at
eachend ofthe segmentare not centred on the dala points. eachend of the segmentare centred onthe data points.

This problem is solved if we omit the first dot in the subsequent segment. This
shows up anotherdifficulty. If the polyline we are drawingis closed,ie. it is a
polygon, then the first segment can be thought of as subsequent to the last
segmentandit too needsto haveits first dot omitted.
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Dot-Dash and Dot-Dot-Dash Lines
Theseare interestingly different. We want line to start and end with a complete
element, either a dot or a dash, and perhapsto be extended to form square caps.
In this circumstance where elements at the join may not be the same a different
technique is required. We would also like the pattern of dots and dashes to
continue unchanged into the next segment. We cannot therefore omit the first
element of a subsequent segment but must instead indent the first element. I
havetried different sizes of indent and the one that worksthe best seemsto be an
indentequal to a gap plushalf a width.

Dot Dash Lines 1, Dot DashLines 4.

 f= eeeee—-— eee ed
mas me me L

 

LSTYLE 3 DASHENDSIgnored LSTYLE 3 DASHENDS tonored
CAPS 0 DASHSIZE 3 CAPS 1or2 DASHSIZE 3
SQUARE 0 GAPSIZE 2 SQUARE 1 GAPSIZE 2

In this example SQUARE Is set to one causing the dots toIn this example SQUAREIs set to zero causing the dots to
be square.be round,

This coinbination has caps which means that the segment‘This combination has ne caps which means thatthe segments
is extendedby half the width ateach end.appearnol to be Jong enough.

Dashesat the End
I have described this topic in the sequence in which I developed the codeomitting the cul-de-sacs thatI visited on the way,includingfor instance drawing
part-dots at segment ends which looked very nasty. There was however one
facility which 1 had before ] solved the problem of joining broken lines, and thatwasthefacility to force dashes at each end ofa dashedline andapply traditional
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square or round caps as if it were a solid line. This is good for drawing
rectangles, for instance axis lines, so | made provisionforthis facility.

Dot Dot Dash Lines 2. Dot Dot DashLines 3.  
LSTYLE 4 DASHENDSIgnored USTYLE 4 DASHENDSIgnored
CAPS 1 or2 DASHSIZE 3 CAPS 0 DASHSIZE 3
SQUARE 0 GAPSIZE 2 SQUARE 1 GAPSIZE 2

In this example SQUAREIssetto zero causingthe dots to in this example SQUAREis set lo one causingthe dots to
be round. be square.
This combination has caps which means thal the segment This combinatian has no caps which meansthat the segments
fs extended byhallthe width at each end. appearnotta be long enough.

The Implementation
Having gotall the lines working I then thought it wouldbeinteresting to make it
look like a new graphical object in Dyalog APL/W.So I invented a compound
graphical object consisting of up to four real objects and which has the properties
of a POLY object plus five more. These are CAPS to control line capping
behaviour, GAPSIZE to specify the size of the gaps between elements(prior to
any adjustment), DASHSIZE, to specify the length of any dashes, SQUARE to
control whether dots are round or square and DASHENDS whichcan be used to
force a dashed line to have dashes at each end. GAPSIZE and DASHSIZE are
specified as integer multiples of the line width property.
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This object I called an Enhanced Polyline with a TYPE of EPOLY.
Thefour objects of whichit can consist are as follows:

1. Aninvisible polyline which is used to contain anyfilling (solid colour,
hatching or bitmaps) specified by the FSTYLEproperty. This object uses its
DATAproperty to keepall of the specified properties of the FPOLY object
together with any specified user data.

2. An optionalsolid line drawn without capsin the specified background colour
of the FPOLY line, If noneis specified then this line is not drawn.

3. An optional POLY object consisting of, sometimes many, rectangular
polygons. Theseare solid lines, or the dashes and square dots which comprise
the EPOLY line. If noneofthese is required the line is not drawn.

4, An optional CIRCLE object consisting of, sometimes many,filled circles.
These are round dots and round caps.If these are not required theline is not
drawn.

Performance
Performancecan be a problem. Obviously a great deal more workis involved in
computing all the rectangles and circles compared with just drawing a specified
line. There is also a surprising amount of work involved in parsing the Dyalog-
type syntax and this can be eighty percent of the effort in drawing a single
segmentline.It is less significant with disjoint lines with a number of segments.
The implementation consists of three user functions QUAD_WC, QUAD_WG and
QUAD_WS which behavelike their system counterparts plus QUAD_EX which
can be used to expungethe constituents of an EPOLY object.
I am now working on a simpler and morelimited syntax which speeds up the
process, Thesituation is that the performance is OK on the screen using my 486
machine. I developed the EPOLY object for the purpose of producing high
quality printed output and in this circumstance the time taken to send the
bitmap output to the printer far outweighs the processing time and so
performance is not a problem.

Resolution
Therelatively coarse resolution of the screen can have some oddeffects. Because
of rounding problems segments ofa line at different angles can have different
thicknesses when drawnonthe screen. This does not happen on laser printer as
the resolution is so much greater.
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Dragging
As the EPOLY object consists of a numberofreal objects it cannot be dragged
aroundthe screen. The LOCATOR object can be used to provide similarfacilities.

Using the Clipboard
We can use the Clipboard to transfer pictures using the FPOLY and other
graphical objects into Windows-based word processors butthe interface is not as
good as it might be. The graphs have to be drawn on a BITMAPobject (perhaps a
very large one) and thenplaced on the Clipboard.It can then be pasted in by the
word processor and will appear on the screen. The difficulty is that when the
page is printed the word processor (or perhaps the printer driver) makes the
bitmap have the appropriate resolution by replicating pixels. This results in a
loss of quality in the printed output.
This problem could be resolved if APL/W were to have a METAFILE object and
the CLIPBOARD were to have a METAFILE property. This would enable the
word processor to produce the picture at the appropriate resolution without
pixel replication. It would also remove the necessity of having sufficient
workspaceto hold large bitmaps.

Conclusion
This development was a good example of APL being used to build something
where the design developed throughout the time the code was being written.
WhenI started this task I had not realised the nature of the problems that would
arise and how some of my ideas would look scruffy when seen on the screen or
whenprinted.
Since writing this paper I have talked to Adrian Smith whose mind hasalso been
dwelling on these matters. One of his concerns was dealing with very short
dashed-line segments where, for example, the segment is shorter than a dash, or
perhaps shorter than a dash plus a gap. The simple solution for the former
situationis to either make the segment blank (which is what I do) or to makeit a
solid line. The trouble with leaving it blank is that if there is a series of short
segments, then nothing appears on the page! Adrian’s view, which T think is
probably best, is to use part-dashes, so that the same dash maybesplit between
two or more segments (which is what PostScript does). I will probably adopt this
thinking, having worked out how it works withlines including both dots and
dashes.

91



 

VECTOR Vol.10 No.4
 

AMORTIZE: a Windows Application in J
by Thomas M.Olsen

Abstract
A simple application for Windows is described, assuming some previous
exposure to J. The message loop verbs are explained and may serve as a
departure point for further development. Execution speed is comparedfortacit
andexplicit definition of the numerically-intensive part of the program.

Program Description
AMORTIZEwaswritten to gain experience with the Windowsversion of J and to
provide a useful but simple demonstrationofutility: people often borrow money
or consider an annuity. The program produces an amortization schedule for a
specified present value and total numberof fixed payments. Multiple values of
compoundinterest are allowed. In Windows fashion, it has an About Box,
appropriate Message Boxes, and User Help.
The program is implemented as script files, for easy inspection and editing by
the reader, and can be downloaded from CompuServe (GO CODEPORT,Library
3 (C Language), filename AMORTIZE.ZIP; PKUNZIP d-option). At the expense
of brevity and with administration overhead, but consistent with object
orientation, defined vocabulary could instead be encapsulated by savinglocally
({x] 21:2 y) and copying in when needed. Wherepractical, J sentences appear
both tacitly and explicitly.

Message Loop
The script in Fig. 1 is run silently (0!:3 y) from J to start the application. If the
interpreter would accept a commandatinvocation, this could be attached to a
custom icon, via the Windows Properties feature. A double click on the icon
would then suffice to start the program.
To understand the verbs WinExec and Winket in Fig. 1, consider a typical n by 2
array returned by the wait command.See Fig. 2. Row zero indicates ENTER was
pushed; row onethe parent window, row two the menuitem or child window.If
the Windowsprogram, or subprogram,has no wait command,theresultis:
 

«type! 2 nowait    
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Here andin Fig. 2, a « indicates a system result. When given the n by 2 array, the
verb WinExec extracts the name of the menuitem or child window and executes,
with null argument dq (double quote), a verb by that name. Any remaining
L-cells (rows) of the n by 2 array from wait are ignoreduntil later. See Fig. 3.
NB. c:\j\amortize\amortize.js
NB. Amortization Schedule. TMO 7 June 1993
NB. J PC386 Vers 6.1.0 was used for Windows 3.1 application
NB. Interpreter: ISI/33 Major Street/Toranto, ONT M5S 2K9/Canada
NB. Initialize to application vocabulary:

dir=. 'amortize\!
O!:3 <dir,'initial.js! NB. See Appendix A
NB. Execute "child name” from Wait:
WinExec=. ".@(,&dq@(;@({.@(2 18}.@])}))) NB. “.dq,;{. 214}. y.

NB. Respond to menu select, ENTER, and ALT F4.
NB. '$.=, 0' is not equivalent to '$.=. start!
NB, A message box doesn't need a wait loop.

m=. 'start) ". y. NB. Name parent window!
m;'loop) as: wwait dq NB. Ignores ist ENTER!
m,<'NB. wwait result: 4-menu; 6-close; 7-ENTER!
m,<'S.e. s(ttue7tti, 1(54{,a) {menu;quit;menu; loop!
m,'menu) a=: WinExec a!';'$.=. loop?
m,<'quit) 01:55 dq NB. Immediate exit!

WinRets. mi: tt
WinRet 'wpd ''main.wp'' 1 NB. Open parent window

   
Fig. 1. Main script including message loop verbs.
 

«type 7 enter
 

*parent|amortization parameters
 

«id inpsval
 

inpoval|1000
 

inpival|6+1.6
 

Inp2valj12
 

inp3vai| 360
 

inp4val|9     
Fig. 2. Typical array returned by wait command.
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21

Fig. 3. The J-verb WinExec.

WinkRet (from Fig. 1) is the message loop:

start) ". y. NB, Name parent window]:
loop) a=: wwait dq NB, Ignores ist ENTER
NB. wwait result: 4-menu; 6-close; 7-ENTER
$.=. 5 (146771. 1{514,a){menu;quit;menu; loop
menu) a=: WinExec a
$.=. loopquit) of:55 dq NB. Immediate exit      

Parent and Child Windows
When AMORTIZE is launched via the last line in Fig. 1, WinRet 'wpd
'tmain.wp'' 1, the start) sentence executes a Windows program:
rem c:\j\amortize\main.wp;
pe Amortize;
menupop "“&File";

menu main_fileoO "gEnter Input"; menu main_filei “aQuit";
menupopz;

menupop “gHelp";
menu main_helpo "ZAbout Amortize";
menupopz;

pmove 6 15 300 200;
pshow;

where two menu commands map three menu items to corresponding J verbs in
Appendix B; J locative names here and in Appendix B correspond to the three
parent windows in AMORTIZE: main, input, and output. Here, main has the
alias “Amortize”. There is no wait command in main.wp and control returns to
the J-interpreter; WinRet rests at the loop) sentence wwait command.
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Assumethe user now selects “Enter Input” from the popup menu, so the WinRet
menu) sentence executes main_fileo:
 

wpd tinput.wp!
ShowInp 'Ppvt
ShowInp 'APR?!
ShowInp 'PPA!
ShowInp 'TNP!
ShowInp 'PNTS!Fa

Nn
Ro

e

     
wherethe first sentence opens the input window,defined in Appendix C under
the alias “Amortization Parameters”, with its own popup menu items.
Corresponding J-verbs for input.wp are defined in Appendices A and B. This
parent window,input, uses two child windowsfor each input noun,onefor a
static descriptive label and the otherfor an edit box:

 ey eeaiese RS ES)
File Help

PresentVatue: [1000[
Interest Rates [%):
Periods per Year: hz —_

Tatal No. of Payments: (eof
Displayed-Cell Limit: jsf

 

 

   
Fig. 4. Input window with data.

