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Monthly APL+Win Training
from Uniware On Line !

Available WorldWide

If you are an APL user running Windows,
If want to exploit it to the utmost,
If you want to learn in depth Windows programming,
If you want 1o get a large library of reusable APL+Win software,
If you want to be able to use the 32-bit Windows API,
If you want to see a complete Windows application developed,
If you want to leamn about DDE, VBX, OCX, Active/X, OLE, ODRC, ...,
If you want to interface APL+Win and Delphi, Excel, ...,
If you want to learn how to print easily from APL+Win,
If you want to learn about Relational Database Progratrning in APL,
If you want to have fun with Virtual Reality and with the Web in APL+Win,

Do not hesitate one more minute!
Subseribe to our
Monthly APL+Win Training Program

TFry it free from our site:
http://www.uniware.fr/uk

and print all the details and Subscription Form about this program!

If you subscribe, you will be able to download every month:

» a 50 pages (or more) WinWord APL+Win training document
¢ an APL+Win workspace full of reusable code
¢ often, additional utilities and tools

Subscription available directly from Mr. Eric Lescasse at Uniware
Fax you Subscription Form to Mr. Eric Lescasse - Uniware - fax: 33,1.40.90.04.11
(or for USA users to our local US distributor: Mr. Eric Baelen - APL2000 - fax: (609) 734 9644)

APL+Win is a TradeMark of APL2000, Inc.  "Monthly APL+Win Training" 15 Copyrighted by Mr. Eric Lescasse
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Editorial

by Duncan Pearson

As promised in the last issue of Vector we have from the irrepressible Adrian
Smith a report of the APL2000 user conference in Orlando together with news of
the recent meeting of the Danish APL group kindly reported by Gitte
Christensen and Stefano Lanzavecchia. Furthermore, by the time you read this
we will have had the first BAA Internet meeting, a meeting not just abouf but also
on the Internet. Again a full report will be included in the next issue, and if it is
successful no doubt more will follow along the same lines.

On the technical front we have from Eric Lescasse a good introduction to the use
of VBX and OCX centrols from APL+Win. The particular example is a grid
control and perhaps will go some way to easing the frustration felt by many
APL+Win users who acutely feel the lack of a grid control built into the
interpreter. Also T am pleased that at last someone has answered the plea for
discussion among APL developers of the ways in which namespaces might be
implemented, enhanced or used. We have an article from Douglas Bohrer which
explores some of the possibilities offered by DyalogAFPL and offers some ways in
which he believes that it might be improved. I hope that this promotes some
discussion. I know that there are some who having moved to using namespaces
feel] that they could not move back. Others, after initial interest, find that they do
not offer what they had hoped and so go back to tried and tested methods of
workspace organisation such as function files. We would like to hear from you.

In J we have the third of Chris Burke’s excellent articles on | for the APL
programmer. [ have found them most instructive, It is good at last to see the
differences hightighted and perhaps surprising to see where the similarities lie.
This was clear to attendees of Chris’s tutorial at Lancaster, some of whom were
surprised at the length of time that Chris spent in APL. Itis also the subject of an
article by Norman Thomson on the way the use of operators in ] has influenced the
way he writes APL.

We also have a remarkable coincidence, with an article from David Alis on a way
of tracing the execution of long strings of ] arriving a few days before a
submission from Roger Hui describing a new foreign conjunction that will
provide exactly those facilities. We have still included the article from David Alis
as the approach is of interest and because it demonstrates some subtle points
about the rank of functions. Roger assures me that the new version will be
available from mid-January.
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* high quality graphs with minimal programming
» totally customisable for those complex one-offs

Available for Dyalog APL/W and APL+Win

Price £250 ($400) includes on-line help, printed
User’s Manual, and one year’s telephone support.

Causeway Graphical Systems Ltd. Tel: +44(0) 1653 696760
The Maltings, Castlegate Fax: +44(0) 1653 697719
MALTON, North Yorkshire Video: +44(0)1653 693006

YO17 0DP causeway @ compuserve.com




VECTOR Vol.13 No.3

Quick Reference Diary 1997

Date Venue Event

June 23-24 University of J User Conference
Toronte

October 22-24 Qrlando, APL2000 User Conterence
Florida

Dates for Future Issues of VECTOR

Vol13 Vol.14 Vol.14

No.4 No.l No.2
Copy date 8th March 6th June 5th September
Ad booking 15th March 13th June 12th September
Ad Copy 22nd March 20th June 19th September
Distribution April 87 July 87 October 97

Vector Back Numbers

Back numbers of Vector are available from:

British APL Association,
c/o Gill Smith,

Brook House, Gilling East,
YORK YO6 4]]

Price in UK: £10 per complete volume (4 issues);
£12 (overseas); £16 (airmail) including postage.




In case you thought we were
having too much fun...

...we have been pretty busy with J 3.03!

The new Socket Driver in ] Release 3.03 provides support for using sockets
under Win 95/NT and UNIX, so you can now use J to access the Internet, or
connect to any machine running TCP/IP.

Printing facilities have been completely revamped - allowing you to mix text
and graphics with fine control over spacing and justification. This ad was
produced entirely from a J program!

We improved the user interface in a number of ways - context sensitive help
Jjumps to the current Dictionary entry; a customizable observe facility lists the
steps taken by the interpreter as it runs your code. We simplified explicit
definitions, and extended J error messages,

We've added a tutorial facility, expanded the on-line helps, and included the J
Primer - the beginner's book for the rest of us.

We changed the packaging, so that all editions now include the full ] system,

and made all Windows and Mac systems available on-line from our Web
page.

Distributed by:

Strand Software Inc.

19235 Covington Court

Shorewood, Minnesota

USA 55331

Tel (612) 470-7345

Fax (612) 470-9202

www.jsoftware.com

Evaluation copies of J for
Windows and for the Mac are
available from our Web page.
Also look for J Runtime
systems, texts of the system
manuals, including the new J
Primer and .J Phrases, papers,
tutorials and demo scripts.
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CORRESPONDENCE

, -
«ecoeure»
From: Gérard Langlet 12 November 1996

Among the at-least 35 pages devoted to APL9 at Lancaster in the last issue of
Vector (Vol13, No.2, Oct. 1996), I find no mention of Dr. Michael Zaus’
conference about Parity Logic, although Mike was invited jointly by BAPL and
APL Clul, Germany. I do not even speak of my own conferences about the Least-
Action Principle and Chaos Theory Revisited. Are we included within the «etc.» p.77
of R. Procter’s paper mentioning — almost with disgust — the academic side of
the APL/] community? In contradiction with what is written in the same page
77, presentations of submitted papers were not “generally poorly attended” (at
least Mike’s and mine). T also remember that at APL94 in Antwerp, I had to
double my workshop about Binary Logic (was APL96 as quoted p.82 — the “best
conference in terms of excellent presentations and informative workshop and
tutorial content...”? As an affidatus of APL conferences since Pisa in 1975 except
Sydney and San Antonio, I really doubt it).

Was this attitude deliberate and partial, or simply the cansequence of a lack of
culture or a lack of interest — which corresponds to the same thing? The only
word that fits what T feel is «écceuré» in French (the English equivalents that are
given e.g. in the Harrap's for the translation are indeed inadequate).

Will APL at last become a research tool in Computer Science (a genuine wish,
expressed by Ken Iverson a long time ago) and even in physics, or appear as a
Duck tool (I have nothing against Dyalog especially, working in fact with many
implementations, including J.

Dr. Gérard A. Langlet
SCM/LIT, CEA-Saclay
F-91191-Gif sur Yvette,
France

[As Vector goes to press, we hear the sad news that Gérard died on 22nd December. Dick
Holt posted the following to comp.lang.apl on Christmas Eve: “The APL community
deeply mourns the death of Gérard Langlet. His witty, learned, and creative work will
long be treasured by his colleagues. Speaking personally, I'll remember, and miss, kim for
the rest of my life.” |
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Antecedent Precipitation Index (again)

From: Roger Stokes 10 December 1996

In his recent letter (Vector Vol.13 No.2, “While in J ...”) Nick Cox asks whether a
quicker concise version can be produced of his J verb “apiz”, which is
reproduced here:

api2z =. 2 : 0
NB. antecedent precipitation index NJC 15 April 1996
NB, k api p

+HM1 (%, &A@ 1, @ - @ #) N\ Y.
)

0.5 api2 1 2 3 4
12,5 4.25 6,125

It can be seen that, given a vector p and a scalar k, then (k api2 p) computes the
vector a from the relationship {which 1 restate as):

a[0] =pl0]
ali+l] = p[i+1] + k = a[i]

Nick Cox notes that apiz is slower and needs more space than his longer
version:

apit =. 3: 0

NB. antecedent precipitation index NJC 15 April 1996
NB. k apil p

k =, x.

P =Y.

apl =. 0

i = 0

apl =. api , (i { p) + k » {: api

The longer version apii implements the recurrence relation directly, while the
shorter apiz implements the derived relation:
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ag = po
ai = pl + k*po
az = p2 + R*pl + (ka2)}*p0 etc

that is, each item of a is a polynomial in k. The two versions give the same
results:

0.5 api1 1 2 3 4
1 2.5 4.25 6,125

Performance of the two versions was compared, at 3 different lengths for the
vector argument p (with p=. 1. 1¢, p=.1.100 and p=. i. 1000). Times in seconds
on my machine, at the 3 argument-lengths, are:

10 100 1000C

apii ¢.05 D.43 4,35
apiz 0.02 0.53 -

apiz gives “out of memory” at argument length 1000, and is slower at argument
length 100. The first improvement which might be made is to do the summing as
soon as possible, rather than leaving it to the end. This means that we can avoid
building an n by n matrix as an intermediate result. The verb I differs from apiz
only by absorbing the +/ into the verb which is given to the \ operator:

P

/8 (% x. &A@ i, B -6 )\ Y.
Z 3.
1

I =
0,58

(+
.51 1 3
1 2.5 4,25 6,125

2

The timings for the three versions are:

10 100 1000

apii .05 0,43 4,35
apiz 0,062 0,53 _
I G.02 0,52 59,03

Evidently I is no faster than apiz, but it does run to completion. The next
improvement can be made by using J's primitive p. to evaluate all the
polynomials, rather than the programmed equivalent of api2. The algorithm is
essentially the same, although reversals of ordering are needed to conform with

P -
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I =. 4 : ', (po & %) Ve §o ¥

0.5 IT 1 2 3 4
1 2.5 4,25 6.125

Verb I1 is faster than I, although still not as good as apii at the longer
argument lengths:

10 100 1000

apii 0,05 0,43 4,35
apiz 0.02 0,53 -
I 0.02 0.52 59,03
II 0.01 0.14 9.30

Even so, algorithms api2, I and I are inherently inefficient because each term
in the result is computed independently: all that work is thrown away when
with just a little more work it could be used to give the next term as well! In
relation to the argument-length, the execution time of apiz, I and IT looks like a
square-law, whereas that of api1 looks linear.

Let us return to the serial algorithm of apii. If we use a J operator to replace the
programmed control of apii, the iterator »: (power conjunction) or the insertion
operator / both look promising. Both were tried, but / gave the better result.

With / we will need a dyadic verb, u say, to insert between each item of
argument p. Given a value for k:

k =. 0.5
then a first approximation to u would be:
u =, 4;: 'yv. , (x. + kE=* {: vyv.}?

which closely resembles the key line of apii. Inserting u between each item of
(the reverse of) argument p gives the required result:

u/ . 1234
1 2.5 4,25 6,125

Now we need to supply k as an argument rather than as a global variable. k can’t
be an argument to the dyad u because both of u's argument-places are spoken
for. If we first define verb v as a tacit equivalent to u:

1¢
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v=1, {(+{keg=)8 {: 8 1)
v/ i, 1234
i 2.5 4,25 6,125

then we can parameterise v to make an adverb, 4, say, and the argument of A will
be the value k.

A=, 1 '], (+ (X. & *) @ {: 8 1)7
(0.5 AY / {. 1 2 3 4
12,5 4,25 6,125

Combining A with the insertion operator, and the needed reversal of the

argument p we get an adverb, 111 say, which is structured as a train of 3
adverbs:

IIT = (2 ¢ "] , (+ (%X« & %) @ {: @ 137} / (@ 1.3

0.5 ITI 1 2 3 u
1 2,5 4,25 6.125

The timings of all versions are:

io 100 1000C

apii  ©.05 0,43 4,35
apiz 0.02 0.53

I c.0z 0,52 59,03
II 0.01 0C.14 9,30
III 0.0z 0.09 1,37

Algorithm I11 is faster than api1 at all argument lengths tried.

Roger Stokes
rstokes@dial.pipex.com or qk57@dial.pipex.com

11
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While still in J ...

From: Norman Thomson 24 November 1996

Nick Cox in a letter (Vector Vol.13, No.2, p.10) compares a Fortran-like ] program
to the functionally equivalent one-liner +/"1(* x.&s0i.8-¢#)\y. and asks
whether a quicker and more concise ] script can be produced. As far as the
second requirement is concerned, Nick should observe that he is in fact
evaluating a polynomial in his variable k (x. in the above), and a functionally
equivalent verb to the above is >@{#, &. ><\}. This is at least as fast in execution
as either of Nick’s programs. Space depends of course on the length of the series
y. — with 1000 terms, the polynomial version requires one-eighth of that needed
by Nick’s one-liner (2Mb vs.16MB), although naturally the step by step version is
superior to either (30KB).

As a tail-piece, timing experiments such as the above can be interrupted by Ctl-
Shift-C. This piece of information, which I have not been able to find in any of
the ] manuals or Help material, was passed to me by Bill McLean.

British ] Association?
From: Don Maltlern 18 December 1996

When are you going to change your name to British ] Association? We
subscribed to Vector to receive APL information. How can you assume APL’ers
are going to learn a new language? APL symbols may be Greek, but they are
largely intuitive, whereas what is intuitive about e#%"&:? ] is a concession to
ASCII and as someone said is so much ‘comic book invective’.

It would be interesting to find out if corporations are switching from APL and
other languages to J. It seems to us that J is the province of academics and
theoreticals. R. G. Brown asks why isn’t APL used more widely. If APL scares
people because of its symbols, what do you think ] is doing?

We note that IBM has not endorsed ], nor the learned physicist, Gérard Langlet.
If the bulk of Vector is going to be on ], do not renew our subscription.

Don Mattern
mattern@wco.com

12
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Leaving the Nest
From: R.G.Brown (MMSI} 20 December 1996

Recently [ have been working with a couple of very avani garde organizations
that seem to use nested arrays because they are possible. I should like to enter an
alternative view, based on experience with using APL since the day after Al Rose
and Larry Breed had the first prototype up and running on an IBM mainframe.

My specific beef has to do with passing arguments to, and results from,
functions. It has long been my practice that any function a user sees is nihiladic
— no arguments and no explicit results. Many subroutines, invisible to the user,
do require arguments: lists of products, column headings, row headings, index to
the Help file, various kinds of data (which may range from scalars to arrays of
rank 3 or 4).

These other organizations, staffed by people much younger than me and
therefore more amenable to modern procedures, seem to prefer to build
elaborate nested arrays with all the arguments, and to generate results as nested
arrays which don’t have the shape you think they have when you lock at them.

I see no point in specifying the index to the Help file — it is always 1+t t where
tt is a global variable with lots of OAT kinds of information, including a pointer
to where this particular function (main program or subroutine) is stored in the
file of programs. Row headings and column headings are easy to construct (or
were before they got rid of OEDIT) as a character array of some suitable shape
which is stored in a file of program constants.

My workspace has only 16MB, so [ differ from the Supreme Satan at Microsoft in
my willingness to clutter up the workspace with functions and variables that
won’t be used for a couple of hours. Call what you need from file when you need
it, and get rid of it afterwards. Conserve the workspace for data that will do the
user some good in running his business. This attitude may have been inculcated
when my workspace was a punched card with 80 columns, later going up to a
1401 which had a whopping 3K of space.

When a subroutine is closely coupled with its main program I see no harm in
using a global variable for data. 1 think it may still be true that if I don’t modify
the data no second copy is made to fill up the workspace. If data are passed as an
argument there is a greater danger of ¥SFULL.

It seems to me that a subroutine using nested arrays requires considerable work
before it is called to assemble each of the eggs in the nest with precisely the right

13



VECTOR Vol.13 No.3

punctuation, like an old-fashioned FORTRAN program. Then the first thing the
subroutine does is to disassemble the nesting to get back to the elements which
were available to build the nest in the first place. Somehow that does not appeal
to my sense of fitness.