Thefirst four default values in Fig. 4 would only appearif the user had entered
them during the current session. J sentences can be used here for compact
specification of input. Remaining sentences shown above for main_fileo
display these default nounsvia the verb ShowI np. Appendix D definesit:
 

r/$.5. (2541:0 <y.) 41
wd 'csel inp',(":x.),'valsctext "',(".y.),';!     

where the suite $. is null unless the noun exists. The second sentence focuses on
the corresponding child edit window and writes the formatted value. Finally,
since main_filed has no wait command, control again returns to the loop)
sentence of WinRet.
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Input Validation and Error Messages
Pushing ENTERin the window showninFig. 4 returns the 8 by 2 array shown in
Fig. 2. The cursor could have been in any of the five child windows, inpoval
thru inpsval, but the corresponding J-verbs are all synonymous with InpEval.
See Appendix B and the definition of InpEva! in Appendix D. WinRet passes the
8 by 2 array to WinExec, which executes InpEval:
 

NB. ExecChk left arg sets n for err msg
start) b=. 2 1}.a
$.5. (4*%0 ExecChk 'PlusChk ',PV=: ,>1{b}}.$.

(3*1 ExecChk 'O _100 LimChk ',APR=: ,>2{b}}.$.
(2*2 ExecChk 'IntChk ',PPA=: ,>3{b}}.$.
3(3 ExecChk 'IntChk ',TNP=: ,>4{b)}.$.

$.=. 3(4 ExecChk '3>',PNTS=: ,>5{b){ok;error
error) a=. WinRet 'FieldMsg ',q,(":n),q
$.5. start
ok) WinRet ' ''calsched.js'' Output ''SCHED'' !

   
     

where the supporting verbs are again defined in Appendix D. In brief, the five
sentences which conditionally redefine the suite $. each extract an input value
and test it. The second sentence in ExecChk guaranteesa result by returning the
left argumentof ". on syntax errors:
 

yma. Xetre. at ". tre. ‘yy.      
F eldMsg opens an appropriate error message box:
 

wd ‘tcsel inp',y.,'val; cfocus; beep 3;? |:
wpd ‘inpmsg',y.,'.wp!     

where the two child commandsselect the offending field and move the cursor to
it, respectively. The various messagedefinitions are shown in Appendix E.
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The user must respondto the message box:

Present Value mustbe positive, scalar
number

 

 

OutputDisplay
If the amortization parameters passall tests, InpEval proceedsto calculate and
display a schedule:

ok) WinRet ' ''calsched.js'? Output ''SCHED? «
wherethe verb Output defined in Appendix is:
 

NB. Left refs script to make text named in right
08:3 {.a=. (<dir),&.> x.;output.wp!wp (sa
wd (tetext ""'&,@(}.@,@(erg,"1@(,8'";')@(".@]))))y.      

With the dir defined in Fig. 1, sentence one produces twofile names,
 

amortize\calsched.js|amortize\output.wp
 

andsilently executesthe file named bythefirst atom, defining a pronoun, SCHED.
See Appendix F. Sentence two produces the output parent window, withalias
“Amortization Schedule”:

rem c:\j\amortize\output.wp;
pe "Amortization Schedule";
menupop "&File";

menu output_fileo “&Save";
menu welose "Exit";
menupopz;

menupop “&Help";
menu output_helpo “&ltems";
menupopz;

xywh 0 0 267 96; cc results listbox ws_thickframe ws_hscrell
ws_vscroll; pas 0 0; pcenter; pshow;
esel results; cfoem; cfocus;
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Here, the window style ws_hscro11 is included but does not produce the
horizontal scroll bar when needed. Sentence three of Output formats the result,
SCHED, and writesit to the child window,“results”:

PSCCSaLe
 File Help

6%; 6.08 743 6.65 8%5 7.34 9%; 8.85 10%; 8.78 11%; 9-52 |]

 
Characteristically, the user is not limited to a single output window, but can
focus on the input window (Fig. 4), change the data, and push ENTERagain.
Thus, multiple schedules can be compared side-by-side. However, no special
codeis included to detect such operation and,if Exit is commandedfrom any of
the windows, including the input window,the last output window openedis the
first window closed.
The amortization schedule algorithms in Appendix F are straightforward and
can beilluminated by executing them individually. Students are encouraged to
display the defined verbs.

Tacit vs. Explicit Execution
Thetacitly defined algorithms for SCHED were interchanged with their explicit
analogues, which appear as comments in Appendix F, yielding an alternate
script: xpl sched. js, shown in Appendix G. Recall thattacit definitions in J are
pre-parsed. Using the sampleinputof Fig. 4, average times for SCHED only, on
an IBM PS/2 77 (80486DX2, 66 MHz) are:

tacit definition: 286 ms (calisched.js)
explicit definition: 275 ms (xpisched.js)

The sentence 10 (6!:2} '0!:3 <dir,'’____sched.js’' ' was used to
execute the two cases. The conclusion that it doesn’t really matter here is
qualified by the style of programming in Appendices F and G; only four of the 22
algorithmsuse the defined verbs payment, subset, and twofix.
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Thus, the sentence definingInterest Factoris, e.g.:
tacit definition (App. F): IF=. I (>:@{ a/ -@]) Kexplicit definition (App. G}: IF=. (>:1)a/~K

Moreover, the advantageof pre-parsing is masked in the example, because of the
array dimensions: nine rowsby six columns; parsing occurs only once for each
algorithm.A slight reduction of execution time wouldresult from reworking the
tacit-definition algorithms to avoid, in Appendix F, deeply-nested right
compositions and unneeded use of @].

Implementation Notes
The Codewright (Premia Software, Inc.) text editor was convenientin developing
the program.J includes WindowsVisual Edit (foreign conjunction 111: 1), useful
butlimited to adjusting size and location of existing child windows. The multi-
line message box text shown in Appendix H hadto becentredleft-and-right by
trial and error. Hopefully, ISI or an enterprising user will eventually add a GUI
development environment with toolbar icons for Windows widgets, to put J ona
par with Dyalog APL/W, Visual Basic, and Visual C++.

Documentation Notes
The editable manuscript file, not printout, for this paper was composed with
WindowsWrite, using the Arial TrueType font. On an IBM PC, the boxed items
used here forillustration were cut-and-pasted from the J window and mapped
directly to the MS Line Draw font using WRITE Character. Microsoft
scrupulously removed all other ASCII characters from MS Line Draw andthese
appearas dots. But they can be highlighted and mapped immediately into True
Type Courier New font. On a given boxed item, Character must be applied to
each contiguousstring of common-font characters.
Inclusionofillustrations requires only the WindowsClipboard. For best contrast,
select the Monochromecolour schemefor the Desktop.
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Appendix A — Initialization
NB. c:\j\amortize\initial.js
NB. Initialize to application vocabulary:

ers: {, crlf=, 13 10{a.
26{a.2eq=. tttt
List
Aat:0

wp=: wd@(-.8eof)@read
wpd=: wp@(<@(dirg,@]))vwalte: wd@('wait; '8D)

welose=: wd@{'pclose;' &[)
wreset=: wd@('reset; ' 8)

NB. Define child name returned by vait command:
Of:3 <dir,'children.js'
NB. Define verbs referenced in child name from wait command.
02:3 <dir,'chdverbs.js’

 

Appendix B — Verbs Mapped from Menu Items
NB. c:\j\amortize\children.js
NB. Child name returned by vait command points to verb:

m=. <*wpd t'input.wp’? *
m,'O ShowInp '?PV’' ';'1 Showinp ''APR'' *

'2 ShowInp ''PPA'’ *;1'3 ShowInp ''TNP'' '
m,<'4 Showlnp ''PNTS'* *m4

  

m
C'welose dq';'0!8:55 dq’) : °?wpd' about .wp's,@]
wpd' parmdefs.vp's,@] !vpd’parmnavi.wp'&,@)
InpEval : '?InpEval :
InpEval ; 'tInpEval :InpEval : 1?

ni: "fn=. <dir,’'amortize.txt'' *output_filede: (m;'FILE_TXT 11:2 fn’) : '* NB. Replaces old file
output_helpo=: wpd’outitems.wp's,@)

     input_helpo:
input_help4

 

Appendix C — Input-Window Definition
rem c:\j\amortize\input.wp;
pe “Amortization Parameters";
menupop "&File”; menu welose "&Exit";menupopz;
menupop “&Help"; menu input_helpo “&Definitions";

menu input_helpi "Navigation";menupopz;pmove 60 1 198 90;
pshow;
rem Vertical size of 10 units allows space for _ under
xywh © 0 194 70;cc inp_background static vs_border;cn
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xywh 6 377 10;cc inpO static ss_right;cn "Present Value; ";
xywh 87 1 38 13;cc inpOval edit es_autohscrol] ws_thickframe;cfocus;
xywh 6 16 77 10;cc inpi static ss_right;cn “Interest Rates (%): ";
xywh 87 14 100 13;ce inpival edit es_autohscroll ws_thickframe;
xywh 6 29 77 10;cc inp2 static ss_right;en "Periods per Year: ;
xywh 87 27 17 13;cc inp2val edit ws_thickframe;
xywh 4 42 77 10;cc inp3 static ss_right;cn “Total No. of Payments:
xywh 87 40 17 13;cc inpaval edit ws_thickframe;
xywh 7 55 77 10;cc inp4 static ss_right;cn “Displayed-Celi Limit: ";
xywh 87 53 17 13;cc inp4val edit vs_thickframe;

 

Appendix D — Verbsfor Input/Output Windows
NB. c:\j\amortize\chdverbs.js
NB, Define verbs referenced in child name from wait command.
NB. Display input noun {f it exists:1g) NB. default fills output page*$.5. (2=4ts0 <y. ait

m'wd 'tesel inp'',(":x.),trval;ctext "Mt ("sys) rm stt ot
wosm

NB. Report error condition:
m=. ‘wd ''csel inp'? »'?val; cfocus; beep 3;'* *
ms. m;'’wpd '?inpmsgtt,y.,™'.wp'? 'FieldMsg=: m: tt

NB. Boolean zero if positive scalar:18=@#@,
Scalar #: (#./@(08<)) NB. Monadic fork

NB. (1e#,y.)win./Oxy,
NB. Boolean zero if atoms bounded by left arg:

LimChk=: (+,/@,)@(>"1(,"0-)) RB. Verb @ dyadic hook w/monadic hook

     

  

NB. NB. +./, X. >"1 y.,"0 -y.
NB. Boolean zero if positive, scalar integer:

Posin we /G( (=>). (08<)) NB. Monadic hook in monadic fork
Intch Scalar *: PosInt NB. (1a, ys) arae/Cyeer eye} ee Osyy

NB. Validate content of an input field:ExecChk=: '' : (t=: x.’3'ttre, ah? ". tire. try,)
NB. Validate all input fields:

"NB. ExecChk left arg sets n for err msg';'start) b=, 2 1}.at
(4"0 ExecChk ''PlusChk '',PV=: ,>1{b)}.$."
(3*1 ExecChk *'0 _100 LimChk '',APR=; ,>2{b)}.$.°
(2e2 ExecChk ''IntChk '', PPA: »>3{D)}.$.°
3(3 ExecChk ''IntChk '',TNP=: ,>4{b)}.$."

m,<'$.5. ;(4 ExecChk ''3>'',PNTS=: ,>5{b){ok;error’
m,’error) as, WinRet ''FieldMsg '',q,(":n),q’;'$.=. start?

= m,<'OkK) WinRet '' '' ttcalsched.js''’' Output '*''SCHED' tT? ++

        
,
InpEval=: mi: '?