I find that complicated nested arrays are hard to hold in my head, hard to write
routines to build them, probably time-consuming in execution. Therefore I
suggest that the profession might give some careful consideration to passing a
vector of numbers which the program can interpret to go get what it wants out of
files. It certainly makes maintenance of the contents of those arrays much easer.
With some of my handy-dandy development tools editing stuff in files becomes
self-documenting which helps other people to follow what has gone on.

14




VECTOR Vol.13 No.3

Vector on the Internet
progress report by Ray Cannon (100430.740@compuserve.coim)

In the last issue of Vector, 1 stated what T was hoping to do with Vector’s web site
(http://www.vector .org.uk) in particular the produet guide. I'll now tell
you what has been achieved.

(As before, I will call the printed edition Vector and the web version vector.org.)

Product Guide
At the top level is the product guide menu:

http://www.vector.org.uk/product.html

This allows you to select the section of the product guide you are interested in
via a sub-index. In addition there is a full listing of all companies, and a

BOOKMARK page.

The bookmark page contains all the (fully qualified) links to each individual
product guide entry plus any additional link or e-mail address. T keep a copy of
the BOOKMARK page locally on my hard disk. This gives me very fast access to
every item in the guide. 1 used the e-mail entries in the bookmark page to create
an {(albeit incomplete) product guide mailing list.

Each sub-index page consists of a “quick index” arnd an alphabetical list of
company/ organisation with links to the product guide entry.

Within a product guide entry, the web page is normally divided into three or
more areas. The first area is the “contact” section. Here are listed (when
known/applicable) the company’s name, address, contact name, phone number,
fax number, web address, and FTP site.

Subsequent areas contain individual product entries much as in Vector. The last
area contains the usual return links, disclaimer, minder robot notification link
{see below), copyright notice, etc. There is also an button marked “update”.

This button will, when activated, redisplay the web page but with an “update”
button in each section. Pressing a section’s update button will create a new web
page containing a dynamically built form with this section’s details pre-filled.
This form will allow the owner to modify the section entry and then submit it to

15
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me to so that I can update the original web page (and pass it on to Gill to update
the printed Vector entry). Flease feel free to try this out (just put “Testing” in the
authorisation field if you don’t want the section updated).

The complete “UPDATE” facility is driven by some programs I have written in
PERL, using the CGI facilities. Please let me know of any problems with them.

Minder Robot

Many of the vector.org pages now have a section which allows the viewer to set
up a “minder robot” which will notify the user whenever the web page is
modified, To activate this service, you need to give the “robot” your e-mail
address. “Minder Robot” is a free service not connected to Vector or the BAA in
any way. This service can be activated to report on ANY page on the web, not
just those with links to it, Currently the robot will visit each site it is minding
about once a week to check for changes. I find it very useful.

Things to come

At present, neither the complete index to Vector nor the Product Guide within
vector.org has a search engine. T am planning to implement one in Perl when 1
get time. (I am also looking at JavaScript, but currently this is not supported
widely enough to be useful; for example it works with Netscape Navigator but
not (correctly) with Microsoft Internet Explorer.)

The “last modified date” facility is working on all pages in the root directory of
the Vector web site. However, it currently does not work on the product guide
entries (which are located in a sub-directory). T hope to be able to find (and fix)
the cause of this error.

And Finally...

If you have any suggestions to what you would like to see (or not see} in
vector.org (or in Vector for that matter), please let us know. Cne request was for
the whole of the product guide to be a single page so it could be easily searched,
or downloaded. Do you want to be able to put your CV up in vector.org? Do you
want more graphics? I have NOT used any in the past to keep transfer times
down to a minimum, but it makes the pages look very dull compared to Vector's
bright covers!

And finally, can I thank all those of you who have already sent in suggestions
and feedback.

16
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The Definitive APL for Windows™
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Dyalog APL Namespaces let you ...

¢ Organise your workspace into self-contained sub-systems
® Encapsulate functions and variables within GUI objects
® Isolate utilities from your application code

g\\f" The new Version 8§ Explorer lets you browse namespaces,
drag-drop objects from one to another, and a whole lot more.

That’s why Dyalog APL/W remains the professional
choice. For further information, contact Dyadic or

your local distributor today. ooed

TW
Dyadic Systems Limited, Riverside View, Basing Road, Old Basing, oS Or e
Basingstoke, Hants. RG24 7AL, United Kingdom. COMPATIBLE

Tel:+44 1256 8E1125 Fax:+44 1256 811130 Email: sales@pdyadic.com

Microsoft is a regisiered tnckemark and Windows and the Windows Logo are trademarks of Microsoft Corporation
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News from Sustaining Members
Compiled by Gill Smith

Dyadic Systems Limited

The Beta Test release of Dyalog APL/W Version 8.1 was shipped on December
23rd, with the production release scheduled for February.

Version 8.1 provides extensive support for OLE Automation, allowing APL to act
both as a client and as a server. See Vector Vol.13 No.2 for details.

Dyalog ATL with OLE technology offers a new range of opportunities for APL
developers. Not only can you deliver complete packaged GUI applications in
APL, but you can now market stand-alone software components that can be
incorporated into other products which are constructed with other languages.

Version 8.1 also includes support for TCP/IP. This is implemented by a new
TCPSocket object that is controlled using the standard Dyalog APL object
management functions (OWC, OWS and so forth). Like any other Dyalog object, a
TCPSocket is of course a namespace in its own right.

The TCPSocket object allows you to communicate with other TCP/IP
applications running on any computer in your network, including the World
Wide Web. It supports both Stream and UDP connections and, like the
underlying WinSock AP, is predominantly event driven. The TCPSocket object
supports character, raw, and internal APL data formats and also provides the
mechanism for client/server operation belween two Dyalog APL workspaces.

Finally, Version 8.1 includes dynamic functions. A Dynamic Function (operator) is
an alternative function definition style suitable for defining small to medium
sized functions. Dynamic functions support automatic localisation, nested
functions, and a simple but powerful control structure called a Guard. See Vector
Vol.13 No.2 for details.

In addition to these major new features, Version 8.1 includes other useful
enhancements; and there is a parallel release 7.3 for Windows 3.1. For further
information, consult the Dyalog APL web site at www.dyadic.com or contact
your Dyalog APL distributor.
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Insight Systems / Adaytum Software

Insight Systems and Adaytum Software are now preperly “wired”; our internal
Micresoft Mail systemn is linked to the Internet. Or so we think — the technical
glitches had not all been ironed out as this is written, but we are assured that all
will be OK when this appears in print. To be sure, please check our Web sites
before sending E-Mail. Addresses to note are:

Web sites:
www.adaytum.dk Adaytum Denmark and Insight Systems
www.insight.dk (these two addresses are aliases for the same domain)

www.adaytum.com Qur US-Midwest office in Minneapolis/5t.Paul

E-Mail addresses:

info@insight.dk For queries regarding Insight's products and services
support@insight.dk  To report problems or request assistance if you are a user
of our products

Once the pilot projects in Denmark and the USA are completed, our Bristol office
will become adaytum.uk and our new Paris office will be adaytum.fr.

People

One of the people you will be able to reach (as jb@insight.dk) is Jacob Brickman,
who joined the Adaytum Planning team on November 1st as a senior developer.

Products: Adaytum Planning

The 32-bit version of Adaytum Planning, based on Dyalog APL version 8.0, for
Windows 95 and Windows NT, is scheduled for release at the end of January
1997. A new version of our Windows Reporter product, based upon Causeway’s
Rain and NewLeaf printing technologies, will be available in both 16- and 32-bit
versions in April. '

Products: SQAPL

There are no new product announcements this quarter; we are busy prog-
ramming but not ready to announce release dates for our OLE frontend for APL
{for Visual Basic, Delphi etc.) or the new SQAPL ODBC Server for Windows NT.
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Causeway Graphical Systems Ltd

This has been a quarter of steady progress on two fronts. It has been good to
clear the backlog of requests for RainPro and NewLeaf, both of which have
benefitted from beta feedback, and which will remain stable in their November
versions for the next few months for both Dyalog and APL+Win. The few minor
bugs remaining are being noted on the Causeway Web site as users flush them
out, so that you can avoid them or fix them in place as you prefer. The only
major last-minute change was to add Aspoolpath as a global in the leaf
namespace, as otherwise NewLeaf simply used the current working directory as
its work area; this can be a dangerous habit on a networked installation where
the user may not have write access to the working directory!

Work in progress for the next NewLeaf version includes tables which fold across
as well as down, and specific optimisation for the LaserJet II printer. The next
release of RainPro will support a wide range of ‘chart events’ and methods so
that graphs may be modified in-place by the users, and pop-up dialogues can be
programmed easily to allow modification of headings, labels, colours, fonts and
80 Of.

On the application-development side, Duncan Pearson and Jon Sandles have
been working steadily towards the next SAP release date. The mixed C++ and ]
environment continues to perform well, and is becoming much easier to work
with as all the complexity of the linkage is now well-buried in our own
increasing collection of OCXs. This brings the technology back within the grasp
of the average APLer (which the black art of OCX development certainly is not),
as it is now accessible from Visual Basic as well as from C++. As soon as we have
time to pause and take stock, we will review and complete our OCX library and
consider how to make it available to the ] community.

Having survived in one (quite small) office unit for nearly two years, we finally
spread ourselves out just before Christmas into much more comfortable
surroundings. The address, phone and fax numbers and emails remain as they
were, except that Compuserve have finally implemented personal addresses, so
if you feel more comfortable sending mail to causeway@compuserve.com, this
now works. Of course the old number remains fine too.

20




The Education Vector

Vol.13 No.3

THE

EDUCATION

VECTOR

January 1997

Editor Ian Clark

This Education Vector has been reprinted from VECTOR Vol.13 No.3. VECTOR
is the Quarterly Journal of the British APL Association. For more information
about the British APL Association, please contact: Sylvia Camacho,
11 Auburn Road, Redland, BRISTOL, BS6 6LS. Tel: 0117-973 0036.

Contents
Functional Programming in J {IlI) Howard Peelle 2
J-ottings 12 Norman Thomson 29
Ian Clark

IAC/Human Interfaces,
9, Hill End, Frosterley,
Bishop Auckland,

Co. Durham DL13 25X,

Tel: 01388-527190
Email: 100021.3073@compuserve.com

21



The Education Vector Vol.13 No.3

Introduction to
Functional Programming in J (Part I1I)

by Howard Peelle (hapeelle@educ.umass.edu)

This is Part 1T of a four-part article. Part 1 (in Vector 13.1) presented
fundamentals of ] in a framework of functional programming strategies, with
examples expressly aimed toward developing an illustrative program to
generate prime numbers. Part T demonstrated how to develop the program
directly, while characterizing a ] programmer’s thinking. Part Tl continues
development of the same program with higher-level strategies. Part IV will
consider alternative algorithms for iterative, recursive, and array-processing
programs and will end with meta-strategies for packaging and documentation,

8. Simplify, Optimize, Generalize Programs

An often overlooked strategy involves looking back at a program after its
development and rethinking it. This is an opportunity to simplify or eptimize or
generalize the program (and subprograms). To ‘simplify” here means to make a
program shorter and/or more readable. To ‘optimize’ means to increase speed
and/or reduce space required for computations; that is, improve efficiency. To
‘generalize’ means to design the program to apply to many (preferably all) cases
and/or higher dimensional arrays.

Simplify
First, consider some ways to simplify the programs developed previously. For
instance, the Primes program (from section 6):

Primes ¥B. Display program
Pos If Prime"0&Pos

One way to simplify this definition is to enter a list of integers as input, thereby
removing the need to generate them (twice, using Pos) within the program.
Thus:

Primes =. J If Prime"o NB, Primes is
NB, Input If (Prime Rank 0)

Example of its use:
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Primes 1 2 3 4 5 6 7 &8 9 1¢ 11 12 NB, Or Primes Pos 12
235 7 11

Another slight simplification involves using another form of composition in ] —
called a “hook” — where two verbs are written together in an isolated sequence.
The (dyad) verb on the left uses the input and the result of the (monad) verb on
the right. For example, { >:} is a hook for the input Times (+) the Increment
(>:) of the input. Give this hook a name:

H =. » »: NB. H is Times Increment
Test it with one input:

H 7 NB., 7 x >:7
56

In general, for one input y, a hook (verbi verbz) yis equivalent to y verbi
{verb2 y), as shown in the diagram:

verbi

/ A\
/ verbz?

/ |
Y ¥

A hook may be given two inputs. For example:

10 H 7 NB, 10 % »:7
BQ

In general, for two inputs x and y, a hook x (verbi verb2} yis
x verbi (verbz y).Diagram:

Now simplify the definition of Primes by removing one symbol (1} and forming
a hook of the two verbs I f and Prime*0 like this:

Primes =, If Prime"o

The example of its use is the same as before:
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Primes 1 2 3 4 56 7 8 9 10 11 12
235 7 11

Another more substantial simplification can be achieved by noticing that the
actual divisors aren’t needed to detect a prime. Just count them. So, create a
simpler subprogram to return 1s marking the divisors (as shown earlier in the
first section):

Dividors =. Pos Divides ] NB. Dividers is Pos Divides Input

And revise subprogram Pr ime accordingly to Sum (+/) the 1s:

Prime =. +/8Dividors = 2: NB. Prime is
NB. {Sum Atcp Dividors} Equal Two

Main program Primes gives the same result as before. A further simplification
arises by noticing that the input integer is always a divisor of itself. Instead of
Pos producing 1 to n, use Ihtegers (i.) to produce 0 to n-1 for the list to divide
the input. Don’t worry about the 0 — for instance, ¢ Divides 12 is 0 (false)
because the remainder 012 is 12).

So, revise Dividors:

Dividors =, i, DPivides ] NB, Dividors Is
NB. Integers Divides Input

And revise Pr ime to use 1: (which returns the constant 1) instead of 2::

Prime =. +/BDividors = 1: NB. Prime is
NB. (Sum Atop Dividors) Equal Qne

Similarly, notice that 1 is always a divisor of the input integer. Another
simplification could remove 1 (and 0 as well) from the list generated by 1. in
Dividors and then replace 1: with 0: in Prime. But this definition (not shown
here) admits 1 as a prime incorrectly, so it would have to disallow 1 in the input
items. In either case, the main program should be used like this:

Primes 2 3 & 5 6 7 8 9 10 11 12 13
235 7 41 13

This suggests defining anocther utility verb to produce a list of any consecutive
positive integers such as 2 to 13. Thus:

To =. }. i1.8>; KB, To is input Drop
NE. {Integers Atop Increment)
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This definition is a hook (introduced above) of two verbs. The first verb, called
Drop {}.), removes items frem a list; it uses two inputs — the left input is how
many items to drop and the right input is the list of items. The second verb is a
composition of Integers (i.) Atop (8) Increment (>: ), producing integers from 0
to its input. So, x To y drops x items from the list of integers from 0 to y — in
effect, listing the integers from x to y. For example:

2 To 13
23 456789 10 11 12 13

From now on, use this for convenience like this:

Primes 2 To 13
2 357 11 13

Optimize

All these simplifications made the programs more efficient as well. ] offers
helpful tools for measuring such optimization efforts. For instance:

Time =, 61:2 NB. Define Time
Space =, 7:2 NB, Define Space

Now the time and space required to execute a program (or any expression) can
be determined:

Time 'Primes 2 To 137

0.0,.027 NB. Seconds (approximate)
Space 'Primes 2 To 13!
1726 HBE. Bytes

Benchmarks for a larger number of primes:

Time 'Primes 2 Tg 1000C!
5,55

Space 'Primes 2 To 10001
85756

Comparing these results with Time 'Primes 1000' and Space 'Primes
1000 for the earlier developmental definition of Primes (in section 6) reveals a
factor of about 2 speedup as well as a reduction in space of about 9%. Note:
These benchmarks were obtained on a 486 IPC running JFW (J Freeware for
Windows) Release 3.
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Further, optimize the program by replacing subprograms with primitives (as
shown in section 7):

Primes =. Primes f. ¥B, Primes Fixed in primitives

Now compare benchmarks:

Time 'Primes 2 To 1000°
4. 30

Space 'Primes 2 To 10007
B5756

This optimized program performs faster in the same space. (See Part IV for more
optimization efforts for alternative algorithms.)