NB. Open parent window for output and format the text:
<'NB. Left refs script to make text named in right’m,108:3 {.a=. (<dir),8.> x.;''output.wp'! 'stwp {rat
m,<'wd ('tetext "''8,@().@,@(crk,"1@(,8"! TV@C".G1) ye?
"op om  
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Appendix E — Error Message Programs
rem c;\j\amortize\inpmsg0.wp;
mb “Input Error” “Present Value must be a positive, scalar number"
mb_iconstop;
rem c:\j\amortize\inpmsgi.wp;
mb "Input Error” "Rates must lie between zero and 100"
mb_iconstop;
rem c:\j\amortize\inpmsg2.vp;
mb “Input Error” “Periods per Year must be a positive, scalar integer"
mb_iconstop;
rem c:\j\amortize\inpmsg3.vp;
mb "Input Error” "No, of Payments must be a positive, scalar integer”
mb_iconstop;
rem c:\j\amortiz!
mb “Input Error”
mb_iconstop;

 

  inpmsg4.vp;
Displayed-Cell Limit must exceed tvo" 

Appendix F — Mostly Tacit Algorithms for Amortization Schedule
NB. c:\j\amortize\calsched.js
NB. Numerical values:
Axe. ". &.> PV¥SAPR; PPA; INP; PNTS
NB. Interest each period:Fe 0.0284, G(KR>/G(1 28(O1))A NB. 0.01*,%8>/1 2{y.
NB. Fixed payment from present value, interest per period, and periods:
payments. ({.@]) *%> £ % -.@(>:@L a -2>@(3£{@]))
PMT=. 1 payment A NB. ({.ye) #8>x.K-. (m2 x. ABOye
NB, First, last, and sufficient intermediate periods for display:
subsets. /:-@~.@(<:@f , 18,@(C <. (C >.@% 7) * (>:@(£.@1)))}
NB. NB.Jr7O~.(<tXe) 1, Xe es (Ke> ORy. Jerr dey.
NB. Right arg limits number of amortization points:
Ka. (>@(38{) A) subset _28+>(48{A) NB. (>3{A) subset _2+>4{A
NB. Interest factor:
IF=. 1 (>:@L a/ -@]) K NB. (>:1)4/-K
NB, Balance after K payments:
BAL=. ‘[: 1F%~( 2A) +8>PMT*IQ-<: IF
NB. Payment between amortization points K:
tvofix=. 28(+\)}@]
PAY=. A (-/"2@twofix@(>8{.@(,J)} BAL NB. -/"2 twofix{>&{.A),BAL
NB. Cumulative payment against principal:
PAID=. +/"2@(+\@]) PAY NB. +/"2 +\PAY
NB. Cumulative interest on principal:
INTs, PAID-~K*/PMT
NB. Fraction of payment to principal:
FPTP=. PAYXPMT ([ */~ 18,@(-@(-/"1@twofix@]))) K
NB. NB. PAYRPMT*/~1,--/"1 twofix K
NB. Width of formatted result columns:
B=. FPTP,. PAID,. BAL,:°2 INT
Wis. 6. 284+@(>.0(1080.@(>./@(:G1)))) B NB. 6.2+>.10A.>./;33
NB. Width of formatted payment number:Ce. GAC (."298(":@(,."_10(,.0]))) K NB. ("2 “s
w2=. 2£(@($G]) ¢ NB. 2(%y.
NB. Interest rate formatted for column headings:
Daw 8%; PHC, MI~)GC"h, GCm>EC1E{ GI) JA NB. '%s 8,1": emda
NB. Payment formatted for column headings:
Ex. 0.28(":"0)@} PMT NB. 0.2

 

  

 "de K 

 

 

0 PMT
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NB. Width of column headings;
1S Fo. t' "1D M1 E
W1+0>.w3-<.w4
Payment number and payment cells:C,"4 wi'sB
Table header, right-justified:(-2(8G) (08, (-w3>.<.wi}(.0i F

NB. Table for list box:SCHED=: H ([,’ 78,@(,/@(58(."_1@])))G NB. H,' ',,/58{."_4 G
NB. Text ready for file save:

"Schedule for Amortizing ',PV¥,' under Compound Interest',crlf
T,'At payment on left: fptp, cum paid, balance, interest',4&$crlf

FILE_TXT=: 1T,28}.@,crlf£,"1 SCHED NB. T,2}.,cerlf,"1 SCHED

   

Appendix G — Explicit Algorithms for Amortization Schedule
NB. c;\j\amortize\xplsched. js
NB, Numerical values:
A=. ". &.> PV;APR;PPA; INP; PNTS
NB. Interest each period:
=. O02", K8>/1 241A NB. 0,01&*,@(K8>/@(1 28{@])

NB. Fixed payment from present value, interest per period, and periods:
payment=. '' 3 '({.y.)*b>x.%-. (> 5X. )A-Bealy.?PMT=, I payment A NB. ((.@])#8>[%-.@(>:@[a~8>G(38{@1))NB. First, last, and sufficient intermediate periods for display:
subset=. ''o 2 U/rm~. (<i ks), 1,K. <0 (xe> Ghy. )emriay.t

 NB. /:-@~.@(<:@[,18,@([<.({>.@% J) *(>:@(1.@]))))
NB. Right arg limits number of amortization points:
Ks, (>3{A) subset _2+>4(A NB. (>@(38() A) subset _28+>(48{A)}
NB. Interest factor:
IF=. (>:1)a/-K NB. 1 (>:@{ a/ -@]) K

 

NB. Balance after K payment
BAL=. [:IF%-({.A)+8>PMT*TQn<i TF
NB. Payment between amortization points K:
twofix=. '2(+\)y.'o: 7! NB. 28(+\)@}PAY=. -/"2 twofix(>8{.A),BAL NB. A (-/"2@twofix@(>8{.@[,J)) BAL
NB. Cumulative payment against principal:
PAID=. +/"2 +\PAY NB. +/"2@(+\@]) PAY

NB, Cumulative interest on principal:
INT=. PAID-~Ks/PMT
NB. Fraction of payment to principal:
FPTP=, PAY%*PMT«/~1,-~/"1 twofix K NB. PAY%PMT([*/~18,@(-@({-
/"1@twofix@})))K
NB, Width of formatted result columns:
B=, FPTP,. PAID,. BAL,:"1 INT

 

 wit. 6.2+>.10A.>./;B NB. 6.284+@(>.G(108.@(>./@(;@1)))} B
NB. Width of formatted payment number:C=. 4{."2 ":,."4,, K NB, GE({."2)@(":@(,."_1@(,.@]})) K
w2=. 2{$C NB. 28{@($@}) ¢
NB. Interest rate formatted for column headings:
De. 1%; 7,%1~":, {A NB. '%;
TBC, Nan V@(" rh, GC >E (1811) A
NB. Payment formatted for column headings:
E=. 0.2":"0 PMT NB. (0.28(
NB. Width of column headings:

 

0}@}) PMT
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w3=. 1{$ F=. ' ',"1D ,“1 E
Wie, wit+0>.v3-<.w1
NB. Payment number and payment cells:G=, C,"41 vi":B
NB. Table header, right-justified:
He. (-2{$G6){.&, (-w3>.<.wi){."1 F
NB. Table for list box:
SCHEDs: H,? ',,/58{."_1 @ NB. H CL," '8,@(,/@(58{."_1@]))) &
NB. Text ready for file save:
T=. ’Schedule for Amortizing ',PV,’ under Compound Interest’,crlf
T=. T,'At payment on left: fptp, cum paid, balance, interest',4&scrif
FILE_LTXT=: 7,2}.,crlf,"1 SCHED NB. T,22}.@,crlf,"1 SCHED

Appendix H — Help Text
rem ¢:\j\amortize\about.vp;mb “About Amortize” “ A schedule is displayed from your input.
Not copyrighted; not liable for your results.

Thomas M. Olsen
71303,3615@compuserve.com

Karsten Mfg. Corp.12 July 1993"
mb_{coninformation;
rem c:\j\amortize\parmdefs.vp;
mb "Parameter Definitions" " Present Yalue: amount of
loan/annuity

Interest Rates: annual percentage rate
of compound interest;
multiple values allowed;
e@.g-, 641.7

Periods per Year: payments per annum
Total No. Payments: payments to retire

loan/annuity
Displayed-Cell Limit: default of 9 fills one page

of saved output; includes
first, last, and penultimate”

mb_iconinformation;
rem c:\j\amortize\parmnavi.wp;
mb "Navigation" "Push ENTER to display amortization schedule”
mb_iconinformation;
rem c:\j\amortize\outitems.wp;
mb "Items" ” Heading: compound interest,fixed payment
Left margin: payment number

Cell items: fraction to principal,
cumulative paid,balance,
cumulative interest”

mb_iconinformation;
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TECHNICAL SECTION
This section of VECTORis aimed principally at those of our readers who already
know APL. It will contain items to interest people with differing degrees of
fluency in APL.
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Technical Editorial: in Search of Contexts
by Adrian Smith

The Workspace is one of the great joys of APL, andit has served us remarkably
well from the early days of 28K, through the VSPC days, when we had a whole
120K (or maybe 450K if we pleaded) to romp in, through to today’s multi-
megabyte machines. It gives you the freedom to call things by any name you
choose, and to assemble a handy collection of working tools in one convenient
place, where you know wherethey all are, and where no-one can change them
under your nose.
For the sake of this freedom, we have forced ourselves to adopt a whole set of
annoying conventions, or have risked losing vital functions and data with a
single misguided ) COPY. Typically we name our utilities with unnecessary
prefixes (like my own FSMAthis, DRAWAthat set from AP126 days), or just
hope that our names are sufficiently improbable that no-one else will have
chosenany of them (the APL Statistics Library approach).
This approach wasjust about tenable when workspace sizes kept us down to a
reasonable working set of functions; typically an application was made up of
several workspaces, maybe one or more to maintain the base data, one to do the
cleverstuff (like building a production schedule), one to do the reports, and one
to manage the import/export to mainstream systems. On the front ofall this
would be a tiny MENU workspace to switch between them. If an application
broke, almost anyone could hack their way through to the pointof failure with a
quick check of ) FNS and a look at the OLX.
Consider what happensas the workspacesize increases, not by the odd factor of
twoorthree, but by an order of magnitude. The universe of names may belarge,
but the odds of a clash shorten dramatically in a world where there are 10 times
as many names!
Consider how you would react when faced with someoneelse’s broken system
where you type ) FNS andthelisting goes on for page after page after page. 90%
of that stuff is ancient, rock-solid utility code — you want to see the 10% that
makesthis application whatit is. It probably fits on 4 or 5 lines.
Consider the awful possibility that there really is a bug deep in the core of thatancientutility code! There may be hundreds of workspacesoutthere,all fallingoverjust because Easter is in March this year. Mainframefolk know well enough
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the necessity of infecting each and every workspace with little piece of virus
code that will go and check its utility timestamps against some central library,
and automatically upgrade everyone with thelatest versions of everything. But
hang on a minute ... this is my application, running in my workspace! I don’t
wantit falling over just because somecretin in the back office has‘fixed’ a utility
with the latest whizzo assembler code. I want to check it all out first, then ship
that upgrade when I know it works. Anyway, viruses have got rather a bad
nameoflate.
Under Windows, things get a whole lot worse. You have to program with a raft
of small functions, because you have lots of objects out there, and the user may
interact with any of them at any time in many different ways. Each combination
of object/event usually needs a function to handle it, often a one-liner. Many
objects really needlittle functionsof their own, ranging from a simple upper-case
mapper(for a text entry field), through date conversion (a date box), to a
significant subset of PostScript (the RAIW graphics viewer).
Now,I wantto call the APL function that does the PostScript ‘moveto’ operation
moveto,and similarly for lineto, show, curren tpoint, and so on. These
are not particularly improbable names, and I can’t imagine anyone would use
my workspace more than once if they did a )COPY RAIN and their show
function was promptly obliterated!
To a limited extent, clever progammers have found waysof fudging round the
problem. APL*PLUS/PC does some amazing things with local OFX to
implement ] UCMD, and with Dyalog you can doa bit of fancy footwork with
OSHADOW and (OR.This is how Duncan & | implementlocal variables on forms
— wejust stick them in the object's DATA property, and shadow and execute
them when required. Yes, it works, butit is a monumental kludge we would be
better off without.

Whatwe need to do now...
J has “locales”, Manugistics have promised us “capsules”, Dyadic are working
on “namespaces” and APL2 has [WA. Pleaselet them all know that we need this
stuff, and that we need them to getit right. It must take away for ever the need
for pointless prefixes on function names, it must offer us a sensible way of
managing utility upgrades, and it must aboveall cut ) FNS downto something
thatfits easily on one screen.If it does all that, and includes the Windowsobjects
in a tolerably consistent way, then I, for one, will be a lot happier about the
future of APL.
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Hackers’ Corner:
Flying Windows

by Jonathan Barman

A

little while ago I was shown howto edit thefile that produces the screen saverFlying Windows. Windows is supplied with Flying Windows displaying theWindows logo which is actually defined as the very last character in theWingDings font ("1+0av).
The screen saver program file SSFLYWIN.SCRincludes this character just beforethe word DISPLAY.It is very easy to edit SSFLYWIN.SCRusing Write with theno conversion option, and to paste the character of your choice from CharacterMap.I got fed up doingit this way because there was always the chancethat]might muckupthefile, and I foundit difficult to visualise what the WingDingscharacters lookedlike atlarge fontsizes.
Fora bit of fun I wrote an APLIWIN function to allow meto select the characterfrom

a

list of big WingDings, and eventually came up with the following:
VY wingdings;a:s;C;V;QDio

taj Dio+o
C2] C+lav£156} © V+fav([255]
C3J a«'pe menu;pn Wingdings;!
c4aj ata,'xywh 30 0 35 200;'
Cs} ata,'ce 11 listbox ws_border ws_vscroll ibs_notify;'
[6] ara,'cfont -35 09060 400000232212 “Wingdings”;'C7) aea,'clext ',V,(,(Otoap! 3347isDav),[0.5] C),V,':![8] a+a,'xywh 10 200 30 15;'
£9] ata,'ce Ok Button;cn “ROKk";*
(10) a+a,'adjw 10;eci Cancel;cn "&Cancel";!
(11) ata,'csel !1;¢focus;'
[12] ata,'pmove 0 0 100 230;'
(13] a+a,'pcenter; pshow;ptop;vait;'
(14) s+"asQwd a
[15] «wd 'pclose;'
(16) +(sl6 71¥#' 7')+0
[17] +(0=(Dtoascii “its) DAfwritex 'Nwindows\ssflywin.ser 11762')/0[18] ‘File write problem'

v
] wanted this to be a completely self-contained function, so there are no sub-functions, nor any global variables. Also,it is tailored for my screen size of 800by 600 pixels. I had to muck about a bit with the numbers on lines [4], [8} and
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[12] to get the list box aboutthe right size on the
screen. To get the numbersfor the argumentfor
cfont, on line [6], lran '*data' wdg wd
‘mbfont;', and selected a suitably sized
WingDing font. I let the results splat out onto
the APLIWIN session manager, and thenjust cut
and pasted them into my function.
I found the magic number on line [17] by
reading in the entire file and searching for the
word DISPLAY:

Dio+o
atQhfread '\windows\ssflywin.scr!
“1+('DISPLAY'eOtoapl a)/ipa

11762

I quite like the snowflakes, butthere are lots of
otherpossibilities.
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At Work and Play with J
by Eugene McDonnell

Whatis the 10,000,000,000th prime number? This columntells a story, and it has
a moral. It does not concernitself directly with J, the ostensible reason for these
columns, but it can be justified because oneof the direct antecedents ofJ is the
language A, developed by Arthur Whitney while he worked at the investment
banking firm of Morgan Stanley.
It was one page of C code for an A-like interpreter, written one afternoon by
Whitney at Ken Iverson's Kiln Farm in Ontario, that gave Roger Huithe direction
he needed to start work on what was to becomeJ, Roger exhibits this code in
Appendix A of “An Implementation of J’, published by Iverson Software Inc.
Whitney no longer works at MorganStanley: he has set out as a freelance andis
developing a languagecalled K, which has someaffinity with A and J. Hui now
works at Morgan Stanley, and it is his adventure hunting down a large prime
that the story is about, and Hui used A as the weapon with whichhetargeted the
large prime.
The story begins when Hui’s boss at Morgan Stanley challenged him by saying,
“You think you're smart, but you don’t even know what the 10-to-the-10-th
ptimeis.” Hui’s immediate response was, “Do youstart counting from 0 or 1?”
The boss was so taken aback that for a minute or so he didn’t understand Roger's
question.
The boss’s challenge seems to have been meant as an example of a theoretically
attainable but practically impossible computational task. This article tells how
Roger went about achieving the impossible. 1 look on it as a triumph of the
client-server technology. This column is not so much an article about
programmingasit is about computerlogistics. The programming aspects, while
important, are secondary to the story of how Roger went about organizing the
solution.
The germ of Hui’s solution was to envision a Boolean vectorp of length k such
that the ith elementof p is 1 if { is prime, and 0 otherwise. Just sum-scan this
very long vector and look for the index of 1e10 in it. How long should such a
vector be? The Prime Number Theorem says that the numberofprimesless than k
is roughly k%(1log k). Solving for k in the equation 1e10=k%(log k) gives a
value for k about 2.63e11. Roger, out of prudence, used the value 2.7e11. A
vector of 2.7e14 elements is unrealizable in the present state of computer
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memories, especially since A doesn’t have a Boolean type: Boolean vectors
require the same space as integer vectors. A vector of 4*2.7e11, or 1e12 bytes
long is simply not on the cards. Even a Boolean vector taking just 1 bit per
element would have to be more than 3e10 bytes long, so it was clear that the
problemhadto bepartitioned.
Hui’s central program computes the primes between m and n, using the sieve
method, eliminating multiples of 2, 3, 5, 7, 11, 13, 17, ete. This can be done
independently in parallel on many small intervals that make up the larger
interval of interest, and, if portioned out to computers that can communicate
with a commoncentral file, will permit the problem to be solved in a shorter
time thanif only one computer wereto tackleit.
The method of partitioning was suggested by the presence of more than 150
workstations on the floor in Hui’s part of Morgan Stanley. They are all
interconnected Unix machines, and any machine can be used from any other
machine. With relatively small effort a multi-processor solution could be set up,
using these machines in parallel. The machines are not heavily used at
weekends, and it was on a weekend that the experimenttook place.
The strategy was to let the machinestackle the problem billion integers at a
time. Hui’s colleague at Morgan Stanley, Seth Breitbart, suggested creating 271
files, named 0, 1,2, ..., 270, each denoting the namedinterval of 1e9 consecutive
numbers, and each one empty.
What a machine would do once it was set going was to look at the list offiles,
pick one at random (named m), erase it, work ontheinterval (1e9*«m)+i.1e9, a
million numbers at a time, and after finishing, write a file containing a record
giving the number of primes in each of the million-numberintervals within that
1e9 (there are a thousand of them). After finishing, it repeats that process,
stopping only whenthelist offiles/intervals is empty. The machines wereset up
to process a million numbers at a time since the smallest machine available had
enough memory to handle that many numbersat once. Roger notes that there’s
no great harm if two machines accidentally happen to pick the same
file/interval. In the flexible Unix universe additional machines could be brought
on stream at any time.
If one is a Unix system superuserit is possible to take all sorts of liberties with
these machines, like finding the ids of all other machines, but Hui prefers
(wisely, I think) not to be tainted by such capabilities, so to get the machines’
names he went aboutthefloor reading the names of the machines from strips of
paperaffixed to each one, then sat down at his machine and made inquiries
aboutthestate of each machineonhislist.
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If it was idle, he set it going on the problem. As he was doing this, there was a
nice dilemma to resolve. Should his time be spent improving the algorithm
before launching more machines, or should he spend time looking for additional
machines? He favoured the latter approachfor the novelty of it, and ended up
using about 15 IBM RS/6000s and 60 SunSparc 2s and Sparc 10s.
After 20 hours, he had 271 files, each with 1,000 records. From these he made a
271,000-element vector of the number of primes in the intervals 1e6*1.271000.
By sum-scanning this he knewthe interval containing the 10s10th prime. His
function psieve returns a Booleanlist selecting the primes between m and n.
Applying this to the magic interval gets the actual 104 10th prime.
Somedetails about his program “psieve”:

Ifa numberq is not divisible by any numberless than or equalto sqrt(q), then
q is prime. Therefore, to test a numberless than 2.7¢11 for primality one
need only usetrial divisors less than sqrt(2.7e11) or roughly 6e5.
In practice, Hui precomputeda listof all the 78,498 primes less than 1e6
recursively, bootstrapping up from 23 5 7. (This only takes a few seconds.)
It was then a routine matter to determine for any numberless than 1¢12
whetheror notit was prime: just see whetherits residues with respect to each
of the primes less than a million was nonzero;if so, it was a prime.

For the curious, here is a condensedlist of the first 10,000,000,002 primes, with
their 0-origin ordinal numbers.

F
O
N
R
O

B
N
M
es

le10-1 252,097,800,623
te10 252,097,800,629

1ei0+1 252,097,800,637

After doing this, Hui found that there is a table in William Judson LeVeque’s
“Fundamentals of Number Theory”, section 1.1, giving the number of primes less
than 1043+1.8. Hui’s table agrees with LeVeque’s for 1043+i.7. For 10a10,
however, LeVeque says 455,052,512 and Hui says 455,052,511.It turns out that
LeVeque is wrong, Hui having checked his results with some help from Lee
Dickey at Waterloo University. Dickey tells Hui that his colleagues speculate that
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LeVeque may have gotten his numbers from lists that D.N. Lehmer compiled,
which included 1 as a prime, and LeVeque may have slipped in not subtracting 1
from that particular count.(1 isn’t a prime since it doesn’t satisfy the definition of
a prime:a positive integer n with exactly two distinctfactors, 1 and n.)
Nowfor the moral of the story: Hui tells me he hasalso since found some workthat
would have madeit mucheasier to discover the nth prime, for any n. E.D.F.
Meissel, a German astronomer, found in the 1870s a method for computing
individual values ofpi(x), the counting function for the number of primes <:x.
His method was based onrecurrencesfor partial sieving functions, and he used
it to compute pi(1e9), wherepi is a function that computes the numberof primes
less than or equalto its argument.
D.H. Lehmer simplified and extended Meissel’s method. Recently, further
refinements of the Meissel-Lehmer method which incorporate some new sieving
techniques have beenreported by Lagaria etal [1]. In this article the authors give
an asymptotic running time analysis of the resulting algorithm, showingthat for
every e>0 it computespi(x) using at most O(x4(2%3)+e) arithmetic operations
and using at most O(x4(1%3)+e) storage locations on a computer using words of
length 1+<.24.x bits.
The algorithm can be further speeded up using parallel processors. They show
that there is an algorithm which, when given M parallel processors, computes
pi(x) in time at most O((%M)*xa(2%3)+e) using at most O(x(1%3) +e) storage
locations on each parallel processor, provided M <: x%3. A variant of the
algorithm was implemented andused to compute pi(4e16).
They report that pi(4e16) took them 1730 minutes on an IBM 3081K; pi(2e12)
took 3 minutes; pi(3e12) took 4 minutes. Had he knownabout this method, Hui
could have used a binary search technique to find the 1e10th prime, using an
O(2 log m) technique, after narrowing the interval to be searched in by a
reasonably generous use of the Prime Number Theorem. The value Hui
computed waspi(2.52e11) andit took him 20 hours on 60-70 workstations.
Brains win again over brawn: a well-designed, mathematically knowledgeable
algorithm beats brute force!

Reference
[1] Lagaria, Miller, and Odlyzko,in “Computing pi(x): Meissel-Lehimer Method",

Mathematics of Computation, Volume 44, Number170, 1985 4, pages 537 - 560
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APL - a Client-Server Language?
by Morten Kromberg (Insight Systems)

Internet: insimkr@uts.uni-c.dk

It is becoming increasingly difficult to sell a product if the magic words
Client/Server are not clearly visible on the package. As a result, the term has
become broadened by marketing departments to mean everything from dumb
terminal emulation performed by a PC, through remote SQL queries, to
applications using the most sophisticated peer-to-peer networked messaging
systems or Object Request Brokers.

What's New?
Is there any reason whythe pragmatic APL user,intent on solving real problems(sorry, I mean pursuing real opportunities), should take notice? Afterall, manyAPL programmers were writing Client/Server applications back in 1980. Page 97of the original SHARP APL Reference Manual by Paul Berry (copyright LP.Sharp Associates, 1979), contains a complete coding example (almost an entirepage) of a multi-user server mechanism based on an “object-oriented”communications mechanism called Shared Variables (if 1 may allow myself the
liberty of widening the term object-orienteda bit).
The data processing community has succeeded in reinventing Shared Variablesin a number of guises, some of which are now supported by a critical mass ofapplications and developmenttools. The driving force behind mostof the marketinterest in these mechanismsis that they makeit practical to split an applicationinto independent Client and Server modules. Even when both modules run onthe same machine,this strategy can simplify the architecture of complex systems.
Whenclient and server can run on twodifferent machines, it becomes possible to“downsize” applications and move the presentation layer, plus somecomputation to workstations, which have superior price/performance ratioswhen compared to mainframes. In the current economicclimate, this is theimmediately attractive aspectof client/server computing — butin the long term,the ability to “upsize” applications is also important. When the usage of an
application increases, or data must be made available to other parts of anorganisation,it is often necessary to upgrade from a local or LAN-baseddatabaseto a moresecure or robust multi-user server environment.
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Client/Serveris just what APL needs
Modern workstation operating systems are perfect environments for APL. APL’s
hunger for CPU and memory resources can easily be satisfied by modern
workstations; APL’s performance is often better on a workstation than on a
shared mainframe. By succumbing to Client/Server, you can finally make the
managerof data processing happy and remove your APL code from his or her
mainframe — andstill maintain accessto all that corporate data!
The evolution of tools for software development has resulted in a number of
extremely useful tools and powerful paradigms for organisation (OO),
distribution (GQL and Client/Server) and presentation (GUT). APL retains most
of its competitive edge with respect to general-purpose manipulation and
analysis, but this advantageis oflittle value if we cannotdealeffectively with the
other aspects of application development and delivery.
The APL vendors have come a long way in providing the mechanisms that we
need to attach ourselvesto standard tools available under workstation operating
systems. Support for Dynamic Link Libraries (DLL), Dynamic Data Exchange
(DDE) and the Clipboard have made it possible for us to plug straight into
thousandsof tools and applications written by people who had never heard of
APL.
We need to extend this capability across the network using Client/Server
techniques. The immediate requirementis to enable APL as a client, so that we
can makeuseofall the servers that are available to users and developers using
other tools than APL. But we should not forget that the unique capabilities of
APLalso make APL interesting as a Server — especially if we can just make APL
applications available in the same way as any other service such as a database,
ticket sales, or mail server — without anyone having to know that we used APL
to writeit!