Generalize

] programs often generalize easily — sometimes without revision. Although the
programming task here does not lend itself to significant generalization, note
that program Pr imes will work (as is) for a list of integers (greater than 1y input
in any order. For example:

Primes 6 3 B 2 7 11 10 4 i2 5 13 9 NB. Unordered list
327 115 13 NB. Unordered primes

The result can be ordered — at additional expense — using the primitive /:
{called Sort) embodied in a utility verb as follows:

Sort =. /i 1 NB, Sort is input Sert Input

Sort Primes 6 3 8 2 7 11 10 & 12 5 13 9
2 36 7 11 13 NB. Ordered primes

Further, consider using program Primes with a table or a 3-D array of integers
input (although this is admittedly unusual). First, here are some ways to create
such higher dimensional arrays. J's primitive verb Shape ($) can be used to create
an array of any shape (given on the left) made up of any items (on the right). For
example:

3 4% 2 To 13 NB. 3 by 4 table
2 3 4 5
e 7 8 89
10 11 12 13

And:
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23 4% 2To 25 NBE, 2 by 3 by 4 array
2 3 4 5
6 7 8 9 NE. (Two 3 by u tables}

10 11 12 13
NB, Blank line between
14 15 16 17
18 19 20 21
22 23 24 25

Note that (even though these examples do not illustrate it) items may be in any
order, are repeated cyclically if there are too few, and are truncated if there are
tco many. Another way to create ordered arrays (such as above) uses the
Integers primitive verb (1. ) with a list input. For example:

i.3 4 NB. Integers in 3 by 4 table
60 1 2 3
& & 6 7
8 & 10 11

Other verbs may be applied to this table, such as:

2+ {.3 4 NB. 2 Plus Integers 3 by 4
2 3 4 5 NB, {parallel addition}
6 7 8 9
10 11 12 13

A 3-D array would be expressed similarly: 2 + 1.2 3 4. Note that longer lists
input to Integers (i.) may create higher dimensional arrays beyond the
computer’s limits (as encountered in beginning of section 6 where
i.1 2 3 4 5 6 7 8 9 10 11 12 created a 12-dimensional array with
479001660 itemns).

The primitive verb Ravel (, used with one input) makes any such array into a
list:

, 2+ 1.3 4 NB. Ravel 2 Plus Integers 3 by &
2 3456789 10 11 12 13

S0, to use an array with the Primes program, Ravel the input first:

Primes , 2 + {,3 4 NB. Primes in Ravel 3 by 4 table
2 35 7 1t 13

So thete is no need to change the program.
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Next, in Part TV, we will consider alternative algorithms for generating prime
numbers in recursive, iterative, and array-processing programs.

University of Massachusetts
Furcolo #10

Ambherst, MA 01003

Tel: (413) 545-1114

Reference
{11 Iverson, K. E. J Introduction and Dictionary, Iverson Software Inc., Toronto 1995
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J-ottings 12

by Norman Thomson

And now for something totally different! Previous J-ottings have been about
language matters; this one aims to provide an easy introductory tutorial for
windows programiming as provided in freeware J. Although this is fully
documented in the User Manual, the first-time reader may well find that the
complexity of detail there is somewhat daunting, thereby disguising the
underlying broad ideas. Taken a step at a time, these are not as formidable as
they look at first sight.

The primary assumptions are that the system-supplied profile. js has been
run, and that the reader wishes to pass a } application to third party users
through mechanisms like dialog boxes, list boxes and so on, with which
computer users nowadays are all intuitively familiar. A supplied script called
wp. js supplies seventeen examples of these, and running this script (choose Run
Window from the Tool Bar, then run 't from the execution window, pressing
<Esc> after each window is displayed) gives a comprehensive demonstration of
the facilities available, thereby obviating the need to fill many column inches
here with bitmap illustrations, The script wp.js on my system is in
\examplesiarchive and can itself be used as a tutorial. What follows here is an
even more elementary description of the ground rules.

Windows programming in ] is about passing seemingly arcane operating-
system-like commands to a processor called the Windows Driver (wd for short).
Although you still use ] verbs, do not expect to find the sort of unities, subtleties,
and expressive succinctness which make the ] language, as with APL before it,
such a source of programming delight,

First, it is important to have a feeling for the basic concepts of object-oriented
programming such as parent, child, class and inheritance. Specifically, a
bounding window is a parent, and subsidiary items within it, such as buttons
and listboxes, are its children.

A simple requirement might be to have the user press one of a set of buttons.
Relevant vd commands must cause first the display of the intended buttons, and
secondly the detection of whichever button the user eventually presses.
Commands to wd, which is just the verb 11!:0, are passed in the form of
character strings in which blanks are delimiters. The command

wd 'pc a;!
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means ‘parent create’ with title ‘a’. All commands to vd are terminated by :, and
several may be included in one string, so that

wd 'pc a;pshow;!

both creates a parent window and causes it to be displayed. If you can, do this
now, and experience what may be your first encounter with the world of
windows programming.

Suppose now that an application is to have two buttons marked FRESH and
FROZEN, and that the user is to press just one of them. wd works in a co-ordinate
system in which 4 units in the horizontal direction equals one character width,
and 8 units in the vertical direction equals one character height. The next pair of
comumnands are xywh (standing for x and y distances from top left, width, height)
and cc (child create) which position and label the first buttorn:

wd 'xywh 20 10 40 12:;cc FRESH button;!

Assuming that the second button is to appear vertically below the first, its wd
command can be consclidated with the others so far in a defined noun (character
matrix):

push=.0 : ©
pc a;pshow;
xywh 20 10 up 12:cc FRESH button;
xywh 20 30 4G 12;cc FROZEN button;
)

The verb wd can accept a table as an argument, and so

vd push NB. Ne ';!' since push is the argument of verb wd

causes the window to appear, ready for user input. To receive and interpret this
input, you must use vait;. This command passes control to the user, following
whose actions an n by 2 table is returned. The crucial information, that is the
name of the button which was pressed, is in the second column of the third row.
Once this is safely stored, say in a global variable RES, the window can be erased
using the pclese; (parent close), or alternatively all windows ean be closed by
reset;. The actions described in this paragraph can be consolidated in a verb:

runpush=.3 : 0
wd push
RES=:1>{<2 1){vd 'wvalt;' NB.(<2 1) indexes the 2nd column of the 2ard row
vd 'pclose;!?
)
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Type runpush'?, press the button of your choice, and the result string is stored
in RES to await whatever processing follows.

This may not seem very appealing programming, but if you have followed the
above successfully you will have mastered the essentials of using wd —
everything else is a matter of absorbing more detail. The remaining examples use
the same principle of defining a noun to set up a window, followed by a verb
which applies wd to it. After running the window, the verb goes on to extract the
required information. The general syntax of the cc command is :

cc name tlass style ;

There are ten class types of which the one investigated so far is button. Button
has two other variations, check box and radio button. An appropriate noun/verb
pair for two check boxes is:

check=,0 : ©
pc a:;pshow:
xywh 20 10 40 12;cc b1 button bs_autocheckbox;
NB. bs_aulocheckbox is a style
xywh 20 30 40 12;cc b2 button bs_autocheckbox;
)

runcheck=,3 : 0

wd check
RES=:&}.wd 'wait;! NB. Results (button names plus 01 for necheck/check) are in
vd 'pclose;’ NE, the final rows (all but the first 4} of the n by 2 table

}

Instead of repeating the lengthy parameter in the third line of check, it is
possible to use cci , standing for create child and inherit, that is inherit from the
last cc . Also computer users will be familiar with the way in which check
buttons can be grouped in an encompassing box. Putting these two ideas
together leads to the following revision of check:

group=.0 : ¢
pe a;ipshow;

Xywh 5 2 60 50;cc bgroup button bs_groupbox;
NB. bgroup 1s the name of the group box
xywh 20 40 40 12;cc b1 button bs_autocheckbox;

NB. b1l and bz are the button names
Xyvh 20 30 40 12;ccl b2 group:

NB. bs_autocheckbox is a style
)
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rungroup=.3 ; 0
vd group
RES=: }.wd 'wait;?
wd 'pclose;?
)

Radio buttons differ from check boxes only in style. The example below
demonstrates another feature, namely setting the initial state of one of the
buttons to ‘on’ using csel standing for ‘child select”:

radies=,0 : 0
pc a:pshow;
Xxywh 20 10 40 12; c¢c bl button bs_autoradicbutton;
xywh 20 30 40 12; cci b2 group; csel b2 ccheck 1;
}

runradios=,3 : 0
wd check
RES=:4}.wd 'walt;?
vd t'reset;!

)

The second window class is fistbox. In principle, just one new command is
needed, namely ctext which writes strings into the box. However Carriage
Returns, which include spaces, are needed to separate list box lines, whereas
spaces are already used to separate tokens in the wd command string. This is
dealt with by bracketing the list box items within instances of EAV=. 255 {a. (the
last character in the atomic vector} as shown in the noun/verb pair below:

Iist=.0 : 0
pc a;pshev;

xywh 20 10 40 30;cc list1 listbox ws_vscroll; NB. style is Vertical Scroll
)
vdctext=.{'ctext ", EAV)&,@(,E(EAV,';"'}) NB. Yerh Lo add bracketing EAVs

runlist=.23 : 0
t=.;('france';'germany';'italy'; 'spain'),&.>CR
NB. List box lines, each folloved

wd list NB. CR=Carriage Return

vd wdctext t NB. Use wdctext to bulld clext c¢command
RES=:»{<t 1){wd 'wait;' NE. Result i{s in 2nd column of S5th row
wd 'reset;’

)

The third class of window is editbox. This is similar in principle to listbox, except
that the result is the (possibly edited) contents of the box. Several style
parameters are used.

32




The Education Vector Vol.13 No.3

edbox=.0 : 0
pc a;pshow:
xywh 20 10 50 70;cc el edit es_multiline ws_vscroll vs_hscroll vs_border;

)

runedbox=.3 : 0
=."france’;'is an':'interesting sort of';'country’
wd edbox
wd wdetext :t,&.>CR
RES=:>{<y 1){wd 'wait:’
vd freset;’
)

Change, say, est to fer, and the result is the listbox text with this edit carried out.

The fourth class is combobox which allows any combination of the previous three
to appear within one window. The fifth is scroflbar in which the user controls a
slider, which may be horizontal or vertical, and the result is its one-dimensional
co-ordinate when the user releases the mouse button. The arguments of ctext
have a different meaning in the context of scrollbar; they are respectively the left
position of the slider, the current position, the right position and the number of
scaled units per click.

The sixth class is static which allows descriptive text to appear within a window
using the command cn {child name). These last two classes are illustrated in the
following noun/verb pair:

shar=.0 : ©
pe azpshow:
xyvh 10 10 80 i2;cc s1 static;cn “Slider™; NB. Double gquotes delimit text
xywh 10 30 80 12;cc s2 scrollbarictext o 280 1000 26;
NB. See note above on ctext
)

runshar=.3 : ¢
vd shar
RES=:4}.vqd T"wait;?
wvd Tpelose;?

}

Full details of all the classes and their parameters are given in Help/User
Manual/8 Window Controls/Child Classes. Thus equipped, it is a simple matter
to move to the next two classes isigraph and isipicture.

Taking the latter first, the following two examples should be an adequate
demonstration:
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wd 'pc plcture; cc p isipicture; ctext jzy.ico;pshow;?
wd 'pc picture; cc p isipicture;
ctext examples\data\ship.bmp; pshow;?

The bitmap ship. bnp is supplied with the ]2 system.

Now try some graphs. Two new commands are grgb which defines a colour in
terms of its red, blue and green constituents, each of which contributes on a scale
of 0-255. gpen gives the line thickness and style respectively, and grect defines
the rectangle whose diagonal points are (100,200} and (500,700). The effect of the
second line is to display this rectangle in a window co-ordinate system whose
ranges are from 0 to 1000 along each axis.

graph=,0 ; 0
pc graph; ¢c g isigraph; grgb 200 150 0; gpen 1 ps_dot;
grect 100 200 500 700;
gshow; pshow;
)

rungraph=,3 : 0
wd graph
wd 'pclose;!
}

Now enrich the graph noun by stages, a line at a time. The second line below
draws an ellipse within the rectangular framework defined by the co-ordinates.
The third changes the drawing colour to pure red, and draws the chord and arc
of the ellipse which is cut off by the line joining the points (100,600) and
{500,400).

graph=,0 : 0
pc graph; cc g isigraph; grgb 200 150 0; gpen 1 ps_dot: grect 100 200 500 700;
grgh o 200 200; gpen 50; gellipse 120 220 4BO &80;
grgb 255 0 0; gpen 10; gchord 120 220 480 58D 100 600 500 400;
gshow; pshov;
]

rungraph=,3 : ¢
wd graph
vd fpclose;”
)

Of course, there is much, much more by way of graphics possibility, which you
are now in a position to explore by referring to the wd Commands section of the
online manual, or by issuing either User Manual/Window Driver, or User
Manual WD Reference. To complete the picture, the ninth and tenth classes relate
to the more sophisticated areas of OLE and VBX extensions.
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Tool bars and their associated drop-down menus are generated in the following
way:

menu=.0 : 0
pco a;pshow;

menupop "&File™: NB. One menupop per Toolbar entry
menu open “sCpen*; menusep: NB, Tvo dropdewn items, Open and Save
menu save "sSave™: menupopz: NB. menupopz matches menupop

)

runmenu=.3 : 0
wvd menu
RES=:>{<2 1){wd ’'wait;’
wd 'reset;’
)

Message boxes are in some ways the easiest windows of all to generate, for
example:

wd 'mb messi hello mb_ck;?

There is no requirement to generate a parent, and mb replaces cc as the
command. The cc syntax applies to mb, so that messi above is the name of the
message box. Ten essentially different styles are available of which mb_ok is the
sitnplest, that is the message box contains a single button marked OK, pressing
which closes the window, There is no requirement for an explicit pclose; or
reset;. Five other button combinaticns are available, namely mb_okcancel,
mb_retrycancel, mb_yesno, mb_yesnocancel and mb_abortretryignore.
Four possibilities with jcons are available, namely mb_iconinformation,
mb_iconexclamation, mb_question, and mb_iconstop. An even simpler way
to deliver a message is to use the verb wdinfo which is available as a result of
running the standard profile. This uses the mb_iconinfermation, using the
character string right argument to wdinfo.
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Renaissance Data Systems
P. 0. Box 421 -V
Georgetown, CT 06829
(212) 864-3078

Books on APL and J and other curiosities
of meritl

Renaissance Data Systems announces a change in its
mailing address, Please note that the telephone number
remains the same.

If you would like a copy of our latest catalog, please send us
a self-addressed legal sized envelope with one first class
stamp (if in the U.S.).

Included are such titles as: APL is EASY, APL - An
Interactive Approach, APL2 at a Glance, APL. - the
Language and its Actuarial Applications, APL as a Tool
of Thought proceedings, [-APL publications and
software, Boolean Functions and Techniques, The
FinnAPL ldiom List, The Toronto APL Toolkit,
Mathematical Experiments on the Computer, Probability
in APL, APL - Stat: Do it yourself guide to computational
statistics, A Source Book in APL - Approximately 80 titles
in allt

We also carry J publications, including Programming in J,
An Implementation in J {(structure and source code),
Arithmetic, and Calculus.

Shareware and commercial APL interpreters and J2
interpreters are available as well.
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APL Product Guide

compiled by Gill Smith

VECTOR's exclusive APL Product Guide aims to provide readers with useful
information about sources of AFL 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,
however updates will always be listed. We do depend on the alacrity of vendors
to keep us informed about their products. Anyone who is not included in the
Guide should contact me to get their free entry — see address below.

We reserve 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 welcome to take advantage of these pages.

For convenience to readers, the product list has been divided into the following
groups (‘poa’ indicates ‘price on application’):

+ Complete APL Systems (Hardware & Software)
- APL Interpreters

+ APL-based Packages

» APL Consultancy

« Other Products

« Overseas Associations

» Vendor Addresses

« World Wide Web and FTP Sites

Every effort has been made to avoid errors in these listings but no responsibility
can be taken by the working group for mistakes or omissions.

We also welcome information on APL clubs and groups throughout the world,

All contributions and updates to the APL Product Guide should be sent to Gill
Smith, at Brook House, Gilling East, York, YO6 4J]. Tel: 01439-788385, Email:
100331.644@Compuserve.com
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COMPLETE APL SYSTEMS

COMPANY
Dyadic

Interprocess
Systems

Cptima

APL INTERPRETERS

COMPANY
APL Software

Allantis Software
Beautilul Systems

The Bloomsbury Software Company

PRCODUCT PRICES(E)
IBM RS/5000 MD320 11,736
1BM RS/5000 MD320 13817
1BM RS{5000 MD3Z0 22,656
|1BM RS/6000 MT520 374
IBM RS/G0G0 MD530 72,054
|BM RS/6000 MD540 122,842
APLZ Dev't Workstation poa
1BM Compatble poa
PRODUCT PRICES(E)
APL*Plus/PC Release 10 450
Run-time poa
APL*Plus Il 1,395
Run-tims’ poa
Dyalog APL 100G-10,000
APLZIPC poa
Analytic Platform (X) poa
Dyalog APLMW for Windows poa
Dyalog APL for Unix pea
APL+PC Version 1% 260
APL+Win v1.8 1350
Upgrads to Version 1.8 £40

DETAILS

APL POWERstation: {Greyseale) 27.5 MIPS, 7.4 Milops RISC
Procassor BMb RAM, 120Mbr Cisk

19" 1280x1024 Greyscale Graph Display AlX, OSF Motf, Dyalog
APL (1-user)

APL POWERstatlon {Celour} 27.5 MIPS, 7.4 Mtlops RISC
Processor 8Mb RAM, 120Mb Disk

16" 1280x1024 Colour Graphics Display AlX, OSF Moti, Cyalog
APL {1-user)

Advanced APL POWERSs!aton 27.5 MIPS, 7.4 Milcps RISC
Processor 16Mb RAM, 32GME Disk, 150Mb Tape

16" 1280x1024 Colour Graphles Display AlX, OSF Motif, Dyaleg
APL (1-uset)

APL POWERSsystem (8-users) 27.5 MIPS, 7.4 Mllops RISC
Processor 16MB RAM, 320Mb Disk, 150Mb Taps CO-ROM
Drive, 16 Ports

AlX, Dyalog APL (2-B user licence)

APL POWERsystem (16-users) 34.5 MiPS, 10.9 Milops RISC
Processor 32Mb AAM, 1.34Gb Disk, 2.5Gb Tape CO-ROM
Driva, 16 Ports

AlX, Dyalog APL (§+ user licence)

APL POWERsystem (32-usats) 41 MIPS, 13 Mflops RISC
Pracessor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CO-RCM Drive,
32 Ports

AlX, Dyalog APL (8+ user licence)

Mainframe APL2 supported on & PS/2 via a co-procassor card
with 16Mb of memory running VM/ESA (370 mode). A complete
system Includes a PS{2, & P/370 co-precessor card, and
software llcanses for VM/ESA, APL2, GDDM and the full line of
fnlerprocess APL2 enhancements.

Complete networked or stand-alone solutiens including
conliguration instaliation, maintenance and commissioning,

DETAILS

STSC's APL for IBM PCs & compatibles.Upgrades from earlier
releases also availabla,

Closed verslon of APL"Plus/PC which prevents uset expasure to
APL.
All tha teatures of mainframe APL*Plus for your 386PG!

2nd genseration APL for Unix systams

IBM's APL 2 for the PC.

Kis an APL-like language

US Distributar of Dyaleg APL products from Dyadie,
See Dyadic listing for product details.

Upgrade 1o version 11 gives free runtime (£120 from any
version)

A 32-bit Windows-hosted Imerpreter that runs under 8]l Windows.
plattorms including Windows 95. Nate: Any user purchasing
APL+Win curing 1996 will receive frea updates to Vn 1.8 and Vn
2.0 (user to pay carriage)

From earller versions of APL+WiIn. Free update to Version 2.0
(user to pay carrlage)
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Migration to AFL+Win

APL+DOS

620

750
1300

Migration to APL+DO3 620 /390

APL*PLUS I for UNIX

APL*PLUS VMS
APL*PLUS Mainlrame

Dinesoft Gy Dyalog APUW for Windows
Dyalog APL for Unix

Dyadic Dyalog APL for DOSf386
Gyalog APL/W for Windows

pod

poa

poa

poa
poa
995

995

Dyalog APL for Unix $995-12,000

|AC{Human Inerfaces
1-APL{Mac
IFAPL Lid -APL{PC or clones

I-APL/BBC Master
-APL/Archimedes
Strand Software Inc

IBM APL Products  TryAPL2
APL2 PG (US Verslon)
APL2 PC (European Version}

APL2 tor OS2 Enty EdIton

w o

free
$530
£348

$185

APL2 tor OS2 Advanced Edition $650

APL2 for Sun Sotarls

APLZ for AlX 6000

APL2 Versicn 2

APL2 Application Envt Vn2
Insignt Systems APL*PLUS/PC

Dyalog APL

APL2

$1500

poa
poca
poa
poa
poa

poa

Ivetson Software Ing. J on the Web onfine registration ...

J Educational Edition
J Standard Edition

$50
$150

fram APL*PLUS Il versions 4/5. Free update to Version 2.0 (user
to pay cariage}

from earller versions of AFL*PLUS I
APL*PLUS Il DCS Is renamed to APL+OGS.
from APL*PLUS/PC or APL*PLUS II

APL2000's 2nd generation APL for all major Sparc and Risc Unix
workstations.

2nd generation APL for DEC VAX computers under VIS,

Enhances V5 APL with many high perfermance, high
productivity features, For VMJCMS and MVS(TSO offers simple
upgrade from VS APL.

Finnlsh distributor of Dyaleg APL products.
Sea Dyadic's listing for product desails.

Second generaton APL for DOS.Runs In 32:blt mode, supports
very large workspaces. Unlque "window-based” APL
Davelopment Environment and Screen Manager, Requires
386/486 based PC or PS/2, at least 2Mb RAM, EGA or VGA,
DOS 3.3 or later.

As above, plus object-based GUI davelopment tools. Requires
Windows 3.0 or later.

Second generation APL for Unix sysiems, Available for Altos,
Apolto, Bull, Dec, HP, |BM 6150, (BM RS/6000, Masscomp,
Pyramid, NCR, Sun and Unisys machines, and for PCs and
PCj2s running Xenlx or AlX. Oracle interface available for IBM,
Sun and Xenix versions.

Macintesh version of [FAPL

SO contorming interpreter. Supplied only with manual (see
‘Cther Products' for accompanying books).

As above

As abave

Strand Software Inc has the sole sellling rights to lverson
Sottware Inc products. |-APL stocks afew of these (mainly
APLIWIN and the personal J products and bocks), butis no
longer an agent.

APL2 for educational ar demoenstratiors use. Write, fax or Email to
APL Products; specity disk size deslred.

Preduct No. 5799-PGG, PRPQ Number RJ0411,
Crder from 1-800-IBM-CALL

Product No. 5604-280. Part number 38F1753.
From all iIBM dealers, Incuding MicroAPL.

Part No 89Gi1556.

Part No 89G1697. Contalns all facilities of the Entry Editien plus:
DB2 Interface; co-operative processing TCPIP Intertace; tools
tor widng APs; FIME fadlity

Product No, 5648-065,
Product No. 6765-012.
Product No. 5688-228. Full APL2 system Jor {370 and 5390
Product No. 5688-229, Runtime environment for APL2 packeges
APL systems marketad and supparted ...

from: Dyadlc, Manugistics, |1BM

under: Windows, CS2 and Unix
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J Austria

J Professional 326
Books and accessories (discounts lor reg users)

J Dictionary $50
J User Manual $50
J Phrases $40
J Brimer $40

Set of the above 4 hooks $160
Concrete Math $40
Fracials, Visualization & J 350
Exploring Math 550

J User Conlerence Proceedings $35
Mugs, T-shirts, Mousepads $10 each

APLIWIN $70
J poa
Dyalog APL poa
Causeway Products poa

Structural Analysls Scftware poa

MasterWork Software Manugistics Products and (SI poa

MicroAPL

QOasis Systems

Optima
RE Time Tracker Oy

APL.6B000 Lavel | 2000
APL.GS000 Lavel I 2500
APL.EB000/X 1500-6000

APLBB00C Level [
Mac, 5T, Amiga 87

Mee, Amiga 260

APL.6B00O Level I

ST 170
Amiga 260
Mac 520
APL"PLUS Ral 10 450
APL*PLUS | V4.0 1095
Dyslog APL poa
APL*PLLS poa
APL.63J00 poa
APLZ poa
Dyaleg APLIW 895
APL+PC (APL*PLUSIPC) pea

APL+DOS (AFL*PLUS I7)
APL+Win (APL*FLUS II)), APL+LInK

For 386{PC under Windows 3.1
Distributer for Austria and Switzerland
Distributor

Distributor

Complete package by |G Zenkner&Handel to perform structurat
analyslsfenglneering calculations. Also suitabla for dynamic
problems, &.g. earthquake simutation.

New Zealand distributor

Flrst genaration APL with numerous enhancements. Multi-user
versien (Unix, Mirage, MCS).

Second generation APL. Nested arays, user defined oparators,
selaclive specification elz, Mulli-user version (Unix, Mirage,
MCS)

Second-generation APL. Nested arrays, user defined operators,
selective spedification, etc. Mulil-user AIX version with full
CSF{Metif support

First generation APL. Single user, full windowing Interface,
software floaling point support.

First generation APL. Single user, tull windewing interfaca,
hardware fioating point.

Second generation APL. Full windowing interface, softwara
floating point suppart.

Second generation APL, Full windowing interlace, Hardware and
software floating polnt suppart.

Second generation APL. Full windowing interfaca Hardware and
software floating peint support.

Dyadic Systems

Manugistics

MicroAPL Ltd

IBM

Fully fledged Windows development envirohment.

Complete APL+ and Statgraphles product range and links to
various 3rd party products.
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APL+UNIX
APL*PLUS Sharefile

Soliten Associates  SHARP APL for MVS poa
SHARP APL for Unix poa
Strand Software Canada
All ARL*PLUS Products poa
Dyadic and IS produsts poa
USA
Dyadic and 1S1 products poa
Uniware APL+PC poa
APL+Unix poa
APL+DOS poa
APL+WIn poa
Cyalog APL/IW poa
APL PACKAGES
COMPANY PRODUCT PRICES{£)
Adaptable Systems  FLAIR poa
Adaytum Scitware  Adaytum Planning poa
The APL Group Qualedi $1500-4000
APL Software Lid
(mafnframa) RDS poa
IPLS poa
REGGPAK poa
{microcomputer)
POWERTOOLS 295
REGGPAK poa
RDS 990
Beautiful Systems  ASF_FILE $399
NAT_FILE $299
DBF_FILE 209
SF_READ poa
The Bloomsbury Software Company
(for VSAPL) Enhancements & Shareflle poa
Compiler poa
{for APL2) Sharefille/AP poa

for IBM MVS mainframes
for IBM RS/8000 and Sun SFARC

All APL"PLUS preducts including upgrades and educational.

Uniware is the exclusive APL2000 distributor In France and also

distributes in Switzerland and Belgium. Call for prica quotes.

French distributor for Dyalog

DETAILS

Finite loader and Interactive rescheduler. Customisable full-
function scheduling system. (Available outside Australia by
spacial arrangament only.)

Full-featured Budgeting and Financial Planning system for
medium fo large enterprises.

Electronic Datz Interchange (EDI) translaton software for the
PG, with strict compliance chacking.

Helation Data Base System
Profect Management System
Regression Analysis Package

Assembler written replacement function for commonly used
CPU-consuming APL functions, includes a Forms Processor.

Hegression Analysis Package
Relationel Database System

Dyaleg AFL/W auxlliary processor for access to APL*PLUS/PC
APL companent files (* ASF).

Dyalog APL/W auxiliary processcr which emulates the
APL*PLUS{PC guad-N native flle subsystem for access lo the
DOS file system.

Dyalog APL/W auxiliary processor for efficient block mode
access to dBASE format files, Designed to get large amounts of
data in and cut of dBASE. Not suited for random accass to small
amounts of data (it does not handle keys).

Dyalog APL/W tunctions 1o read APL*PLUS dala objects of any
type or structure from *.SF style component files created by
APL*PLUS Il or [1

Component files, quad-functions & nested arrays for VSAPL
under VM/CMS & MVS[TSO

The First APL compllert

BTSC's shared access component file system for APL2.
Comparable to all APL"PLUS fils systems: multi-user storage of
APL2 armays with efficlent disk usage.
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Causeway Causeway for Dyalog/\W 35/$50 Registration for the Causeway platform supplled with Dyalog
APL/W as shareware.
Rain Graphlcs (shareware} 35/$50 Annual reglstration covers full on-line decumentation (Windows

Help) and handy-reference for the Rain graphies workspace
supplled with Dyalog/V.

RainPro Graphics (professional) 250 The ultimate graphlcs toolkit for the APL developer. Adds 3D
charting capability, Web publishing and dipboard suppaort to the
shareware product. Charts can be included in Newleaf reports.
Functionally compatible across Dyalog/W and APL+Win. L

NewlLeal for Dyalog and +Win 400 Frame-based reporting teo! with comprehensive table-generation
ahd text-tiow support. Offers multiple master-page capability,
bitmap wrap-around and on-screen preview with pan and zoom.
Fully supported &n Dyalog/W and APL+Win (1.8 and above)

Clnerea AB ORCHART 250 Organization chart packags for IBM APL2/PC. Full & haavily
commented source ¢ade Included - fres Integration inte ather [
applications. NB: ASCIT output with ine-drawing (semi-grephic) !
characters for boxes.

CODEWCRK HELM pea Declslon Suppert system for top management. Handles large
mult-dimensional tables, data analysis, EIS presentations;
generates HTML and Latex output. Platforms: DOS, APL+I, f
Windows 3.1/95 for Dyalog APL, LAN suppont. Ideal for APL !
customisation, more than 100 Instalied,

CYBEX AB APL Gral/PC 290 Presentation graphics for APL"PLUS/PC (GG)
APL Gral IIfPC 395 Presentation graphles for APL*PLUS IIJPC (CGI). :
Utility Functions APL2 1900 For APL malnframe; ind. a very fast search, :
Utllity Functions tIfPC 130 Same package for APL*PLUS {IfPC.
H.M.W. AXTRA poa Front-end Foreign Exchange dealing / pos keeping
Arbitrage poa Arbitrage modelling
Basket poa Basket currency modelling
Menu-Bar poa pull-down menu for APL*FLUS{PC !
HRH Systems APL Utilities poa Software o ransfer workspaces between APL*PLUS and Sharp,
and between APL"PLUS and I-APL Saftwars to import IBM .ATF -
flles to APL*PLUS. i
APL*PLUS Utilities Public domain software, unlock locked fns, a user-friendly
alternative to locking, fns of mathematical physics, menus, and
others.
IAC{Human Interfaces SPARKS poa Educational simulation of electric cireult {for Apple Mac))
EPIDEMIC poa Educational simulation of spreading infection {for Appla Mac.) .
COINS poa Educational simulation (K83) of coin-tossing experiment with ;
simple stats (for Apple Mac.) '
FIBONA poa Educaticnal simulation of Flocnacel's rabbits (for Apple Mac.) i
I-APL L1d Educalional workspaces & PC format disks with the axamples from; Thomson. Espinasse !
(Kits 1-4), Kromberg, Jizba & FinnAPL All the examples to save
your fingers!
IBM APL Products A Graphical Statistical System  $250 for DOS, Product Number 5764-009
(AGSS) $500 for Workstations (OS/2, Alx, Selarls), Product Number 8764092 '
$2500 for CMS, Product Number 5764-011
Impetus Ltd Impetus poa Coerpoerate Modelling and Reporiing System.
INFOSTROY APL*PLUS/Xbase Interfaca
(11386 Verslon 2) 3198 Complete packege written in C. Comparable with the data, index

& memo files of FoxPro, dBASE, & Clipper. Multi-user support.
No DBMS license required,

{PC Version 2) $98 As abova for APL*PLUS{PC.
(BLL Verslon 1) 5198 “Tha same in a DLL form! Giver your Windows applications all
advaniages of DLLs.
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Insight Systems

IUTILS/XP 2085
ASI 95
WinCom @5
52D,220,X2% poa
SQAPL Client poa
SQAFPL Server pea

Interprocess Systems APL2 Development Warksiation poa

{malnframe)

JAD Scftware

Lingo Allegro

Mercia

RE Time Tracker Oy

Soliton Assoclates

IEDIT $3000-5000
AFM 515300
Enhanced Format $2575
PowerCode $2000
WSOHRG $1500
JAD SMS 150-500

FRESCC Business Graphlcs po&

AP126fFPC poa
AP127jPC pea
AP119/FPC poa
FACS poa
TCGPR poa
LOGOL 92 poa
TWIGS poa
uImw poa
AJGRAPH poa
ECCO PRO with APL poa

NEWT TCP{IP SDK with APL poa

DB+ poa
LOGOS poa
MAILBOX poa
VIEWPOINT poa

Cross-plattorm utllity library Including simple OS ealls ((3IR,
COPY, DEL, RENAME) and DATE functions. For APL*PLUS II,
APL2 and Dyaleg APL under Windows, OS/2 and Unlx.