Client/Server Models
Weall know what Client/Server means, so rather than bore you with repetitions,
let us take a look at how Client/Server products are marketed to the non-APL
community (the so-called Information Technology Marketplace). The Client/Server
product vendor will tell you that his or her product supports # distinct
Client/Server models.
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This means that the physical split between client and server can be inserted in n
different locations in the simplified application model below:

End User

UserInterface

Functionality

Data Access

The split can be inserted between two layers or in the middleof a layer. Fourof
the most common modelsare described in a little more detail below:
Distributed Presentation
The X-Windowssystem has becomerelatively popular in the Unix environment.
With X-Windows, the split is inside the user interface layer. Some presentation
code is embedded in the application on the host (X-Windowsterminology calls
this end the Client, just to confuse you), and the rest is in the X-WindowsServer
which runsatthe user’s end and provides presentation services to the application.
Although this mechanism can be used to offload an important part of the
presentation from the host CPU, a good deal remains, and the network load is
rather heavy. The main advantage is that administration and codingisstill as
simple as it was on the mainframe, since the entire applicationis still running on
a single machine.
Remote Database
With the currentstate of the art, Client/Server tends to mean the use of a remote
SQL database. The split is between thefunctionality and data access layers. Despite
the fact that this is the most common form of Client/Server computing, and that
it is still rapidly growing,it is not the final solution. The problem is that SQLis
an awful language for describing transactions. As the name implies, it was not
designed for that. It is a query language. Performing all but the most trivial
updates using SQL over the networkis painful, inefficient and will always be a
fragile mechanism.
Remote Transaction
The split is inserted in the functionality layer. Client and Server communicate
using transactions that correspond to logical events in the application. The
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conversation might consist of messages like “Debit the amount X from account
Y", or “Give methelatest forecast for currency X”. In thefirst example, the steps
required to implementthetransaction mightbe:

1. Check whether accountY exist
2. Check creditlimit
3. Register transaction
4. Update balance

Using Remote Database, each step is likely to require at least one network
transaction. With Remote Transaction, all the logic is embedded in a portion of the
application running on the server, which is muchcloser to the database in terms
of turnaround time, bandwidth, and reliability. This is potentially the most
complex solution in terms of coding, but with good modular coding techniques
(and that includesobject orientation), it is the most flexible solution.

Distributed Database
Some database systems are able to distribute the data itself, so that different
parts of it reside on different computers. The management of a relational
database that is split in this manner is complex. No matter how sophisticated
your mechanism for ensuring the data integrity (often referred to as Two Phase
Commit mechanisms) is, you will have to deal with worst-case scenarios such as
restoring a distributed database from backupsof different machines. To be safe,
you will have to write codethatis tolerant of small failures of integrity.
Next Year’s Model
Thestate of Client/Server is evolving in a direction where it is becoming easier
to implement Remote Transaction systems. Thefirst step in this direction is the
implementation of added functionality in many commercially available SQL
servers. You can now use stored procedures, or triggers, which means that the
server has a simple procedural language which makesit possible to perform
complex updates in a single call. Unfortunately there has been no
standardisation of these new features, so applications that use them are not
portable betweendifferent SQL databases.
The architecture of the future may be something like CORBA — the Common
Object Request Broker Architecture, which enables dedicated servers to reside on an
intelligent network, and allows applications to issue high-level calls on the
network without knowing where in the network any particular service resides. A
lot of work needs to be done to makethis practical; for example, vendors must
agree on a cross-networksecurity system which makesit possible for you to log
into the network once, and then usefacilities under multiple host operating
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systems using the privileges assigned to you by a commonsecurity system —
but thereis little doubt that these systems will become commonplace during the
next 5 to 10 years.

Whatis Available Now?
Let us assume that your goal is to develop applications that make use of the
cheap memory and processing power available on workstations, to provide your
users with a nice, easy-to-use graphical user interface,which can be integrated
seamlessly with other applications on the desktop. You should buy a workstation
tunning Macintosh System 7, Unix, OS/2, or Microsoft Windows,and oneofthe
excellent new APL interpreters which provide access to all local services and
applications available in the selected environment.
Access to Remote Databases
The remote service you are most likely to need is an SQL database. This access
will be available to youin atleast four different ways:

1. A Proprietary AP] Extender from database vendor
2. An API Converter, such as the Q+ELibrary
3. ODBC: Open Database Connectivity (or ODAPI)
4. A Generic Middleware productsuch as SequeLink

Application Programme Interfaces for SQL databases tend to have almost
identical functionality. Typical calls are:

LOGON... .You must LOGONtothe service
OPEN ..... Open a database cursor
PREPARE . , Prepare a particular SQL statement for execution
DESCRIBE . , Return column namesanddatatypesofresult set
BIND ......‘Transfer values for variable parts of the statement
EXECUTE .. Doit
FETCH .... Fetch results
COMMIT. . .Maketheeffect of a sequence of executes permanent
ROLLBACK. Discard changes (opposite of COMMIT)
CLOSE .... Free resources allocated to a cursor
LOGOFF.. . Disconnect from the server

Howdothe four delivery mechanismsdiffer?
1. Proprietary AP] Extenders

All databases make their API available in the host environment. AP127 for
APL2 or SHARP APL,andthe Oracle Interface for Dyalog APL under AIXare
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examples of products which hook APLinterpreters up to database managers
running on the same machine as APL itself.
Almostall database vendors provide an extension of the database API, which
is available to programmers on workstations. Examples are SQL/NET from
Oracle, INFORMIX-NETfrom Informix, and the DOS/Windows Application
Enabler for OS/2 Database Manager. These APIextenders simply make the
same API whichis available to programmers onthe hostavailable on a remote
system.

The problem with these proprietary extenders is that they are all different,
despite the fact that the functionality they provide is almost identical. Each
API will usecalls with slightly different parameters.If you use oneof these
tools, you mustrewrite your applicationif you needto use anotherdatabase.
The database vendors often provide modules which makethe APIeasily
accessible from within selected developmenttools; either their own, or tools
from vendors with whom they havestrategic partnerships. As long as you
stick to these, and your network providesthe (oftenlimited) list of protocols
which the API Extender supports, you are OK.
API Converters
The “API confusion” caused by proprietary API extenders has been the
driving force behind the developmentof products such as the Q+E Library.
The Q+E productprovides a single API, which bolts on to a large variety of
proprietary API extenders. Q+E converts your calls and yourdata to the
formats required by each proprietary APL The DB+ product from TMT-Team
is an interface from APL to Q+E, whichin turn providesaccess to all database
servers supported by Q+E.
Notethat youstill haveto have a proprietary API Extender presentin order to
use these converters. Simultaneous access to multiple services may be
complicated, since all required API extenders must be loaded simultaneously;
they may havedifferent requirements with respectto network protocols, etc.

. ODBC
Instead of writing more API Converters, Microsoft provided a specification for
acommonAPIcalled Open Database Connectivity (ODBC),in the hope that
database and middleware vendors would write compliant ODBC drivers, and
that developmenttool vendorswill deliver tools which can use these drivers.
Microsoft has declaredthatit will provide ODBC drivers forits own database
managers and that developmenttools such as Visual Basic and Microsoft
‘Access will be able to use ODBC.Theonly piece of code provided directly by
Microsoft is the ODBC Driver Manager, a switching station which loads
ODBCdrivers when applications request connections to them, and passes
ODBCcalls to the drivers after performing a small amountofvalidation.
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It is importantto note that Microsoft and Borland primarily see tools likeAccess and Paradox(respectively) as developmenttools rather than databaseservers. Supportfor access to remote databases using ODBC or ODAPI —Borland and [BM’s alternative standard API(the best thing about standardsisthat there are so many of them!) was providedat an early stage, but therewere no ODBC or ODAPIinterfaces giving access to data stored in Access andParadox until recently.
The database vendors are scrambling to provide ODBC-compliant versions oftheir proprietary API extenders, and ODBCisrapidly reachingcritical mass.This will eventually do away with the need for products like the Q+EDatabase Library, and Pioneer Software, the company behindthis product,ismoving onto the business of providing ODBC drivers on behalfof thedatabase vendors. Providinga fully functional ODBC driveris no simple task,since the full ODBCspecification is far richer than most database APIs.In fact,very few drivers supportthefull API, and oneof the mostirritating aspects ofusing ODBCis that you need to inquire aboutthe level of functionalityprovided by a particular driver, and possibly adoptalternative strategiesdepending on the answeryou get back. Theresultis that quite a bit of APIConfusion remains, and oneof the points madeby recent Q+E advertisingmaterialis that they provide a “consistent set of ODBC drivers”(!2).
Examples of additional features of ODBC notusually foundin other APis arecalls to translate SQL statements between ODBC SQLand the native SQLsupported by the server; scroll backwards; do cellwise or columnwise fetches;or evenretrieve columnsthat were notspecified in earlier fetches. Many ofthese ODBCcalls make sense when dealing with a local database such asAccess or dBase, butare very hard to implementefficiently for a remotedatabase.
The ODBC Support provided by tools suchas Visual Basic or Excel tends to beata muchhigherlevel than the ODBC AP!itself. For example, Visual Basicprovides the concept of a Dynaset, whichis created by naming a Table orView, The Visual Basic ODBC interface copies dataintolocal storage, and youcan makeit easy for the user to browse or modify the data with a minimum ofprogramming efforl. However,it is often hard to control the resources used toimplementthis functionality, and solutions which run extremely fast whentested using a dBase driver with almost unlimited bandwidth may havetotally unacceptable performance whenusedacross the network.It isimportantto note that this behaviouris not a function of ODBC itself, butratherof the high-level accessto it thatis built into some developmenttools.
Using proprietary ODBCdrivers, or ODBC converters that bol on toatraditional API Extender, you still have the same problems with respecttocompatibility of the underlying (network) products. Drivers from differentvendors will not always peacefully inhabit a Windowssystem side by side. Tosolve this problem, you need a generic middleware solution.
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4, Generic Middleware
Generic middleware products solve the compatibility problem by providing
their owntransport layer. You do not buy any communications software from
your database vendor — the middleware server componentconnects straight
to the database API on yourhost, performs API conversion at the host end,
and uses whatever network you haveavailable to transfer data to the
middleware client componentrunning on a workstation. This meansthat you
only havea single product running on your workstation, evenif you are using
several networks to connectto a numberof database systemson variety of
hostplatforms.
The middleware vendors are also capable of providing an ODBC driver under
Windows. A single ODBCdriver can thus provide access to multiple services
without risk of conflicts. The fact that the middleware productis in control of
both ends of the network conversation meansthatit can optimisethe useof
the network to provide better performancethana lot of proprietary ODBC
drivers, which are often bolted on to API Extenders which were not designed
with ODBCin mind.As an additional benefit, you get a completely consistent
ODBC implementationacrossall supported databases.
The networked versions of AP127 available from IBM andSoliton have a
“generic” middlewarearchitecture, but these vendors provide access to a
small numberofclients, network protocols, host operating systems, and
database managers. A productlike SequeLink supports just aboutall
databases running under OS/2, Unix, VMS, AS/400, VM, and MVS, over
NetBIOS, SPX/IPX, more than 20 “flavours” of TCP/IP, AppleTalk, SNA and
DecNET, from Macintoshes, Windows, OS/2, Unix and VMS clients.
The SQAPLClient product fromInsight Systemsis an interface to SequeLink.
Because identical SequeLink APIs are available on so many platforms, SQAPL
can provideaccessto all services accessible through SequeLink from
APL*PLUSII under Windowsand Unix, APL2 under OS/? and Unix, and
Dyalog APL under Windows, OS/2 and Unix — providing exactly the same
APLin all environments.