APL Spreadsheel Intertace. “Device-independent” spreadsheet
driver supporting Excal, 123 and Quattro-Pro for Dyaleg APLW

Asynchronous comms package for Dyalog APL/W

Advanced APL synlax analysis and convaersion packages from
Sharp and APL2 to Dyalog, and between any two APLs

Interface from APL*PLUS Il, APL2 and Dyalog {Windows, CS{2
or Unix) to most SQL databases over thost networks.

Makes APL"PLUS II, APL2 or Dyalog APL {Unix) available as
Sequelink servers, Can be called from SQAPL clients or other
applications such as Excel, C++, Smalltalk, Visual Basle,

Full screen APL2 editor with Inmediate APL execution, and fullk
seraen debugger

High performance compenent and keyed file system {VS APL
and APL2)

A GQuadFMT data formatter for VS APL and APLZ
External tunctions for APL2
Full-screen Workspace Crganizer for APLZ.

Software management system for APL*PLUS Il based on
hierarchical databases; includes tull-screen interface and stand-
alens functions. Price depends on number of users.

Fast and Easy Business Graphics DLL

GDOM Interface for Dyalog APL/W

ODBC Intarface for Dyalog APL{W

TCF{IP Interfaca for Dyalog APLIW

EMMA-like intertace to DB2 or ODBEC databases

APL Code and Appllcation Management for Dyalog APL/W

Logistics management system for 386/436 & RISC computers.
Sales Forecasting, Inventory Management, Master Scheduling,
Distribution Requirements Planning, Sales & Cparations
Plarning.

A modular Yibrary of toois % teach and explore state-of-the-art
materials management concepts. Developed by R.G. Brown.

Comprehensiva high-level Windows User Interface library for
APL+WiIn and +ll v 5,1, Comprehensive spreadshests, replicated
flelds, speclal field types, stc. 16 and 32 blt versicns avallabla,

Graphpak-compatible 20 graphles package for +Win and +DOS.
Includes mult-window support, print and tmetafile support. No
DLLs required,

Leading group and personal infermation managemant system
with comprehensive customising. Supplied wilth sample +¥in
workspace te Interface to ECCO databases via DDE.

Lead TCP{IP SDK with Interlaces to all protocals. Supplled on 3
CD ROMS together with & semple +Win workspace.

Database Interface for APL+DOS under Windows. Allows
combinirg character-based APL applications with ODBC-
compllant databases such as Oracle and SQL-server,,

Applicaticn Development Environment
Electronle Mall
Report generator with interfaces to DB2 and MVS dala
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UNIWARE
APL+Win Monthly Trainlng Program$600

Advanced Windows Programming ...$95

DLL parser for +Win $250
Dalphi Forms Translator 5195
APL+Link Pro poa
SQAPL Pro poa
RainPro poa
NewLeaf poa
GraphX and ChartFX poa

Fermula Cne and Dyalog APL $95

Warwick University BATS 250
FAB frea
Zark APL Tutor (PC} %299
APL Tutor (MF} $5000
Zark ACE 389

APL Advanced Technigues,... $59.95

Communications  $200 po, $500 m!

Download 50+ page document about APL+ programming each
menth. You alse get one or more werkspaces full of re-usable
APL code and sometimes additional files or products.

200-paga book plus companion disk on interfacing APL and
Delphi. Contains full coverage of Delphi-2, +Win and Dyalog.

Parss any Visual Baslc DLL declaration file Into & set of quadNA
definitions. Turn constants and structures inte APL variables.
Avallable for APL+Win and Dyalog/w.

Design forms with Defphi and tum them automatically into APL
programs which recreate the same lorm (+Win and DyalagfW).

CDHC interfaca tor APL+WIn
ODBC interface for Dyalog APL/W

Highly customisable 2D and 30 publication graphies for
APL+Win and Dyaleg APL/W

Page layout and printing tecls for APL+Win and Dyalog
High-quallty business graphics for APL+WIin

100-page book + companion disk on how to use the Formula
One VBX with Dyalog APL/W

Menu driven system for time series analysis and forecasting
using Bayeslan Dynamic modelling. Price Is reduced o £35 for
academic instltutions.

Training program for the abova,

APL computer-based tralnlng. Available for APL"PLUS PC &
APL*PLUS Il. Demeo disk $10.

Malnframe version,

APL continuing education. APL tutar news and hotine phore
support.

488pp. book, (ISBN 0-9619067-07) Including 2-disk set of ulility
functions (AFL"PLUS PC formar).

Move workspaces or flles between APL environments.

APL CONSULTANCY AND DEVELOPMENT

COMPANY PRODUCT PRICES(£)
Active Workspace  APL Programming poa
Adlee Consultzncy pea
Andrews Consultancy poa
APL Peopla Consultancy poa
AFL Solutions In¢ ~ Censultancy poa
AUSCAN Software  Consultancy poa
Bloomsbury Scfiware Consultancy 300-T50+VAT
Camacho LConsultancy poa
Ray Cannon Consullancy poa

DETAILS
Short or leng-term consultan! available,

Development, maintenanse, conversion, migration,
documentztion, of APL products in all APL envirchments

APL programming and analysis, specialises in lree-processing
algorithms.

Consuitants available at all levels. Expertise in APL system
deslign, project management, pratotyping, financlal appllcations,
decislon support systems, MIS, links to non-APL systems,
decumentalion, etc.

APL systems design, development, malntenance,
documentation, testing and ralning. Providing APL solutions
since 1868,

APL software development, tralning

Manuals; feasibility reports and estimates; analysis and
pregramming; APL and MS Windows applications; Sharp, ISI
APL, APL*PLUS, APL2/PC and other APLs spaken, Fixed price
systems a spediality

APL, C, Assembler, Windows, Graphics: PC and mainframe
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Causeway

Paul Chaproan

CODEWORK

David Crosslay
Peter Cyriax

Dinoscft Qy
Dogon Research

Dyadic

Evestic AB

General Sottwars
Godin London Inc

Entropy Scftware Lid

HM.W,

Consultancy end Tralning

Consultancy

Consultancy

Consultancy

Consuitancy

Cansultancy

Consultancy

Consultancy

Consultancy

Consultancy
Software Development

Gansultng

Caonsuitancy

Hoekslra Systems Lid Consultancy

Michael Hughes

Consultancy

|AGfHuman InterfacesCansultancy

INFOSTROY

Insight Systemns

Intelligent Programs

JAD Software
Kestrat

Phil Last
Linge Aliegro USA

Documentation
Tralning
Consultancy

Censultancy

Consulancy
Documentation
Training
Consultancy

Consultancy

Consultancy
Constitaney

poa

250-500

poa

poa

100-150
120-200
160-300

poa
poa
poa

poa

from 120

poa

poa

poa.

poa

poa

pea

10¢-200

pFoa

poa

poa

On-site tralning for Causeway, RainPro and Newleaf.
Custornisation and enhancement to meet local needs. Code
review and pre-implementation check of Causeway applications.

24 hour programmer: APL, Smalltalk, C; Windows front end
design a speciality.

Development, malntenance, migration, documentation of APL
applications. Spadiallty: Info systems for top exgcutives, Intamet
applications.

Broad experlence in many APL environments

Junior Consulant
Cansultant
Senior Consultant

Spedialised in very large databases.

APL Systems tonsultancy, design, Implementation, support,
documentation and maintenance. All dialects with special
emphasls oh APL2 and Dyalog APLIW.

APL and Unix system design, consultancy, programming and
training.
Excellent track recard from 10+ years of APL applications in

banking, Insurance, and education services. All dialects,
platforms and project phases. SGL expertise,

We have applicaticns In the food manulacturing field, travel
agency and airline bookings field and In product lease
management.

Company reporting, business graphlcs, Windows applications
with Dyaleg APL/W,

Sysiem design consultancy, programming. HMW speclalize in
banking and prototyping work.

APL consultaney, programming, ete. Alse UNIX system
administration

Consultant with 10+ years experience with various APL
interpreters and G,

APL on Macintosh & PC. HCI desigh. VDU ergonomics:
ECG/Health & Safety compliance.

On-line asslistance, product demos & mock-ups, manual writing;
{oreign language soltware localization,

Using |-APL (or courseware & distance learning materials; Mac
programming In €, APL & HyperCard.

Maving applications between platforms. Clienyserver
development. Multllingual user Interface.

Expens in APL conversions between any combination of!
APL*PLUS, APL2, Dyalog APL and Sharp APL We are also
experienced right-sizers, comfortable with networks and
relational databases {that alsa means when NOT to use SQL)
and dientfserver development in APL, C and Visual Basic.

Systems development, enhancements, suppart
Preparation of new manuals, rewriting of existing materials,
Training for APL experts through to nen-technlcal system users.

Systems design and development, project managermert,
technical manuals, financial and actuarial expertise In APL.

All APLs, all environments. Design, analysis, coding,
maintenance, documentation, training, Interiacing.

General APL consulting:
Migration and Downsizing; Perermance Tuning.



Vector Product Gulde Vol.13 No.3

Mackay Kinloch Lid  Consultancy 170-320 Dasign, analysis and programming for banking, Insurance,
financial planning and modelling, corporate performance and
legal reporting

MasterWork Scltware Consultancy poa Consultancy

MicroAPL Consuliancy poa Technical & applications consultancy.

Ellis Mergan Consultancy 250-500 Business Forecasting & APL, Systems.

Oasls Systems Cansultancy poa Expertisa in APL system deslgn, Project managament,

conversion, migration, tuning; for all APL versions
{10+ years experience)

Optima Consultancy poa A range of consultants speclalising in all areas of
pharmaceutical, industial and financial systems with 5-15 yrs
experiencs ¢n both PC and mainframe.

QB On-Une Consultancy 350 Speclallsing in Banking, Financial & Flanning Systems.

RE Time Tracker Oy Consullancy poa APL appiicatien conversions, APL Windows Interlaces, APL to
APl-Hevel interfacing to any system under Windaws, TCH/IP
network and ctalabase connectlvity.

Rex Swain Cansultancy pea Independent consultant, 20 years experience, Custom software
development & tralning, PC andfor malnframe.

Rochester Group Consultancy poa Specialise In MIS using Sharp APL

Shepp & Assoclates  Consultancy poa APL applications developmant and consuiting, especlally In the

travel Industry, especlally on small computers, 26 years
experience In APL programming.

Snake Island Research Inc
Consultancy poa APL interpreter and compller enhancements, Intinsic functions,
perfarmanece eonsulting, APL paralle! compliar APEX 1s giving
vary goad initial performance tests with convolution somewhat
faster than FORTRAN.

Strand Software Consultancy pea Advice on migrating to and from all flavours of APL and
hardware plaforms. Full-screen Intertace implementaticn, APL
utiliies, benchmarking, efficiency analysis, actuarial software,
system development tools, valuation, pricing and modelling
systems.

Sykes Systems Inc  Consultancy poa Complete APL services speclalising in audit, optimisation and
convarsion of APL systems. Excellent design skills. Al dialects
and platforms. 17-23 years experiencs.

Uniware Consultancy poa A range of consultants, experts in Windows programming, with
APL+Win and Dyaleg APL/W. Mora than 100 major APL
applications already developed. We all have additional expertise
in Formula One and Delphi.

Wickliffe Computer  Consultancy poa System design, consultancy, programming end documentation.
Especlally project management and decislon support systems

OTHER PRODUCTS

COMPANY PRODUCT PRICES(E) DETAILS

Adles Employment poa Contraclors and permanent employees

APL-385 Typefaces poa Varlants of the APL2741 typelace avallable to spedification.

APL Paople Employment Agency poa Employees placed at all levels,

Bloomsbury Software Tralning poa Contact the company for details.

Comlog Comie-Logger $26,96+p&p APL*PLUS Il eamic-book inventory system, Shareware version
evallable on America Online.

HMW Employment poa Contraciors and permanent employees placed.

HRH Systems APL lessans Cn.screen Interactive APL lessons for APL*PLUS, TryAPL2,

Sharp and I-APL— in English or French.
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The BES\APL: $24p.a. 703-528-7617, $200-14400k, N-B-1, 24 hours, APL educational
material is downloadabla free. An additional 30 megs of APL
software for APL*PLUS, PLUS 11, 1BM, Sharp &I-APL s
avallable to subscribers (cost is $24/y1). Seleclion available on
disk for 315 post-pald, Free on-disk catalogua.
I-APL Ltd An APL Tuterial 3 45pp by Alvord & Thomson
An Encyclopaedia of APL (2d Ed) 6 228pp by Helzer
APL In Social Studies 3 36pp by Trabermarn
I-APL Instruction Manual (2d Ed) 3 55pp by Camacho & Ziemann

APL Programs for the Mathematics

Classroom {Springer-Veriag) 16
Programming inJ 10
Arlthmetic 12
Tanglble math ]
Sharp APL Reference Manual 42
APL Press Books

185pp by Thomison

75pp by Ken iverson

118pp by Ken |verson

36pp by Ken Iverson

34%pp by Barry

A comprehensive selection of early APL literature

poa
Pleasse note there is a packing charge of £3 per order

Kestrel Empiloyment poa Permanent and contratt, home and abread. From individual
placement to supply of complete project teams.
Software Library poa Low-cost software distributicn service; call for detells.
Casls Systems Tralning poa Introductory courses In APL.
Advanced courses for different APE, versions
Renaissance
Data Systems Booksellers The widest range of APL books avallable anywhere. See Vector
advertisernents.
Soliton Associates  MVSLINK poa Interface from Sharp APL {Unix & MVS) to non-APL data and
software in the MVS envirenment.
S5aL poa High-performance DB2 interface for Sharp APL (Unix and MVS).

OVERSEAS ASSOCIATIONS

GROUP LOCATION JOURNAL
ACM/SIGARPL Internaticnal Cuaote Quad
APL Bay Area USAN. Califomia APLBUG
APL Club Austria  Austrla -

APL Club Germany Germany APL Joumnal

Ass. Francophaone pour
la promotion d’APL France

Les Nouvelles d'APL

OTHER SERVICES Ann.Sub.
Monthly Meelngs (2nd Monday} $§15
Quarterly Meetings 200AS(indiv), 1000AS(comp)
Semi-annual meetings DMB0D

FFas50 (privata) FF2B00 (Company)

BACUS Belglum APL-CAM Conlerances & Seminars £18 ($30)
Capltal PCUG Washington, B.C.  Monitar Monthly meetings, occaslcnal classes . free
Danish SIG Denmark

Duich AFL Assoc.  Holland - Minl-congress, APL Share¥ars Initiative

FinnAPL Helsink!, Finlané  FInnAPL Newslatter Seminars on APL 100FIM{private), 30{student), 1000 (Co)
Rome/lialy SIG Roma, ltaly

RusAPL Moscow, Russla  APL Cluk Seminars and Annual Meating 100,000R {students 20,000}
SE APL Users Grp  Atlanta, Georgia  SEAPL Newslatter Quarterly meetings $10
SovAPL Cbninsk, Aussia

SwedAPL Swaden SwadAPL Nytt Semi-annual meetings, seminars SEXT5
SWAPL Texas, USA SWAPL 18
Swiss APL (SAUG) Bemn Par of Qtty Sl-Info SF&0 (S1)+ SF20 (SAUG)
Sydney AFLUG  Sydney, Australia  Epslion Monthly Meetings

Terante SIG Toronte, Canada  Gimme Arrays! Monthly Meetings, APL skills database, J SIG, Teronte Toolkit $25
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ADDRESSES

ORGANISATION
ACM/SIGAPL

Actlve Workspace Ltd
Adaptabtle Systems

Adayturn Software
Adles

Andraws
APL-385

APL Bay Area APLBUG
APL Clut: Austria

APL Club Germany
The APL Group Inc

APL People | Softwara
APL Sclutians ing

CONTACT
Donna Baglio

Aoss D Ranson
Lois & Richard Hill

Douglas Rowley
Bernard Smoor

Dr Anne D Wilson
Adrian Smith

Lawis H. Rebinsen (Sec}
Harald F. Nelson

Dieter Lattermann
Stuart Sawabini

Jifl Moss
Eric Landau

Assodiation Francophone pour

{a promoticn 2'APL
Atlantis Software
AUSCAN Software Ud
BACUS

Beautiful Systems, Inc.
Blocmsbury Software
Camacho

Ray Cannon

Paul Chapman
Causeway Graphical
Systemns Lid

Chicege 81G

Clnerea AB
CODEWORK Italia srl

ComlLog Software
CPCUG

David Crossley
CYBEX AB

Pster Cyrlax Syslems

Ludmila Lemagnen
Arthur Whitney
Richard Procter
Joseph De Kerf
Jim Geff

Peter Day

Anthony Camache

Adrian Smith,
Duncan Pearson

Larry Mysz
Rolf Kernemark
Mauro Guazzo

Jeff Padneau

Lynne Sturtz

Lars Wentzel

Feter Cyriax

ADDRESS, TELEPHONE, FAX, EMAIL etc.
ACM, 1516 Broadway, New York, NY 10035 USA Teli+1 (212) B26-0608
Emall: baglio @ acm.org

Moulsham MIll Centre, Parkway, Chelmslord, Essex, CM2 7PX, UK.
Tel: 01245-496547, Fax: 03245-496845.

49 Firs! Street, Bfack Rock 3193, Australia.
Tel: +61 3 9589 5578 Faxc +61 39589 3220 Email: adsys @bm.net

13 Great George Street, BRISTCL BS1 5RR UK Tel: 0117-921 5555

Dorpsstraat 56, 4128 BZ Lexmond, Netherlands,
Tel +31 347 342 337 Fax; +31 347 342 342 Emall; adtee & concepts.nl

28, The Greaen, Acomb, YORK YOZ SLL, UK Tel: 01904792670

Brook House, Gilllng East, York YO8 4.7 UK. Tel: 01439-768385
Fax: 01439-788164 Email: 100331,644 @ compuserve.com

1100 Gough St, Apt 14A, San Frandsco, CA 84109, USA
Tel: +1 (415) 928-2058 Emall: frgp21a@predigy.com

cfo N-TECH, Siebenbrunnente!dg. 4-6, A-1050 Wien, Austrla.
Tel: +43 1 5458063 Fax; +43 1 5458063-17

Rhelnstralts 23, D-59190 Walldor!, Germany.
Tel: +49 6§227-63459 Compuserve: 100332,1461

844 Danbury Ficad, WILTON, CT 06897 USA.
Tel: +1 {203) 762-3933 Fax: +1 (203) 762-2108

The O1d Malthouss, Clarence St, BATH, BA1 NS UK. Tel: 01225452602

1107 Dale Drive, Silver Spring, MD 26910-1807 USA
Tel: +1 (301) 589-4621 Fax: +1 (301) 5894618 Emall: elandau @cals.com

174 Boutevard de Charonne, F-75020 Paris, FRANCE
Emall; lemagnen @aol.com

1105 Harker Avenue, Pale Alte, CA 94301 USA

8 Springmount Ave, Toronte, Cntarle MEH 2Y4 Canada
Tel: +1-416-651-4037 Emall: rjp@ interlog.com
Waeb: htipiifwww.interlog.com/~rjp/auscan/

Rooiberg 72, B-2570 Dulfel, Belglum. Tek +32 15 31 47 24

308 Qld York Road, Sulte 5, Jenkintown, PA 18048, USA
Tel: +1 (215) 885-2635; Fax: +1 {215) 886-4888

3-6 Alfred Piace, Bioomsbury, London WC1E 7EB UK.
Tel: 0171-436 9481; Fax: 0171-436 0524; CompuServe: 100010,1467

11 Auburn Road, Redland, Bristo! BS6 LS UK, Tel: 0117-9730036.
emall; acamachc @cix.compulink.co.uk  Reuternet {Sharp); ACAM

21 Woodbridgs Rd, Blackwaler, Camberley, Surmay GU17 DBS UK
Tel: 01262-874657 Emall: 100430.740@ compuserve.com

51B Lambs Conduit Street, London WC1N 3NB UK,
Tel: 0171-404 5401. Compuserve: 100343,3210

5 The Maltings, Castegate, MALTCN, North Yorks YO17 0DP UK
Tel: 16E3-696760 Fax: 01653-637719 Compuserve: 100265,1564

836 Highland Drive, Chicage Heights, IL 60411 USA C'serve:73040,3032
Shyttegatan 25, 5-193 00 Sigtuna, Sweden.

Corse Calroll 32, 10123 Torino, ltaly.
Tel: +39 11 885168 Fax: +39 11 812 2652 Email: codework @inrete.it

PO Box 5578, Derwood, MD 20855 USA
Tel: +7 (301) 990-7063 Emall: joMt@ sottmed.com

Capital PC User Group, 51 Monroe Street, Sulte PE-2, Rockvills,
Maryland 20880-2421, USA. Tel: +1 (304} 762-8372 Fax: (301) 762-9375.

187 Le Tour du Pont, Quartier Le Mourte, 84210 ST DIDIER, France
Tel: +33 90-66-08-87

Gruvgatan 358, 5421 30 V. Frélunda, Sweden.
Tel: +46 31-45 37 40. Fax: +46 31.45 24 23,

22 Hereford Road, London W2 4AA UK. Tel: 0171-229 5344
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Danish User Greup
Datatrade Ltd,

Dinosoft Oy

Dogon Research
Dutch APL Assoclation
Dyadic Systems Ltd.
Entropy Software Lid
Evestic AB

FinnAPL

General Software Lid

Per Gjerlgv
lan Tomiin

Perttt Kaliojar

Dick Bowman
Bernard Smoor (Sec)
Petar Donnelly
George Macleod

Qlle Evere

M.E. Martin

Godin Londen Incorparated Gaétan Godin

Hartford CT Group

Bob Pomeroy

H.M.W.Trading Systems LtdStan Wilkinsan

Hoekstra Systemns Lid
HRH Systems
Michael Hughes
IAG/Human Interfaces

I-APL Ltd

IBM APL Products

Impetus Ltd
INFOSTROY
Insight Systems ApS

Inteligent Programs Ltd

Interprocess Systems inc.

lverson Scftware Inc.
J Austria
JAD Software

Japan APL Association
Kestrel Consulting

&hir Last

Bob Hoekstra

Dick Holt

lan A. Clark
Anthony Camacho

(for queries, order forms)

J C Business Services
{for pre-paid erders only)

Nancy Wheeler
Cedric Heddle
Alexei Miroshnlkov
Mortan Kromberg

Mike Bugknall
Stella Chamberlain

Eric Iversen
Joachim Hoffmann

David Grossley

Mark Harrs

Phil Last

Emall; gjeriov@ bm.nat

1 & 2 Sterfing Business Park, Salthouse Road, Brackmllls, Northamptars,
NN4 OEX UK. Tel: 01804-7802414

Lannrotinkatu 21C, 00120 Helsinki, FINLAND.
Tek +358 9 70028825 Fax: +35B 8 70028624 Email: dinosoft@dinosoft.fl

2 Dean Gardens, Lendon E17 3QP UK Tel: 0181-520 6334
Emaf:bowman @apl.demen.co.uk

Postbus 1341, 3430BH Nieuwegein, Netherlands,
Tel: +31 347 342 337 Fax: +31 347 342 342

Riverslde View, Basing Road, Old Basing, Basingstcke,
Hants RG24 DAL UK. Tel: D1256-811125 Fax: 01256811130

Bartrum House, Ravens Lane, Berkhamsted, Herts, HP24 2DY UK
Tel: 01442-878065 Email: 100412,1305@ compuserve.com

Berteliusvagen 12A, 5-146 38 Tulllnge, Sweden
Tel&Fax: +46 778 4410 Email: olle.evero@mailbox.swipnet.se

Suomen APL-Yhdistys RY, FinnAPL 8F, PL 1005, 00104 Helslnki 10,
Finland

22 Russell Road, Northholt, Middx, UBS 4QS UK. Telffax: 0181-864 9537

12 Gerrard St., London, Cntarlo, Canada NBG 4C5
Tel: +1 (519) 672-8280 Fax: +1 (519} 438-6381 Email; info @godin.on.ca

Mass Muiual Life, 1295 State St, Malldrop F465, Springfleld,
MA 01111 USA Tel: +1 (413} 7688-841 1x2838

Hamlton House, 1 Temple Avenue, Victoria Embankmen
Londen ECAY OHA LIK, Tel; 0171-353 8900; Fax: 0171-353 3325,
Email:100020.2632@ compuserve.com

5 Thorsden Court, Gulldfore Road, Woking, Surrey, GU22 7QiS UK
Tel: 01483-771028 Email: bab@khamsin.demon,co.uk

3802 N Richmond St, Suite 271, Arlington, VA 22207 USA
Tel: +1 (703) 528-7624; Emall; dick.holt@acm.org

28 Rushton Acad, Wilbarston, Market Harborough, Leics. LE16 8GL UK.
Tel: 01535-770998 Email: 101740.1203 @ compuserve.com

9 Hill End, Frosterley, Bishop Auckland, Co. Durham DL13 25X UK
Tel: 013858-527190. Compuserve: 1000213073

11 Auburn Road, Redland, Bristol BS6 6LS UK. Tel: 0117-9760036
emall: acamacho@clx.compulink.co.uk Reutarnat (Sharp): ACAM

56 The Crescent, Milton, Weston-super-Mare, Avon, BS22 8DU UK
Tel: 01534-625181

APL Froducts, |BM Santa Teresa, Dept M46/012, 5565 Balley Avenue,
Ban Jose CA 95141, USA. Tel: +1 (408) 483-APL2 (=2752)
Fax: +1 {408) 463-4488 Email: APL2@vnetibm.com Cserve: GO IBMAPL2

Rusper, Sandy Lana, vy Hatch, SEVENQAKS, Kent TH150FPD UK
Tel: 01732-885126

3 8. Tulenin Lane, 5t. Petersburg 191186 Russta,
Tel:+7 812 312-2673 Fax:+7 812 311-2184 Email:aim@infostroy.spb.su

Nordre Strandvej 119A, DK-3150 Hellebaek, Denmark
Tel:+45 49 76 20 20 Fax: +45 49 76 20 30 Emall: info@insight.dk

9 Gun Whart, 130 Wapping High St, London E1 9NH Tel: 0171-265 1120

11680 Alpharetta Highway, Suite 455, Roswell, Georgia 30076, USA
Tel +1 (404} 410-1700, Fax; +1 {(404) 410-1773 Cserve: 70373,2676

33 Major Street, Toronto, Cntario, Canada M5S ZK8 Tel; +1 (416) 925-
6096; Fax: +1 (416) 488-7559 Emall: info@jsoftware.com

Minzgrabenstr, 68, A-B010 Graz, Austria. Tel: +43 (0)318 814529
Fax: +43 {3)316 816683 Emall: JoHo@magnet.at

580 Eyer Drive, #81 Pickering, Ontario, Canada LW 387
Tel: +1 (905) 837-1895 Fax: +1 (905} 831-5172

23-2-302 Hiromichi, Adachi-ku, Tokye 120, Japan

Business & Technology Centre, Bessemer Driva, Stevenage,
Herts SG1 20X UK, Tel: D1438-310155 Fax: 01438-310131

148 Crosshreck Street, Cheshunt, Herts, EN8 8JY UK. Tel: 01892 633807
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Lingo Allegro USA !nc.

Mackay Kinloch Ltd

MasterWork Software Ltd
Melboume APL Group
Mercla Seftware Lid.

MieroAPL Ltd.

Ellis Margan

New York SIG APL
Qasis Systems B.V.

Optima Systems Lid

Potomac APL 5IG

QB On-Line Systems

Victorta H. Fil

Alastair Kinloch

Fraser Jackson
Harvey Davies
Gareth Brentnall

David Eastwood

Ellis Morgan

Nestor Nelson
Theo Zwart, Louis Rijkse

Paui Grosvenor

John Martin

Phillp Bulmer

Renaissance Data Systams Ed Shaw

AE Time Tracker Qy
Rochester APL

Tha Rochester Group !nc.
Romefltaly SIG

RusAPL

SE APL Users Group

Shandell Systems Ltd,
Shepp & Associates LLC

Snake Island Research Inc

SOCAL (South Calffornia)

Soliton Associates

SovAPL
Strand Sofiware Inc
Rex Swalin

SWAPL

Richard Eller
Gary Dennis
Rotert Pullman
Mario Sacco
Boris Makeev
John Manges

Maurice Shanahan
Andrew Shepp

Bob Bemecky

Roy Sykes Jr

Laurie Howard

Alaxander Skomorokhoy
Anne Faust
Rex Swain

Stuart Yarus

113 MeHenry Road, Sulte 161, Buffale Grove, IL 80085 USA

Telk+1 (708) 459-7529 Fax:+1 (708) 455-8501 Email: info@lhge.com
518 Webster's Land, Edinburgh EH1 2RX, Scotland, UK
TelfFaxfAnswerphone: 0131 228 3580 PagerfVelcemall: 01426 98 3858
Email: 100010.33@compuserve.com

PO Box 58-036, Tawa, Wellington, New Zealand.

Tel and Fax: +64 {4) 232-4440 Emair: 100242.2535@ compuserve.com
CSIRO Dlv Atm Res, Private Bag No.$, Mordialloc, Visteria 3195, Australla
Tel: +61 358G 7574 Fax; +813 686 7600 Email: hid@dar.sslro.au

Helt Court North, Heneage Street West, Aston Science Park, Birmingham
B7 4AX UK. Tek 0121-359 5086. Fax: 0121-359 0375

South Bank Technepark, 80 Lendon Road, LONDCN SE1 6LN UK

Tel: 0171-022 8866 Fax: 0171-928 1006

Email: MicroAPL@& microapl.demon.co.uk

Myrile Farm, Winchester Road, Stroud, Patersfieid, Hants GU32 3PE UK.
Tel: 01730-263843 Emall: Ellis @ mrtirm.demen.co.uk

PO Box 138, NY j0185-0002, USA

Lekstraat 4, 3433 ZB Nieuwegeln, Holland Tel: +31 30 B0 66 336
Fax: +31 30 60 65 844 Email: oasisbv@pi.net or zwart@oasis.nl
115 Brighton Road, Purley, Surray CR8 4HE UK

Tel: 0181-763 2490 Fax: 0181-763 2491

Email; 100551,1401 &compuserve.com

51 Monroe Street, Plaza East Tweo, Rockvilla MA 20850-2421 USA
Tel: +1 (301} 762-9372 Fax:+1 (301} 762-93756 Emailjam&acm.org
5 SBurrey House, Portsmouth Rd,, Camberley, Surrey, GU15 1LB UK.
Tel: 01276-855880 Fax; 01276-855301

P Box 421, Georgetown, CT 06982, USA. Tel: +1 (212) 854-3078
Mikankatu 8 A, 2.krs, PL 363, 00101 Halslnkl, Finland,

Tel: +358 9-621 3300 Fax: +358 9-62% 3378 Email: re@rettfl
Soliton Assoclates, 1100 University Avenuse, Rochester, NY 14607 USA
Emall: gsd@ipsalat: tor.soliton.com

50 8,Unien St., Rochester NY 14607-1828, USA.

Tel: not known. Fax: +1 (716} 271-1230

Casella Postale 14343, 00100-Roma Trulle, ltaly

Email: marsac@vnet.ibm.com

box 971 (for Makeev), Dmitrovskoa Sh.,2, 127434, Moscow, Russia
Telffax: +7 95 210-7783 Email; makeav®@ atom.al.x-atom.net

412 Comancha Trall, Lawrenceville, GA 30244, USA

Tel; +1 (770) 972-3756 Email: seapldoc@aol.com

Chiltern House, High Street, Chaltont St. Giles, Bucks HPE4QH UK,
1312 Washington Avenus, Gth Floor St. Louls MO 63103, USA

Tel: +1 (314) 621-83272 Fax: +1 (314) 621-4267

UK Address: Claridge House, 29 Barnes High St, London SW13 gLwW
Tel: 0181 8768668 Fax: 0181 B756680

18 Fifth Street, Ward's Istand, Toronto, Ontario M5J 2BS Canada

Tel +1 (416) 203-0854 Fax: +1 (416) 203-6599

Email: bermecky @eecg.1orento.edu

Sykes Systems Inc, 4649 Willens Ave, Woodland Hills,
CA91354-3812 USA Tel: +1 (818) 222-2759 Fax: +1 {B18) 222-9250
Seliton Asseclates Lid, Groot Blankenberg 53,

1082 AC Amsterdam, Netherlands

Tel: +31 20 646 4475 Fax: +31 20 644 1206 Email:sales@ soliton.com
PG Box BOG1, Obninsk-5, Kaluga Region, Russia

Tel: +7(08439)31483 Emailaskom2 @ kaluga.rosmail.com

19235 Covington Court, Shorewood MN 55331 USA

Tal: +1 (612) 470-7345 Email: amfaus!@eol.com

& South Street, Washington, CT 06753 USA. Tel: +1 {860) 868-0131
Fax: +1 {B6Q) 868-9¢70 Emall: rhswain @acm.org

PO Box 210367, Bedford, Texas 76005, USA Tal: +1 (817) 5770165
Campuserve: 73700,2545 Emall:syarus @uricomp.net
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SwedAPL

Swiss APL User Group
Sydney APLUG

Sykes Systems Inc
Toronle SIG

Uniware

Wickliffe Computer Lid
Warwick University

Zark Incamparated

Christer Ulthlelm

Novator Gonsulting Group AB, Svirdvégen 11C, S-182 33 Danderyd

Sweden Tel: +46 B 6§22 63 50 Fax: +46 8 622 63 51 CServe: 100341404

Swiss APL User Group, CH-3001, Bern 1, Switzerfand

Email: si@ifl.unizh.ch

Bob Bykerk
Tel:+61 2 9365 2520

Roy Sykes Jr
Tel: +1 {818) 222-2759 Fax: +1 (818) 222-8250

Richard Procter

4649 Willens Ave., Woodland Hills, CA 913584, USA
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REVIEWS SECTION

New Trace Facilities in J3.03
by Roger KW. Hui

Acknowledgments

I am indebted to Richard Brown and Cliff Reiter for suggestions leading to
facilities described herein,

Extension to Exror Text

The name of the current verb (if any) is displayed along with the name of the
error; having the current name makes it much easier to isolate errors in nested
function calls.