Access to Non-SQL Services
At the moment, SQL and Client/Server are moreor less synonymous — but I do
not believe that this will continue to be true. SQL is a query language, and will
continue to be used for that purpose — but SQLis not a particularly elegant or
effective language for expressing updates or transactions. We need other
mechanismsto initiate transactions, or to make Remote Procedure Calls (RPCs).
Vendors of Unix systems often provide RPC kits, which make it possible to
compile an application consisting of a client and a server part. It is very hard to
provide flexible systems in this manner, because the two parts are so closely
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interlinked. Changes require recompilation and testing of both ends of the
application. If communication problemscause the partnersto get “out of synch”,
it may be hard to return the system to a knownstate.
Vendors of Transaction Monitors such as TBM’s Customer Information Control
System (CICS) are beginning to provide API extenders in the same wayasthe
SQLdatabase vendors. This makesit possible to code and test transactions on the
host, and use the same transactions from host applications and Client/Server
applications running on workstations.
Advanced communications protocols such as TCP/IP and IBM’s APPC (LU6.2)
also provide mechanisms by which two consenting applications can exchange
data over the network, but this approach still requires a bit too much network
expertise for the comfort of the average APL programmer — and of course the
solutions will be dependent onthe particular network protocol being used.
CORBA
A working group with origins in the Object-Oriented community has defined
CORBA — the Common Object Request Broker Architecture. This architecture will
extend the development environmentsof the future (it is assumedthat these will
be Object-Oriented to some degree), so that they can send messages to objects,
without worrying about whether the objects exist nearby, or somewhere on the
network. CORBA needs to be built into the networks and integrated with
security facilities of all networks and hosts involved, and the required
technologyis still under development in the laboratories. Once we haveit, the
network will more or less disappear from sight, andit will be as easy to extract
data from a server on another planetasit is to open a spreadsheet. Let’s hope we
all havefibre-optic telephone cabling by then!
While we wait for CORBA
Forthe time being, Generic Middleware is as close as we can get. Products such
as SequeLink provide “open” servers, which you can use to encapsulate any
existing host application. By customising an open server, you can call your
favourite C program, CICS or OS/400 (RPG) transactions under MVS and
OS/400 — or even APL! The SQAPLServer product from Insight Systems makes
APL2/6000, APL*PLUSTII/UNX and Dyalog APL/X available as SequeLink
Servers under Unix. You can execute APL function calls from any SequeLink
Client — not just the SQAPL Clients. You can make APL function calls from
Excel under Windows, OS/2 or the Mac — from Omnis 7, WingZ, Visual Basic,
Smalltalk, and so forth — using exactly the same API as you would to make SQL
requests.
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A Glimpseof The Future
Weare beginning to get a glimpse of a future in which the users’ workstation
provides a single entry point to any numberof local, departmental, corporate,
national, or even global services — many of which will be running on dedicated
server machines located somewhere on a widely branched network, but all
seeming to be an integrated partof the users’ desktop.
This future is not far off — and as always, APL is a step ahead. With the SQAPL
Server, APL became one of the first general-purpose languages to have a
dynamic function call mechanism bolted on to a generic middleware product. So
far, the only language available has been SQL, plus a few operating system
commandshells implemented for the VAX and Unix. The APLServeris available
for three of the most popular APLinterpreters available under Unix.
APL will be a First Class Citizen of the new world order. From APL, we can not
only call local and remote services, but we can provide services to local
applications via standard calling mechanisms, from the Clipboard through DDE
to DLLs, and to remote applications via Middleware. When CORBAarrives, you
can be sure that APL will be there to meetit!
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A Note on Probabilities
in the F-Distribution

by Keith Smillie
smillie@cs.ualberta.ca

A recenttutorial paper by Alan Mayerin Vector on the use of APL in analysis-of-
variancecalculations contained a request for methodsofcalculating probabilities
in an F-distribution which were simpler and moresatisfying than the one given
there. The present note gives an algorithm in J which uses the integral adverb I
introduced by Kenneth Iverson in his recent monograph Calculus such that the
expression f 1 x gives the area under the graph corresponding to the verb f
from 0 to eachitem in thelist x.
The problemis to evaluate the integral

a: aiypr(F) =[? = xP (nemx) "Pde0 T(2)P(2)

where mand n are, respectively, the degrees of freedom for the numerator and
denominator mean squares, and F is the ratio of the corresponding mean
squares. In the following list the verb G is the Gammafunction, B the Beta
function, Fmn and Fmnx the components of the density function thefirst of which
depends only on the degrees of freedom,and F the probability density function:

Ge. 1@<:
Bs. (G@C * G@}) % G@+Fmn=. ((Ca-:@£) * (]a-:@])) % (-:@[) B (-:@])
Fmnxs. (] A <:@~:@{.@[) * ({:@0 +{.@[ *]) A (-@~-:@(+/@E))}
Fs. ({.@L Fmn (:@() » Fmnx

For example, for 5 and 15 degrees of freedom the 10%, 5%, 2.5% and 1%points
for the F-distribution are 2.27, 2.90, 3.58 and 4.56, respectively, and the
expression

5 158F I 2.27 2.90 3.58 4.56

has the value
0.8997 0.950015 0.975236 0.990321 .
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The adverb 1 is defined by the following sequence of verbs (and one conjunction)
which is equivalent to approximating the function by four groups of a
polynomial of orderten:

Wa. +: (4.}.@7)"0 1$:@(0:,%.@(4/-@i)%>:@is. £.@>:@+:)
e +/@(-@(<:@(#@])«1.@f)1."0 17(.~>:@([*<:@(#@])))
E (C ew W@ej) f.
ais. '+/@(x.&space « x.8{ * y.@(x.8grid))"a' : 2
grid=, space *i,@#@[
spaces. ] % <:@#@C
T=. (4 EW 5) ai

 

The interested readeris referred to Iverson’s monographfordetails.
Keith Smillie
Department of Computing Science
University of Alberta
Edmonton, Alberta T6G 2H1
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Defined Operator Simulation for
APL*PLUSII/386

by Allan Gay, Cocking & Drury Ltd

Introduction
During a recent migration of mainframe APL2 applications to APL*PLUS11/386,
some defined operators were encountered. Because the target interpreter does
not support defined operators, it was necessary to simulate them. This article
describes how it was done.

Materials
The APL*PLUSII/386 code examples in this article all require Release 4.0 or
higher, running in Evolution Level 2 mode.
Forillustration purposes, we'll be using the monadic defined operator woof,
which produces an ambi-valent derived function. Here are the APL2 statements:

VAg+halF woof}Aw: 4A; aw
1] a Compute sum of a and w, and then F these sums together.
{2]
€3] AWe+/eAv A Sum w.
C4] >+(2"0ONC 'Aa') /MMM a If no a, do the monadic case.
C5] AA+t+/eha a Suma.
Ceq AgthA F AW a F the sums together.
[73 >Z22
[8]
[3] MMM: A MONADIC CASE:
(10) Azt F AW a dust F the sum of w.
C14]
C12] 222:

v

This defined operator has been invented for the purposes of this article. The
name is chosen to commemorate a recent canine contretemps [FIDO 1993]. The
pooch wasprobably a Smalltalk aficionado.
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Concept
A defined function takes arrays as inputs and may produce anarrayasits result.
A defined operator takes functions as inputs and producesa derived function as
its result. The derived function then processesthe input arrays supplied.
Like functions, operators may be monadic or dyadic, Unlike functions, they
cannotbe niladic or ambi-valent.

Simulation
In APL*PLUS11/386,it is necessary to replace each defined operator by a defined
function. This frontend functionfirst creates the derived function and then runs
it. Each input function becomesa variable containing a function id.
Each functionid is a characterscalar or vector. It might for example be ‘+’ or that
old favourite ‘FOO’. What's more,if defined operator sequencesare being used,it
mightbe the id of another derived function.
Whenthe defined operator is monadic, there is one id; whenit is dyadic, there
are two.
The frontend inserts the function ids into a copy of a template variable and fixes
the result as a derived function. The frontend then runs the derived function
with the input variable or variables supplied. The template variable is easily
produced by manually editing a copy of the APL2 defined operator's source
statements.
Given somestandardisation, a utility function can handle template customisation
and the production of the derived function. The frontend marshalls the relevant
inputsfor this deriver. In the simulation, the deriver is named derive_fn.

Coding Invocations
To use a given simulated defined operator, we code an invocationofits frontend
function wherever that operator was used. The frontend will take between two
and four inputs, depending on whether or not the operator is dyadic and
whetheror not the derived function is dyadic.
When more than twoinputs are present, we batch them upinto nested vectors.
Hereare the defined operator prototypes andtheir simulated equivalents.
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In APL2: Simulation:
(LO MOP) R 'LO' MOP R

EL (£0 MOP) R (Z 'LO') MOP R
(ZO DOP RO) R 'BO' DOP {'RO' R)}

LE (LO DOP RO) R (ZL 'LO') DOP ('RO' R)
ie (LO MOP) R ae ‘LO’ MOP R
2+ L (LO MOP) R Z+ (LZ 'LO') MOP R
Ze {LO DOP RO} R Ze 'LO' DOP ('RO' R)
Z+ L (LO DOP RO) R Z+ (L 'L0')} DOP ('RGt R)

EO and RO are input functions to APL2 defined operators MOP (monadic} and
DOP (dyadic). In the simulation, these inputs become function ids ‘LO’ and ‘Ro’
respectively, and the defined operators become identically-named dyadic
frontend functions. I and R are the input variables to the derived function. 2 is
the result of the derived function appliedto its inputs.
With this approach, recoding defined operator invocations becomes a routine
affair of moving parentheses around and adding quote symbols.

A Sample Invocation
Let’s pause at this point to see how the defined operator woof fits into this
scheme.It’s a monadic operator whichyields an ambi-valent derived function. In
APL2,its headeris therefore in the form

Z2+L (LO MOP) R

and lookslike this:
Az+ha(F woofjAw; AA; AW

When wesimulate it in APL*PLUSI1/386, the frontend function’s header looks
like this:

Azeha woot Aw;AA;Af;derived_fn

In APL2, we might code an invocation of woof such as
4 5 6 woof 3 2

3

In APL*PLUSII/386, we would code
((4 5 6) 't') woof 3 2
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The Frontend Function
In the frontend, we carefully validate the inputs, we get the deriver to produce
the derived function, and then werunit. We arrange to have the frontendtell the
deriver what name we want the derived function to bear, and then we can
localise that nameso that the whole thing looks seamless.
Of course, if the application uses the defined operator many times, the
concomitant repetition of the derivation process may be an overheadtoo greatto
be borne. If so, we might delocalise the derived function, run the deriver once to
create it as a permanentresource, alter the relevant defined operator invocations
to invoke the derived function instead of the frontend, and save the workspace.
Similarly, if an operator’s template makes multiple references to dependent
defined operators, we might groupall the derivation work at the beginning of
the frontend and have the template use the derived functions explicitly
throughout.
Andfinally, if defined operators are being chained, we will have to delocalise
earlier derived functions so that their ids may be passed as inputs to later
frontends.

The Deriver
The deriver is a dyadic utility function which customises a copy of a named
template variable with supplied data. The deriver is named derive_fn.Its left
argument comprises one or two input function ids, depending on whether the
operator is monadic or dyadic. Its right argument is a two-item vector which
supplies the name ofthe template variable and the name whichis to be allotted
to the derived function.
Hereis a listing of the deriver:

Véa derivefn Aw;AA; Af; A0; AQ
[1] « Simulate defined operator. --~ PRIVATE
(2] 9 Derive fn 220 using template 1>w with fn(s) «.
C3]
C4] a oa is scalar or 2-item vector
C5] aA - each item must be a character scalar or vector naming 2
C6] a primitive, defined, or derived function (eg. + plus tsNOT).
C7] a w is 2-item vector
ts] a wi] is text vector name of the defined operator's OVR.
fel a w{2] is text vector name which the derived function is to bear.
[10]
[11] (Ao af)+aw a Get op-template id & derived-fn id.
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[12] 2'AQ+', cdo a Get OVR of defined operator.
C13} AQLC(AQS'')/1pAQ]+<af o AQeedQg a Insert desired derived-fn id.
[19] adtc' ',(ctaa),t ! aA Space out first input fn id for
C45] SQL(AQ='5'}/1pAQI+AA © AQrEAQ A syntax reasons and insert it.
[16] +{(~(,2)=psa)/DDD a If two fn ids supplied,
[47] sA+c' ',Cesat2]},' ' a space out the second fn id for
[46] s@t(sg='Lt)/ipagl+sA o ageea@ ® syntax reasons and insert it.
£19]
£20] DDD:
[21] AQ+DDEF 4g a Define the template as a function.
C22]
[2a] a (0) APG 26AUG92

v

As this code reveals, the deriver is a simple text substituter which relies on the
presence of pre-arranged cue symbols embedded in the template. The deriver
replaces these symbols with character data taken from its inputs.

The Template
The template is a text vector in the form of a DVR output. Withinit, the three
graphics symbols “ -”, “5” and “ \ are used as insertion cues. Thefirst of the
three symbolsis the cue for the derived-function id. The others are used as cues
for insertions of the input function ids.
Here is the woof defined operator’s template variable, KK_woof. As a
comparison with the listing of woof given at the head of this article will
demonstrate, this template is a manually edited copy of voof’s APL2 source
statements.