Example O:

mean=: sum % #

mean i.9

lvalue errcr: sum the current verb is sum
| mean 1.9
sum=: +/

mean 1,9

mean ‘fasdf’
{domain error: sum
| mean'asdf’

(+/ % #) ‘'asdf’
idomain error the current verb is anonymous
| (+/%4#) tasdf’
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Example 1:
mean=: 3 : ‘'(sum y.) % # y.!'
mean i.3g
Ivalue error: sum
! { Sum Yy.)%¥Y.
sum=: 3 : ‘t+/y.!

mean 1,9

mean ‘'asdf’
|domain error: sum

! +/Y.

Trace

The conjunction 13!:16 controls tracing,.

u 13!:16 n
(r,c) 13!:16 n

The right argument n specifies the maximum level of function call to be traced:
0 means no trace; 1 means immediate execution only; _ means trace
everything; etc. The left argument can be a verb to be used for displaying arrays
in the trace {and is not itself traced during tracing). It may also be integers r,c,
whence the system default display is used, clipped to r rows and ¢ columns.
{(Two numbers suffice as clipping parameters because the output of an n-
dimensional array is 2-dimensional on the screen.) Finally, it may be the empty
vector, whence the current trace level and display controls are shown. The result
is i.0 0.

The following sets of examples illustrate the use of the trace facility.

Coentrolling Trace
Tracing

Tacit Verbs
Explicit Verbs

Operators

U S A

Errors
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Example 0: Controlling Trace

trace=: 13!:16

lr =: 3 3 'S5l:Bettly, 111 linear display of an array

- - trace _ trace everything; display everything

9 trace 1 trace immediate execution only; display maximum of 9 rows
"t trace n sameas - _ trace n

lr trace n linear display of trace output

Example 1: Tracing

Tracing provides information on results within a line; the action labels, “0 monad”,
“1 monad”, “9 paren”, etc., are from the parse table in Section II E of the | Intro-
duction and Dictionary, and reflect the activities of the interpreter with high fidelity.

The commentary on Lhe right is not part of the trace.

- - (131:186) _ trace everything; display everything
i.L

——————————————— 0 monad ------ action

i. verb

L argument

612 3 result

===================s=========== end of parse

0123 result of immediate exec.
n=. # 'Cogito, ergo sum.'

--------------- 0 menad ------

#

Cogito, ergo sum.

17

——————————————— § 18 -~--—----

As usual, the result of
=. immediate execution is not
17 displayed if the last action
=======s======================= was assignment.

--------------- 2 dyad ~=wea--

5 left argument

* verb

10 20 30 40 right argument
50 100 150 200 result




VECTOR

Vol.13 No.3

——————————————— ¢ monad ------
i.

2L

012 3

L 56 7

——————————————— 9 paren ------
0L 23

4 5 6 7

——————————————— 3 adverb -----
+

/

+/

——————————————— 4 conj -w-----
+/

/o

——————————————— 1 monad ------

*i
50 1¢0 1560 200
2500 10000 22500 4OQOOC

2500 10000 22500 LOCCOO
175000 475000

$75000 475000
Example 2: Tacit Verbs

sum=. +/
lr (13t!':16) _
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verb
argument
| result

Words to the left of »:

are parsed first because an
operator may “grab” a
verb.

| left argument
|

verb
right argument
result

end of parse
result of immediate exec.

linear display of trace output

linear display of argument
linear display of result
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——————————————— 0 monad ------
sum
i.g
—————————————————————————————— trace cutput is indented
+/ one space for each level
i.9 of function call
36
=z===uz=====z=================== end of trace at this level
36 result of pending action
--------------- B is ---------
8
36

mean=: sum % #
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sum % #
i,8
+/
i.9
36
b result of mean
L result of pending monad
y result of immediate exec.

Example 3: Explicit Verbs

agm defined below computes the arithmetic mean if the left argument is 0 and
the geometric mean if it is 1.

agm=: 4 : 'if. 0=x. do. {(+/ % #)y. else. {(+»/ %~ #)}y.
end. '

lr (13!':18) _

0 agm a b 5 6

——————————————— 2 dyad ---~---
0
agm
3 % 56
0
4 ¢ 'if, ¢=x. do. (+/ % #) y. else. (*/ #:1- #) y. end.'
3456
0=x, new line to be parsed
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smms=z====zsss==z===ssss===z===== end of parse
(+/%#)y. new line to be parsed

——————————————— 5 trident ----

L. 5 result of line {+/%#)y.

5.5 result of pending dyad

4.5 result of line 0 agm ...

4.5 result of immediate exec.

Example 4: Operators

Tracing an expression involving an operator can provide insight into the internal
workings of that operator. Thus:

sum=: +/

Ir (13¢:186) -
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——————————————— 4 conj ---=---
sSum
1
sum” i
——————————————— 1 monad ------
i.
3 9
i.3 ¢
——————————————— 0 monad ------
sum”1 apply sum toeach
i.3 & vectorof 1.3 §
+/
i.9 cell0
36 result of cell 0
+/
9+1i.9 cell 1
117 result of cell 1
+/
18+i.9 cell 2
198 result of cell 2
36 117 198 overall result assembled
TS SCS S S SCSEEOOE=TSSSSSSSS=S=S==S=3= from the individua] I"ESI.].".S
36 117 198
sum\1l 2 3 sum prefixes
——————————————— 3 adverb -----
SUm
\
sum\
——————————————— 0 monad ~-=«---
sumby
1 2 3
+/ The verb is applied to
,1 successively longer
1 prefixes.
+/
12
3
+/
12 3
&
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13686 overall result assembled
s===z=z=====z===z=====z=z==z=z==z==zc=== from individual results

Example 5: Errors

Tracing is quite effective at pinpointing the location of an error, because it shows
the events leading up to the error,

mean=: Ssum % #
Ir (13!:186) _
mean i.9

!value error: sum the current verb is sum
] mean 1.9
sum=: +/

mean 'asdf'’'

|domain error: sum the current verb is sum
| mean'asdf!
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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 we will include it here.
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APL2000 User Conference
October 23rd - 24th 1996, Orlando, Florida

reported by Adrian Smith

General Impressions

There was no doubt that this was an overwhelmingly positive conference. | went
along not really knowing what to expect; this was the first time that the
APL*PLUS (PC and Unix) world had got together after being gradually
abandoned by the ‘M’ company (delegates were willing to speak of Dyadic by
name, but not of the other lot!) and T think everyone present was mightily
relieved to see their interpreter moving forward again.

The overall attendance was 80+ (excluding APL2000 delegates) which was at
least 20 more than expected, so there was some moving of rooms to
accommodate meals and sessions. Otherwise the organisation went like
clockwork; everyone was given a very nicely indexed folder with all the papers
included, an APL2000 tennis shirt, and a name badge with his or her name in
readable lettering. Future APLnn conferences please note!

The travel was very straightforward, as Orlando is a major holiday destination,
and the hotel was comfortable, low-rise, and friendly. It was much more
appropriate to this kind of gathering than the vertical kind, being basically a
collection of motel-type units (all cars around the outside) clustered around a
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large garden area with tennis-courts, 3 swimming pools, and lots of shady areas
to sit down in and chat with other delegates. The climale was perfect — hot but
not humid during the day and warm enough at night that we could sit out for
breakfast at 6.30am watching Venus fade to invisibility as the sun came up. We
never did get the ‘wake-up’ call to work, but the local bird life {of the
Mockingbird variety) went off with absolute reliability at 6.30 (and again at 7.00)
so this was never a problerm!

Conference Diary

Opening Session (Eric Baelen)

The proceedings opened at 8.00 on Wednesday 23rd with breakfast and
registration, and Eric Baelen welcomed us to the conference at 9.00 in a typically
upbeat style. The delegate list was strongly biased to the USA, with a particular
interest from the insurance / healthcare / actuarial sector, but there were
representatives of 11 other countries including Finland, France, Sweden,
Columbia (maybe a first for an international APL gathering?) and Australia.

“

Eric’s message was a simple one “I'm proud it's in APL” and he encouraged
everyone to adopt this as the message of the conference. In fact when any other
speaker suggested that some work “locked just like Visual Basic, so we don't
need to tell anyone it’s in APL” Eric would leap to his feet and admonish them.
He introduced delegates to the latest interpreter — a new version was included
in every conference pack — and gave a brief roundup of the main sessions to
come. It was interesting to see the reaction to the new Gui components, many of
which have been available in Dyalog APL for at least 6 months; I would say that
the majority of this audience were not even aware of the “D” company at all, and
those that had heard of it were totally uninterested. It is probably also true that
they do not really need sophisticated Windows programming tools — insurance
systems tend to be simple form-filling applications and actuaries are quite happy
running their functions from the session prompt. What they need is a fast array
engine with a fast, adequate Gui interface: this is exactly what Eric is giving
them! What they also need is the ability to do this stuff across corporate
networks, which is where the TCP/IP interface comes in — see later!

SoftMed moves to Windows (Chris Lee)

When Chris first came across the SoftMed company, he naturally asked them
what they did; on being told “Medical Records” his reaction was the same as
everyone else’s — well, that should take about 20 minutes, then what do you do?
In fact it is a massively complex area, and it is becoming increasingly necessary
to get it right. There have been several recent examples of hospitals getting the
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wrong record in the wrong place at the wrong time, and people have been hurt
or killed as a result. The SoftMed system is the market leader in the US because it
includes a very thorough authentication and checking process, and because it
was designed by someone who knew what the issues were and how they could
be solved by computer.

Chris began by running through the history of the system, then he took us
through the somewhat stop-go history of the Windows conversion, before
showing us around the current product. It all started 14 years ago when Don
Segal saw a need for a software solution, bought an IBM 5120 and programmed a
one-hospital system in APL. After 14 years it had been installed in over 1000
hospitals, and consisted of a large collection of APL*PLUS/PC workspaces
embodying years of effort making that original little system do all the things the
users wanted it to do. It never even moved to PLUS Il — many users were
working on old 286 kit.

When Windows first came along, SoftMed wondered what to do about it, and
got a unanimous reaction from their users: “DOS is faster, simpler ...” and so
they quite reasonably stayed with it. Then about 1 year ago the wind suddenly
changed. Microsoft started a healthcare consortium, all the new customers
wanted Windows and the IS departments started giving Windows 95 machines
to many of the existing users. Overnight it became a case of going to Windows or
losing market share. When you are the market leader, you get very upset at
losing share!

Very early in the design process, SoftMed set some important ground rules:

1. They would protect the existing DOS user base. Bugs would still get fixed and
vital enhancements included.

2, They would maintain database compatibility across the old and new systems.
This would allow the systems to co-exist and would allow hospitals to
upgrade with a simple software installation. One problem with hospital
records systems is that you can afford no long periods of downtime, sc a
massive fileconversion process was never likely to be possible.

3. Don Segal appreciates what the users do — every keystroke counts. If they
transcribe 1 less document in a day, they lose money! The system must save
keystrokes wherever it can by tabbing well, anticipating input, providing
short codes like ‘'t in date entry fields. Windows is not designed this way!

4. Coding style must be consistent. The old system evolved to conserve symbol
table, 50 it has dense complex code with shott meaningless names. In its 12-
year lifetime it has seen many APL programmers pass by, some of them not
very good. Chris was determined lo set some rules on modularity, coding
style and code management.
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The next phase was what Chris called “Toe-Wetting”; finding a small self-
contained project that they could use as a learning experience. They had started
work in C on a system to store and retrieve EEG charts; C was used because of
the apparent impossibility of building anything useful with the APL*PLUS 1I
Windows interface. They ‘sold” the product with a delivery date of February and
by the major show in October they were in the state where “... well, it works on
my machine” with very little prospect of delivering on time. They couldn’t
simply abanden it (having already sold it) so they had 4 months to get something
off the ground in PLUS TII which was becoming stable enough to work with.

Chris’ team worked on the 4 or 5 functions that produced the data and they used
LEX2000 consultants to develop the Gui front end. By February they had a
working product, a satisfied customer and something to demonstrate to the
marketplace. Next they tried a simple conversion — ESA or Electronic Signature
Authentication. This has a quite complex back end (who can sign for what, under
what circumstances) but a very simple interface. It proved a good choice and was
moved successfully in January 95.

Having made two successful forays into the Windows world, SoftMed now
settled down to draw up the ground rules for a major migration of all the
existing systems. They already had a code management system, so one rule was
that there should only ever be cone live copy of each function. Naming
conventions are just a matter of someone setting a rule and everyone sticking to
it. As Chris put it “I got to be the somebody, so they're great rules”. APL does not
have static locals, so delta-underbar means “keep off this variable”; modules
have public functions, any others have At la (Three Letter Acronym) in front,
non-public variables are marked similarly. There is a ‘base workspace’” which is
built by the ] CodeInit command, and has some 212 common functions and 28
base variables included.

The next big decision was to go for user-defined classes as a way of
encapsulating special behaviours. For example they needed a list box which only
pulled the data as the user required it, rather than all at once before anything
was shown. These were made to feel very like the built-in O¥I controls which
gave a consistent interface to the developer. They also ensured a consistent look
and feel to the end user.

The DOS code was riddled with file reads and user prompts, and file writes and
prompts. Chris was determined to separate data access code from Gui code —
there would be no file reads in Gui code and no dialogue boxes popping up in
the data-access code! This immediately meant they were into a significant
rewrite, not just a simple code migration.
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He was also doing his best to ‘raise the bar’; programmers like to solve problems,
so let's set them real application problems, not nasty low-level ones. The
objective is to build with bigger and bigger pieces, so the application developers
can concentrate on putting it all together. An excellent example of this
philosophy was a user-defined class which took a matrix of field definitions and
added a single control with the fields neatly laid out below each other. It handled
scrolling with <Up> and <Down> buttons as required, and had sensible resize
behaviour built in. As a result, programmers who were faced with the need to
generate many rather simple data-entry forms quickly could stop messing
around in J¥ED and simply define the required fields. The class sorted out the
spacing, tabbing, and other litile details like bolding the caption of the active
field. I think of all the things which were shown on the first day, this was the one
which really got people’s attention! Mental note to put something similar into the
next Causeway release!

So much for the groundwork — everything was just nicely ready to start when a
stack of urgent work came in and (see objective (1) above} everyone was
switched back to the DOS product. Chris did what he could to validate and test
the groundwork during this period, and with hindsight the hiatus of nearly a
year was time well spent. When the Windows work came back to the front of the
queue it did so with a bang, and having a solid base meant that the standards
worked, and got used, from day-1.

The two shows that count are in October and February, so when the message
went out in July “Windows or Bust — we do not show the DOS product any
more” they had to move 3 major apps in a very short time. After a month Chris
was behind, as there was more tricky detail in the field-level behaviour than he
had anticipated. However he just made it in time, and was sufficiently confident
about the February deadline to take time out to give his talk! He was also keen to
point out the benefits of working closely with APL2000, who now owned the
interpreter and were listening hard to the users {and their own consultants) and
fixing the major irritants in the interpreter. The ‘conference bag’ release has a
couple of extra events to ensure that field-exit is always caught, and that it can be
rejected if the data is invalid; these are in there because SoftMed was finding it
painful to work around all the holes left by validation on UnFocus. Where next?
Chris was confident that by February he will have at least one major customer
running live with the new system.

FAQs, Tips and Techniques

This was the first of the parallel sessions, and was of most value for the printed
material, and the helpful workspaces on the supplied diskette. This included
handy code for things like turning the paper around, simulating OEDIT under
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pregram control, and so on. The questions were mostly oldish chestnuts like
“why this ridiculous co-ordinate system, what's wrong with pixels like everyone
else uses? or legitimate complaints about JWED (which does not handle
extensions to styles for existing objects, or any of the recent additions like
property sheets). People seemed to be having a lot of trouble with multi-line edit
fields, and in general were advised to wait for the RTF edit field, which sounds
like a case of sledgehammer and nut. In general, 1 felt that this session was a
good idea which failed to work as well as it should have done — I would be
interested to hear what the other attendees thought.