¥ Aztha p AW; AArAN
£4] a ---- SIMULATED APL2 DEFINED-OPERATOR: woof
C2] a Compute sum of a and sum of w, and then , these sums together.
taj
ca] AWe4+ {ENLIST aw A Sum w.
[5] >*(270NC 'Aa') (MMM 6 If no a, go do the monadic case.
(6) SA+/ORWLIST ba a Sum a.{71 AzeaA 4 AW aA 4 the sums together.
C8] FZZE
C9J
C10] MMM: # MONADIC CASE:
C11) Aze 4 AW a Just 5 the sum of uw.
[22]
(13) 222:
C14]
[25] a THIS FN WAS GENERATED FROM KK_woof VIA Yderive_in
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Hereis the simulation frontend for the woof defined operator.
¥ Azeba woof 4v;4A;af;derived_fn

ca) a Simulate the “woof" defined operator o-- PUBLIC
C2] a a is one of:
C3) a . a character scalar or vector - function id (eg. + xyz )
cay a + @ 2-item vector comprising
CsI a a[ij a left-argument to the function to be generated
c6] a a2] a character scalar or vector - function id
C71 a w is the data on which to operate,
Cal a + is the result of the derived function,
[93
C10] DERROR (24DNC'sa')/'¥woot MUST BE USED DYADICALLY'
C111
C12) OERROR (i<ppaa)/'¥woof LEFT-ARG MUST BE FN ID OR A 2-ITEM VECTOR‘
C13} +((2>eha)aa/'! '=DPYPE” esa) /MMM a If a is fnid onty, monadic use.
C14]
[15] OQERROR (2#p4a}/'¥woof NON-SIMPLE LEFT-ARG MUST BE A 2-ITEM VECTOR!
[16] (4A bf) +68
[427] GQERROR (1<ppaf)/'Vwoof LEFT-ARG 2ND ITEM MUST BE SCALAR OR VECTOR‘
[16] OERROR (1<=24f)/'¥woof LEFT-ARG 2ND ITEM MUST BE SIMPLE!
[19] QERROR (' '4OPYPE taf)/'¥woof LEFT-ARG 2ND ITEM MUST BE A FN NAME‘
[20]
[21) (cesf) derive_fn 'KK_woof' 'derived_f{n' a Generate Vderived_fn
[22] Az+aA derived_fn Aw a and rcun it dyadically.
[23] +222
C243
(253 MMM:
[26} QERROR (' '*QPYPE taa)/'Vwoof INVOKED WITH INVALID FUNCTION ID'
(27) (ceha) derive_fn 'KK_voof' 'derived_fn' a Generate Yderived_fn
C28) Azederived_fn aw a and run it monadically.
t29]
C30) Z2Zz:
C34)
C32] a (0) APG O4JUNS3

v

In this function, the template variable is KK_woof and the derived function is
named derived_fn. During the preliminary validation of arguments,
messages documenting erroneous invocations of woof are issued; note that
these relate to erroneous invocations of the frontend function, not the original
defined operator. Finally, here is the derived function produced when useof the
woof operator with Divide is simulated.

VY Ageha derived_f{n Aw; AA: 4W
1) a ---- SIMULATED APL2 DEFINED-OPERATOR: + woot
C22 a Compute sum of a and sum of w, and then + these sums together.
C3
C4] AW++/O8NLIST sw e Sum w.
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Cs] >(240KC 'ha') /MMM a If no a, go do the monadic case.
Ce] AAs+/OENLIS? ba a Suma.
[7] AZehA + AW a + the sums together.
Eel +222
co]
C10] MMM: a MONADIC CASE:
C11] aze + AW a Just + the sum of w.
£22]
[13] 222:
€14)
(15) a THIS FN WAS GENERATED FROM KK_voof VIA Vderive_fn

v

Performance
In the migrated applications, defined operators were used widely. Someof theseuses were nested, meaning that they were coded within the statements whichcomprised the body of another defined operator. Moreover, some nestedoperators were used several times within the body of a given defined operator.
These repetitions madeit convenientto have the outermostdefined operator pre-generate some ofits dependents’ derived functions and invoke them directly. By
doing this, duplicate tours through the generation process were eliminated,which helped to reduce overhead.
Even so, some performance bottlenecks werestill attributable to some definedoperator simulations. They were cleared by pre-generating all the relevantderived functions as global functions, saving them in the workspace, andrecastingall the defined operatorcalls to reference the derived functionsinstead.
Where performance wassatisfactory, defined operator simulations wereleft to
continuegenerating their derived functions when required.

Conclusions
The absence of defined operators from the repertoire of the APL*PLUSII/386interpreter is no barrier to the migration of mainframe APL2 applications. Just
write a simple frontend function, recode the defined operator in the form of atemplate, and point the deriverat it. A little editing of the defined operator
invocations is all that is then required.

Reference
[FIDO 1993] When my friend Doreen brought her dog round.
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Inner Products for Range Tests
by Jonathan Barman

At our working group meeting the other day the topic came up of the rather
delightful inner products that one can use to check ranges. It seemed a good idea
to remind everyone what they are and how they maybe derived.
The basic rangetest is to check if a scalar a lies within the range given by a two
element vector b where b[1] is less than b[21. Spelling this out in full gives
(a2b[1]}4(asb(2]). The steps needed to turn this into an inner productare
as follows:

(azb[1])a(asb02])
(ra<b(1] }a(asb[21}
(a<b(1])<(asb(2])
(a<b01])<(a<bC2] +1)
</a<b+ 0 1
a<.<b+ 0 1

az ++ ~a<w
(~a)Aw +> axe
asw «+ a<wtl Only for integers!
scalar extension
definition of inner productD

D
D
D
D

This is the one that everyone uses, becauseit looks so pretty! However, there is a
total of four ways in which the inner product can be derived:

a<.<b+ 0 1 a<.shb- 10 a>.>b- 10 a>.2b+ 0 1
If you wantto check that a is outside the range b then there are four more inner
products, which are:

as.2b+ 0 1 as.>b- 10 az.sb- 10 az.<h+ 01
It is quite unusualto see anyof these. I don’t think I have ever used them, butif I
did I would usethefirst oneasit is the strict negation of a<.<b+ 0 14.
The above inner products only work for a scalar integer against a two element
range.If you havea vectorof integers which you wantto check against a number
of ranges, then you have to use the outer product </ae.<b+(pb)p 0 1.
Checking for overlapping ranges is almost exactly the same, only you have to
reverse one ofthe ranges. Briefly going through the derivation again:

(a[2]25(01])a(af1]s5f2]}
(~af2]<01] )a(alid<b[2]+1)
(a[2]<bC1])<(al13<b(2]+1)
($a)<.<b+ 0 12
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I normally switch this round and use a>.<$b+ 9 1 so 1 dor’t have to use
parentheses. This form is also convenient when a4 is a two column matrix of
ranges and BD is a two elementvector.
As one-can reverse either the left or the right argumentfor sets of ranges there
are 8 possible inner products:

a>.<ob+ 0 1 a>.sob- 10 a<.>>b- 10 a<.2ob+ 0 1
(oa)<.< Bt 0 1 (da)<.s B- 10 (oa)>.> bB- 10 (oa)>.> B+ O12

Theinverses, for checkingthat the ranges do notoverlap are:
az.2¢b+ 0 1 az.>od- 10 as.sob- 10 as.<obt+ 0 1

(¢a)s.2 B+ 01 (ba)s.> B- 10 (a)e.s B- 10 (hale.< Be O 1

Inormally use a>.<$b+ 0 1 and forget aboutthe rest.
It is important to rememberthatall the numbers mustbe integers for these inner
products to work.If you are testing floating point numbers, then the basic tests
have to be used. Also, an inner product is not necessarily faster than the
expandedtest.It all depends on the APLinterpreter that you are using,
{O   
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Now Available!

IBM" APL2' for OS/2
APL2 for OS/2 provides the full APL2 Janguage, APs, and
tools to develop applications that are portable among OS/2,
VM, TSO, AIX/6000 and Sun Solaris. “APL2/2” is available in
two editions:
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languages ® Graphicsfacilities ¢ Cross-session shared
variables @ Output graphics and text to any OS/2-
supported printer e Extensive printed and online
documentation © Application development workspaces
® Workspace sizes up to 250MB ® Presentation Manager
interface
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Includes all of the features of APL2/2 Entry Edition, plus:
e Access to DB2/2 relational databases # Remote session
managers ® Cross-system shared variables, for network
cooperative processing # TCP/IP socket interface
e Interfaces and tools for writing custom APs
© Integrated application performance analysis

Ordering: Outside the U.S., please contact your local IBM
Branch Office. Within the U.S., please call IBM Direct at
4-800-IBM-CALL(1-800-426-2255). Ask for part number
89G1556 (APL2/2 Entry Edition) or part number 89G1697
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...Want more details? © Internet: ap]2@vnet. ibm.com
® CompuServe: go IBMAPL2 ® Fax: (U.S.) 1-408-463-4488
@ Tel: (U.S.) 1-408-463-APL2 (1-408-463-2752)
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Another Use of Not-Equals-Scan
by Anthony Camacho

Donald McIntyre and I wanted to put together a disk of all his J writings. He
regretted that he did not have disk versions of his APL 91 paper Mastering J or
his article for the IBM Systems Journal Language as an Intellectual Tool: from
Hieroglyphics to APL. 1 said ] had a Logitech Scanman color and CorelDraw 4
which has an OCR-tracefacility and I would see what they could do.
I did, and found that the scanner would produce a black and white bitmap
which CorelTrace would read. CorelTrace produces an encapsulated PostScript
file as scanner output. It uses the samefilename as the file loaded and writes a
EPS file that begins thus:.

%IPS-Adobe-2.0 EPSF-1.2#4Creator: CorelTRACE V4.0 in Adobe Illustrator 88(IM) format
K*Title: CorelTRACE Output
yABOundingBox: 0.0 0.0 178.0 617.7
*%TileBox: 0.0 0.0 478.0 617.7
“4CreationDate: Thurs Sept 10 14:01:30 1992

WhenI looked atthe rest of the file 1 was most impressed. ] thoughtthe fact that
it specified the typeface as Helvetica meant that it recognised the font. Later |
discovered that its output is always Helvetica. It doesn’t even distinguish
between roman anditalic or bold. Unfortunately I have no software that will
read a -EPSfile and extract the text from it. CorelDrawitself will import the EPS
file, but it comes in as a group of objects which cannot be edited until they are
ungrouped. Each object is one line of text and I have not yet found any way to
join them into a singlestring.
Adrian Smith suggested to methat, in PostScript, every text character will be in
parentheses. It appears to be true although there are characters which are nottext
in parentheses too. The PostScript specification (PostScript Language Reference
Manual, Addison- Wesley ISBN 0-201-10174-2) says that:

“A string in PostScrirt is delimited by balanced parentheses... (Strings may
include special characters *-&}*% and balanced parentheses () (and so on).) ..
-Within a string the “\’ (backslash) characteris used as an ‘escape’ for various
purposes suchas including unbalanced parentheses, non-printing characters
and the ‘\’ characteritself.”

I thoughtthat I would be able to write some APLto read the .EPS file and write
the ASCII text to anotherfile quite easily. I read thefile into a text vector. | relied
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APL2 for Sun Solaris provides the full APL2 language, APs,
and tools to develop applications that are portable among
Sun Solaris, VM, TSO, AIX/6000 and OS/2.
APL2 for Sun Solaris features:

Graphical user interface using Motif ¢ Multiple
concurrent APL2 sessions @ WA calls to routines
written in other languages ® Graphicsfacilities
® PostScript support for both text and graphics
® Extensive documentation @ Application development
workspaces ® Workspace sizes up to 1GB ® X-Windows
API ¢ Remote session managers @ Cross-system shared
variables, for network cooperative processing ¢ TCP/IP
socket interface ® Interfaces and tools for writing custom
APs ® Integrated application performance analysis
® National Language Support

Prerequisites: Solaris 2.2 or later and Motif 1.2 (X11R5) or
later.
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on the parentheses being balanced and did a not-equals scan on a boolean that
marked them, to mark all the text within the parentheses. (Gérard would be
proudof me.) It didn’t work because CorelTrace does not mark the unbalanced
parentheses. I suppose it may assume that unbalanced parentheses are probably
the result of scan failure. I wish it had marked every parenthesis within the text
as unbalanced. That would have been within the specification and much easier to
deal with. My reading of the specification is that CorelTrace does not meetit.
“Surely ] can cope with that.”, I thought. 1 then wasted a day trying to find
elegant methods.In particularI felt sure that subtracting a plus-scan of a boolean
marking the closing parentheses from a plus-scan of a boolean marking the
opening parentheses oughtto bethe rightstart.It gives a numeric vector where
the valuesrise as each opening parenthesis is passed and reduce at each closing
parenthesis. The trouble is that unmatched parentheses within the text ensure
that there are non-zero values for characters outside the text strings. I couldn’t
find a good way to reducethe valuesfor the non-text characters reliably to zero.
Instead 1 tried another tack which appears to work. Below is the result. I have
commented it enough for anyoneto follow its working and have not saved time
or space by combining lines which ought to be combined.It starts by collecting
the positionsofall the left and right parentheses separately. It aimsto find each
opening parenthesis, and remove any other opening parenthesis before the next
closing parenthesis. and then to find each closing parenthesis and remove any
preceding closing parenthesis closer than the next opening parenthesistotheleft.
I realise this really ought to be done recursively until there are no unbalanced
parentheses to remove, but | chose instead to putin a test to see if the resultis
balanced and I’ve now scannedquite a few pages and neverhad failure.
Thad to recognise the carriage returns, which CorelTrace always renders as(\r),
and removethe () pairs if any which would cause the not-equals scan to flip and
mark the non-text characters from () to the next (). It is written in APLIWIN and
is more orless instantaneous on my 486 given the thatlargestfile it can process is
one page, or one column.
To my delight CorelTrace recognises mostitalic text almost as well as roman.It
seems to be quite tolerant of noise. I] have scanned dirty newsprint successfully.
Of course there are severe limitations.It fails on a lot of Amstrad word processor
print. It will not recognise subscripts or superscripts — the latter come out as
quotes. It doesn’t recognise APL, however beautifully printed, or the sort of
mathematical symbols Donald McIntyre is liable to use such as square root,
infinity or sigma. But it does quite often read a paragraph without a single
erroneous character.
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IBM°APL2’for the RISC System/6000°
APL2 for the RISC System/6000 provides the full APL2
language, APs, and tools to develop applications that are
portable among AIX/6000, VM, TSO, Sun Solaris, and OS/2.
Now Available in Release 2 of AIX APL2/6000:

New Motif-based session manager @ WA calls to
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relational databases « Remote session managers
® Cross-system shared variables, for network cooperative
processing ® TCP/IP socket interface © Interfaces and
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support for both text and graphics *® Asynchronous APs
for multiprocessing @ National Language and APL2
character support for the vi editor

Prerequisites: AIX 3.2 or later and AlXwindows
Environment/6000 Version 1.2.3 or later.
Ordering: Outside the U.S., please contact your local IBM
Branch Office. Within the U.S., please call IBM Direct at
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(U.S.). Two-month test period—satisfaction guaranteed!
Upgradesto this release are free to registered owners of
APL2/6000 Release 1.
..Want more details? ¢ Internet: ap] 2@vnet.ibm.com
@ CompuServe: go IBMAPL2 @ Fax: (U.S.) 1-408-463-4488
© Tel: (U.S.) 1-408-463-APL2 (1-408-463-2752)

—
IBM, APL2, APL2/E000, AIX, AIX/6000, RISC System/6000, AlXwindows, Operating =System/2, OS/2, DB2, DB2/6000, VM and TSO are trademarksof the International —
Business Machines Corporation SunandSolaris are trademarks of Sun Microsystems, —=
Inc. PostScript Is a trademark of Adobe Systems, Inc. CompuServe |s a trademark of —e
CompuServe, Inc. Prices shownarevalid for all US. customers, as of March 1, 1994, —
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Appendix: the Code
outfile extractasclifrom infile;tv;boo;posl;posr;mat;boomat;posrn;

poslp;adj;posn
C1] 9 Extracts text from Corelfrace .EPS infile and writes it to outfile
£2) tyetoapl Difread infile
ca posle(tv='"(')/tptv a positions of left parens
Ca] posr+(tv=")')/tpty a positions of right parens
[53 mat«posre. [posi # darger of each posr and each posi
Ce] boomat+((pmat)eposijzemat a 1 marks mat positions not to right of posi
{7} posrn+Lémat+boomatxptv A select smallest posr to right of each pos!
cal posi+(nubsieve posrn)/posi a pick leftmost posi for each posrn
[9] mat+posis,Lpesr a smaller of each new posi and each posr
[10] boomat«((pmat)pposr}smat 4» 41 marks mat positions not to left of posr
[ii] posip«ffmat-boomatx2xpty a select largest posi to left of each posr
[12] posr+$(nubsievedposip)/$posr a pick rightmost posr for each poslp
[13] # There ought to be as many posr entries as there are posi and each
Cas} a posr ought to be larger than the corresponding posi, So test!
[15] +({pposl)spposr)/err a df they aren't the same length
[16] +(~a/posi<posr)/err a if every posr is not larger than its posi
[17] adj+-posr=itpos! a adj keeps all but adjacent ()
C18] posr+adj/posr © posl*adj/posi mw remove adjacent pairs
C19} boo+(ptivjyoo A make an empty boolean
(20) beotposr,posi]+i a put 1s in it
[21] boo«*\boo a x\ a switch on bits between ( and ) (guaranteed in pairs}
(22) ‘There are ',(+4+/boo),' characters between parentheses,’
(23) posn+boo/iphoo # note start of each string in posn
[24] ‘There are ',(¥oposn),' strings of letters to extract.!
(28) posn+(('\'=tvlposatit])a'rt=styCposnt+2))/posn
C26] a set tv to CR LF where group begins ‘\r'
(27] tvEposn+1]«CR o tv[posn+2]+LF
£28) ‘Phere are ''\rc'' pairs at positions ',+posn
E29] tv«{booad, Atboo)/ty a select the characters required
C30] (Oteascii tv) DAfwrite outfile
(31) +0
(32] err:'It went wrong! pposl= ',(voposi),' and pposr= ',{(+pposr)
[C33] 'posi:',(vposl) o 'posr:',(¥posr)
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Vectype: Preparing APL Codefor
Publication (Vector and APL94)

by Adrian Smith (Production Manager)
Vector has the interesting technical problem that it must cope with APL code
arrivingin all sorts of different character sets. For a long time, I could work with
the APL*PLUS/PC DAV as a defacto standard,butall that has changed now, and
code arrives in Word and Write documents having been pasted over from
Dyalog/W, ISIWIN, and (shortly) APL*PLUS II]. Commonality of DAV is not
relevant any more, because everyone mapstheir characters to their TrueType
fonts in a unique way. What Vector needs is some wayof:

a) encouraging as many people aspossible to submitarticles in my favourite
VectorAPL TrueType font (so | don’t need to do anything).

b) coping easily with submissionsin the native font of the APL of your choice.
This looks to me (unfortunately) to be the mostlikely scenario.

It seems to methatif Vector can solve this problem, the solutionis likely to be of
general value to the APL community.In particular, what we canoffer is an APL
font that includes all the APL symbols known to man, and a unified keyboard
layout that you can type them with!

The Current State of the Art
The screen-snap on the facing page shows VECTYPE in action, and illustrates
most of what it does. Basically, it is a runtimed Dyalog APL workspace (no
royalties necessary) which makes a simple ‘ontop’ windowso that you can run
Word full-screen andstill see your APL typebox. When you ‘minimize’it,it rolls
up toits titlebar, which is easy to park over the Word titlebar, and much more
convenient than an ‘ontop’ icon!
You can simply type APL text into the box (the key mappingsare as standard as
I could make them, given that this covers all known APLs) or you can execute
simple expressions (the workspace includes some common utilities like
DISPLAY) and havethe results shown below. Normal cut-and-paste works as
you would expect, to any Windowsapplication, or you can use the <Copy>
button to put the contents of the whole Vectype windowinto the clipboard.
When you pastethis (e.g. into Write), you will need to select it and and set the
VectorAPL font by hand.
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Vectype will import APL code from DOStext files in any of the common GAYVs
(many thanks to David Appleton for checking out the APL2), and will read
ISLAPL, Dyalog APL and APL*PLUSIII from the Clipboard. This enables me to
grab code from a Winword documentin (say) ISIAPL format into the Vectype
Window, and promptly stuff it back in the VectorAPL font! I feel I shall want
somethinglike this to move codeeasily from Dyalog/W to PLUSIII and back!
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  If you use Winword, you can take advantageof the <Stuff> button! This sets up
a DDE channel and sendstheentire contents of the Vectype windowdirectly to
Word, whereit is inserted at the cursor.If there is only a single line in Vectype,it
simply selects it and sets the VectorAPL font for you; if there are severallines,
these are entered as a separate paragraph, with ‘newline’ characters at the end of
eachline. Again, the VectorAPL font is set automatically.
If you can makeuseof this, it certainly helps me to get Vector together in less
time with less hassle! Send mea blank 1.44Mb disk with return postage, or mail
me on Compuserve 100331,644 and I will reply with a copy of Vectype and a
runtime Dyalog interpreter readyto install. Then, give it away to your friends!
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Index to Advertisers
Dyadic Systems Ltd 2
IBM 135, 137, 139
Manugistics 6
MicroAPL 56
Vector Back Numbers 134

All queries regarding advertising in VECTOR should be made to Gill Smith, at
0439-788385.

 

Submitting Material to Vector
The Vector working group meets towardsthe end of the month in which Vector
appears; we review material for issue n+1 and discuss themes for issues n+2
onwards. Please send the text of submitted articles (with diskette as appropriate)
to the Editor:

Anthony Camacho,
11 Auburn Road, Redland,
BRISTOL, BS6 6LS
Tel: 0272-730036
Email:

Authors wishing to use Windows Write should contact Vector Production for a
copyof the Vector APL TrueType font and Vector APL typebox.
Camera-ready artwork (e.g. advertisements) and diskettes of ‘standard’ material
(e.g. sustaining members’ news) should be sent to Vector Production, Brook
House, Gilling East, YORK.

Tel: 0439-788385 (any time)
Compuserve: 100331,644.
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BAA: Membership Application / Renewal
Membership ofthe British APL Association is open to anyoneinterested in APL.
The membership year runs from 1st May to 30th April. The British APL
Association is a special interest group of the British Computer Society, Reg.
Charity No. 292,786
Name:
Address:
Postor zip code:
Country:
Telephone Number:

 

Membership category (pleasetick box): 0.20... 6.6.0 005

 

UKprivate membership . 00.00.20... 0 0c eee eee £12 a
Overseas private membership .............005 .. £14 Q
Airmail supplement (not needed for Europe) .......... £4 Q
UK Corporate membership .... 0.02. 0026 000020 £100 Q
Corporate membership overseas ..........2.---0-5£135 Q
Sustaining membership ...........-2-.00000 000: £430 Q
Non-voting UK member(student/OAP/unemployed only) £6 Q
PAYMENT in Sterling only
Payment should be enclosed with membership applicationsin the form of a UK
Sterling cheque to “The British APL Association”, or you may quote your
Mastercard or Visa number.
Jauthorise you to debit my Visa/Mastercard account

 

   

Number: Expiry date:___|__
for the membership category indicated above,

Data Protection Act:
“ye + . Theinformation suppliedmay be4 annually, at the prevailing rate, until further notice stored on computorandprocessed

oneyear’s subscription only In accordance with the registration
of tha British ComputerSociety,

(pleasetick the required option above)
Signature: Send the completed form to:

British APL Association, c/o Rowena Small, 8 Cardigan Road, LONDON,E3 5HU
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TheBritish APL Association

‘The British APL Association is a Specialist Group ofthe British Computer Society. It is administered by a Committeeofofficers who are elected by a postal ballot of Association members priorto the Annual General Meeting. Workinggroups are also established in areas such as activity planning and journal production. Offers of assistance andinvolvementwith any Association matters are welcomedand should be addressed in the first instance to the Secretary,

  

1993/94 Committee
Chairman: David Eastwood MictoAPL Ltd.,

071-922 8866 South Bank Technopark,microap|@applelink.apple.com 90 London Road, LONDONSEI 6LN
Secretary: Duncan Pearson 143 Hull Road,

0904-6035 10 YORK YO13JX
100265,1564 @compuserve.com

‘Treasurer: Nicholas Small 8 Cardigan Road,
081-980 7870 LONDON £3 5HU

Journal Editor: Anthony Camacho 11 Auburn Road, Redland,
0272-730036 BRISTOL,
acamacho @cix.compulink.co-uk BS6 6LS

Activities: Vacant Post

Education: Dr Alan Mayer European Business Management School,
0792-205678x4274 Swansea University,
a.d.mayer@swansea.ac.uk Singleton Park, SWANSEA SA2 8PP

Technical: Jonathan Barman Hill Top House,
0488-648575 East Garston,
100116.1030 @compuserve.com NEWBURY,Berks RG16 7HD

Projects: George MacLeod Greymantle Associates Ltd., Bartram House,
0442-878065 Ravens Lane, BERKHAMSTED,Herts HP4 2DY

Publicity: Misha Jovanovic 99 Oxford Road,
0753-853141 WINDSOR, Berks SLA SDX

Recruitment: MarkHarris Kestrel Consulting, Business & Technology Centre,
0438-310155 Bessemer Drive, STEVENAGE,
kestrel @ap].demon.co.uk Herts SG12DX

Administration: Rowena Small 8 Cardigan Road,
081-980 7870 LONDON E3 5HU

Journal Working Group
Editor: Anthony Camacho 0272-730036

Adrian & Gill Smith Brook House,Gilling East, YORK (0439-788385)
Advertising: Gill Smith Brook House, Gilling East, YORK (0439-788385)Support Team: Jonathan & Bridget Barman (0488-648575), Ray Cannon (0252-874697),

Richard Weber (0302-539761), Sylvia Camacho, Duncan Pearson, John Searle, David Ziemann (071-267 8032), Jon Sandles.
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