New Language Features (Bill Rutiser)

I was sorry to miss this session; unfortunately it clashed with the first of our two
presentations on Rain and NewLeaf. To summarise briefly from the printed
notes:

+ Ravel with axis, both with integer and fractional axis, giving lamination in the
latter case.

+ API.2-style partition with axis. Personally 1 find this quite horrible to use, and
bless APL+ for retaining the sensible version as QPENCLOSE, but I suppose
the APL2 compatibility is necessary.

+ Axis specification on all the scalar dyadics, so you can add vectors to matrices
easily. Fine, and handy, but please can we have rank as an alternative? This is
one thing that } does so much more consistently!

+ Object attributes with JAT, again in APL2 style. APL*PLUS has been slormg
function timestamps since 1984, but only now can you reveal them! You can
also check the object’s syntax without actually taking the trouble to parse the
header. It was noted in the QA session at the end that this is reset whenever
the function is fixed, so is of little value to anyone with a file-based code
management system. They will have to continue with checking component
timestamps until +Win adds Dyalog-style JOR which preserves the
timestamp on fixing.

+ N-wise reduction. This is a real gem, and is one of the things that adds
genuine tool of thought’ power to the language. Of course you can do moving
averages trivially, but it allows so much more, for example looking for runs in
data, or the ultimate one-line “life’ program. This gets a lot more relevant these
days when everyone is into bitmap processing — the first thing you do when
smoothing jaggies is to count neighbours, and how better to do it than to
border with zeros then take the 3+/ 3+ #MAT? So simple, yet so much in tune
with the kind of array-thinking that APL encourages.

All the new features will be in APL+Win and APL+Dos by the end of the year,
and APL+Unix early in 1997.
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The LEX2000 Financial Reporting Software (Michael Steiner)

This session was a run through the raison d’étre of AFPL2000's major application,
and a demonstration of several of the more interesting Gui features. The market
is defined by the gap between spreadsheets {easy to use, flexible, manually
intensive, prone to casual errors, hard to maintain} and General Ledger packages
{strong on data integrity, trial balance built in, lots of standard reports, inflexible,
limited budgeting and forecasting, lots of redundant accounting structures}.

LEX2000 uses the classic 4-dimensional data model (see e.g. Bittlestone, APL
Business Technology 83) with dimensions representing:

+ Time. This is more complex than it sounds, as the accounting periods can vary
and it must include moving windows for concepls like ‘last quarter’.

» Account. Typically this is a consolidated general ledger with a summarised
chart of accounts which can be common across geographically separated
subsidiaries.

+ Component. This represents the business organisation, and can be multiple
trees, for example by product group, legal company and so on.

+ Submission. This is an arbitrary label attached to a particular set of
accounting data, such as ‘Last Year’s Budgel’ or 1995 Actuals’. Typically the
system would be asked lo make comparisons between submissions.

The demonstration of the finished system showed some neat tricks, for example
any three of the four dimensions could be presented as ‘Page” “Row” ‘Column’
and you chose the presentation simply by dropping the appropriate icon into the
correct box. As you clicked and dragged, the icon made itself into a cursor so it
looked as if you had picked it up with the mouse. When you dropped it, the
report re-arranged automatically.

Support for OCX objects (Patrick Parks)

This wasn’t beta code, nor yet alpha code — it was ‘aeroplane code’ but it all
seemed to work and promised a much better integration of the FarPoint grid
control, and all the other emerging OCXs, into the user’s application. At the
moment you need to know the OLE registration string to connect to the object,
but soon you will just be able to OWI 'New' 'FarPoint' to place a
registered control on your form.

Controls will have the obvicus properties mapped to the standard OWI syntax,
so ‘where’ will work as expected, but will obviously have lots of extra properties
which will be passed on untouched. Any event messages will be passed on
exactly as they arrive from the OCX, so the co-ordinates on mouse-down could
well be xy rather than row-column. Patrick was unsure whether to preface all
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control-specific properties with a standard prefix, or just those which could clash
with an APL+Win standard, for example if a control had its own ‘where’
property this would appear in the property list as “xwhere’,

For the first time, all properties will be case-insensitive (“Maybe it's time to
lighten up a little, Patrick ...") ‘cos that’s how OLE is.

The Knights who say N1 (Mark Osborne & Michael Steiner)

This was a very educational two-part session which started with an excellent
introduction to the basic ideas in Client-Server, covering everything from simple
web browsers, through ‘Fat Client’ to multi-layer models.

In the first session Michael introduced the basic ideas of Client-Server with the
‘coffee shop’ analogy. The customer (client) orders “Coffee with cream and
sugar” from the bar (server) via the waitress (network). This is a typical ‘thin
client’ example, where the client has nothing to do other than drink the product.
Extending the model to ‘fat client” would be simple; the customer orders “strong
Java” which comes black. He adds sugar and cream to taste, and stirs with the
spoon provided. The network does a little more (it carries the spoon), the server
does a lot less, and the client takes on the stirring, and can make some choices
about the precise dose of sugar and cream required for maximum satisfaction.

Now suppose the order is “Irish coffee with Cheesecake”. The barman sends out
for the cheesecake and gets an assistant to measure the whiskey. This is typical of
a multi-layer Client Server, where the customer sees no difference (other than
perhaps an increase in waiting time), but the server may become a client for a
while as the request is assigned to other servers, and the results collated and
packaged. This is typical of many more advanced Internet applications, where
the customer fills in a simple form and hits the <Submit> button.

We were given a very quick demonstration of PC-PC client server, running ‘peer
to peer’, with a neat application implementing a shared whiteboard between two
APL sessions. Either side could draw stuff, and have it appear in the other
machine, effectively simultaneously. This was run using two video projectors on
side-by-side screens, and there was no visible delay — very impressive and all
the more so given the total programming time involved: less than 4 hours.

After lunch we continued with a more technical view of the network, and how
TCP/1P sockets actually work. Hopefully, Vector can talk Mark or Michael into
writing up their slides as a proper paper, as I thought they gave a particularly
lucid description of the concepts involved and 1 cannot really do justice to it here.
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We started with the Socket (a communications endpoint} which has four
attributes:

1. Descriptor. This is a small integer, assigned by the system when the secket is
created and unique within the process that made it.

2. Host Address. This is the internet address of the physical machine en which
the socket has been created. It looks like 192.168.160.212.

3. Port Number. These relate to the service the socket will provide, and several
are reserved for standard services, for example 7 (echo), 21 {ftp), 23 (Telnet).

4. Connection. A link to a single partner socket.

50, how do we set up a socket and get it to connect to another socket ‘out there’
on the network? First both client and server make a “Socket” call which creates a
socket, allocates a descriptor, and returns it. Now they must fill in items 2 and 3
of the above list, which is done with a “Bind” call, giving the host address and
any reasonable free number (such as 2002) for the port. Now the server can be
told “Listen” and will be ready to accept incoming connections which have the
correct address and port number.

Now the clever bit! The client sends out a “Connect” call from its socket, the
server accepts it, clones itself with a new descriptor, and sends an * Accept” thus
making the link. The original socket is still there, still listening, and can accept
more connections (cloning itself again) as required. The connected sockets can
now use “Send” and “Recv” to move arbitrary data across the link, and
everything in between is ‘just some magic’ — we don’t care how it happens.

The new system function Oni handles everything you need to make these
sockets, get them talking, and move data between APL systems or any other
TCP/TP host which happens to be out there. Tt will be built into the interpreter on
both the PC and Unix platforms, but will be too late to make the 2.0 release.
Expect to see it with the first update release in 1997. The general syntax is simply

re+«[ni 'function' arguments
re«data QOni 'fupction' arguments

... where the return code is 0 (for OK) followed by some data, or -1 followed by
an error number and possibly some additional information. The “Send” and
“Recv” functions default to moving data in internal APL format, so you can
move arrays very efficiently between processes on different platforms. Other
data types such as ‘char’ and ‘int’ are provided for communication outside the
APL world. Examples of simple function calls could be:

Oni ‘gethostname!
0 delilah
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... which finds out where we are, or to get the actual address details:

Oni ‘gethostbyname' ‘delilah’
0 delilah 2 4 192,165,160,212

. which returns the address type, length and actual value. Now to make a
socket:

[lni ‘'‘socket!
03

There are arguments, but they default to the common case and can be elided
here. The 3 is the descriptor we need (more or less like a file tie number) to set up
the remaining socket attributes and start communicating;

Oni 'bind' 3 2005 '192.168.160.212}
oo

... 50 now three of the four attributes are filled in (2005 is our port number) and
we can set it listening:

Opni ‘listen' 3 5 s tie number and gueue depth
00

The queue depth will default to 5 if we leave it out. Now for the fun part!
Suppose someone out there has gone through the same sequence and now
issues:

Onri 'connect' 3 2005 '192,168.160.212'
00

... giving the port number and address of our server, We can establish the link
by accepting the incoming request:
Oni ‘accept' 3
0 5 2 2005 '192.168.160.216"

... getting back a new descriptor for the clone socket thus created, and the
address of our new partner. Now we can send and receive in either direction, so
the notion of client and server more or less vanishes as soon as the connection is
completed:

data (Oni 'send' 3 'APL!
0 35
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.. the result is the number of bytes transmitted. On the receiver side;

[ni 'recv' 5 'APL!
0 there's too many kids in this tub

Of course you need to know that something is ready to receive! At the moment
the only option is to run a timer and make a ‘Select’ call to check what is waiting,
By the time the product is released, there will be an event (possibly on the system
object) to let you know that something has arrived. Finally we must release
(untie) the sockets:

Oni 'close' 3 4 5 7
00

... giving a vector of descriptors to be closed.

Of course all you have here is the roadway — it is up to you to build the vehicles
to drive down it, and decide how you will load or unload them. This is what is
called a ‘protocol” and in the simplest case would just be a numeric code
appended as the first elernent of your data to tell the receiver what to do with it.
For example in the shared whiteboard application, 3 followed by a ‘Draw’
command string was interpreted as “draw this’ and so on. If you want to talk to
standard applications (such as the Alta Vista server or the Netscape client) then
you need to look at the messages they exchange and use these protocols yourself.
Fortunately this is all character-based and quite simple to copy (Michael
included a simple ‘spy” version web browser on the demo disk to reveal the
underlying message format) so building a basic Web server is much easier than it
sounds. As we were well out of time by now, the details were ‘left as an exercise
for the reader’.

User Defined Classes (Chris Lee)

This was the session T was saddest to miss — again it fell opposite our own slot
in the schedule. Tt was also very squeezed for time, as breakfast over-ran by
nearly 20 minutes (it was served out on the terrace and everyone was enjoying it
far too much to move inside), but lunch was a fixed peint. The basic idea is to
extend the built-in classes by adding new properties and methods, and to
provide access to all the properties and methods via a cover function @I which
worked in exactly the same way as raw 0w I would. (Query: +Win does not support
user-defined events, which Causeway would find it hard to live without. What does Chris
do to get around this restriction?)

Each UDC is defined by a single function, and typically involves the creation of
several Gui objects. The newer ones have been constructed from a standard
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template which ensures good documentation and structure. Some examples in
the handout:

+ sAdder which puts up a pair of list boxes and some means of transferring
items between them, and sorting them.

+ AButtonGrp which takes a vector or array of button values and returns
information on the state of the group as a whole.

- aDate which accepts dates as masked input and knows how to handle short
code for “today’ or “+n” days from today.

+ aFromTo — a pair of date UDCs separated by a "to” label

+ aSpin — an edit field or Date UDC coupled with a pair of spin buttons.

As you can see, the UDCs can be defined in terms of simpler UDCs and so on
down to the raw Gui controls. This looks like a very powerful and extensible
idea, and probably should be supported by whatever replaces IWED as the
standard design tool. More details {and a copy of some of the latest UDCs and
their documentation) are available from chris@softmed.com. Chris is happy for
anyone to make use of these ideas, and in return only requests that you send him
any particularly interesting UDCs that you make.

Roundup

The main conference ended on Thursday, and was followed on Friday by a solid
training session for users new to the +Win Gui, Flights being hard to get after
Thursday evening, Gill & 1 skipped before the official finish, but I am sure that
the closing session went well. Thanks to all who made it such a useful event,
particularly to Sonia Beekman who found the hotel, handled the admin and set
up the excellent conference folders. We look forward to meeting them all again
next year, same time, same place.
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APL Meeting in Denmark

reported by Gitte Christensen & Stefano Lanzavecchia
(info@insight.dk)

The Danish APL Special Interest Group under the Danish Data Association hosts
a series of late afternoon meetings each season. The content of the meeting varies
and includes presentations of new releases of APL interpreters, new add-on
products to APL, and Case Studies from APL-users. The attendance varies too,
from 20 to 60 APLers.

On November 27th we had invited Bo Grave from the Danish Railroads and
Adrian Smith from Causeway.

Bo Grave spoke about his recent work on controlling signals for railroads. His
work is based on BeoLogic, a constraint solving system based on binary nested
arrays developed by Gert Mgller for Bang and Olufsen. If you would like to read
more about the background to this, Bo’s APL96 paper is available on the web at
www .demon.co.uk/apl385/apl96

The system allows the user to define all valid solutions to a given set of input.
Having specified all constraints the model is reduced to a dense binary array
containing the full operational information to control a complicated system, in
Bo's case the rajlroad signals. One of the big advantages of the system is that
since all possible combinations are generated and taken into account the model
can be checked for consistency, making sure that any set of input has one and
only one valid response from the controlling system. Other uses of the system
are not surprisingly the Beolink system by which all musical outlets in your
house can be coordinated via the same remote control; also power supply
systems can be modelled using Beclogic.

Adrian Smith started out by showing the audience some examples of the work
Causeway has been doing for SAP using the design tool Causeway. After this
introduction a short guided tour of the facilities of Causeway left the audience
with the impression that certainly object-oriented style applications were no
longer beyond their capabilities as application developers. Causeway is currently
shareware being distributed with Dyalog APL but will soon appear in a fully
documented Pro version.

The next presentations were the Pro versions of NewLeaf and Rain, which
Dyalog APL users have had the opportunity to experiment with for a while.

74




VECTOR Vol.13 No.3

Now with both products being fully documented and available for both
APL+Win and Dyalog APL we should expect to see some flashy output
generated from APL applications.

Both utility products are extremely easy to use and generate publication quality
output.

APL-users will particularly appreciate the ability of Rain to handle non
equidistant axis divisions, a very useful facility when dealing with time series
and an area which has not been dealt with properly by the standard graphics
DLLs, VBXs and the like.

NewLeaf allows you to lay out, format and design compound reports containing
bodytext, tables generated from APL variables, and graphics from Rain in a very
flexible and dynamic way. NewLeaf also comes with a layout designer, a facility
the audience expressed interest in having available for Rain as well.

At the very end Adrian was asked whether he had a utility for generating
Windows help files in an easy way. And you guessed right — of course he had.
Having it demonstrated the audience’s response was a definite make this a product
too.

It is always a joy to see ingenious uses of APL and to watch the growing success
of commercial APL applications. It is also reassuring to see how tools for
Windows APL development now become available as products just like they did
for the mainframe environment. It strongly confirms my belief that APL is
indeed very much alive and faces the future as a capable tool for implementing
simple solutions to complex problems.

Gitte Christensen & Stefano Lanzavecchia
Insight Systems ApS '

Nordre Strandvej 119A

DK-3150 Hellebzaek

Denmark
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(GENERAL ARTICLES

This section of Vector is intended for general readers who have a working
knowledge of ATL or ]J. Authors are encouraged to submit articles which
illustrate effective APL applications.
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Import/Export and the Wealth
of Namespaces

by Douglas R. Bohrer

Abstract

This article is a proposal for a mechanism to reference objects in namespaces as
local variables which are not erased on exit. The connection of unqualified object
names to namespace objects of the same names is defined as a 0 function. The
connection is localized at the level of the function which makes the connection.
The value of the mechanism for object oriented programming is explored. Twa
advantages of such a scheme, inheritance without duplication and “fire and
forget,” are discussed. Several other new [ functions and variables are suggested
as convenient to the basic proposal.

What's in a Namespace?

Namespaces are a concept recently introduced in Dyalog APL. They are named
objects which contain a collection of APL functions and variables. This grouping
is self contained, allowing objects with duplicate names to exist in separate
namespaces.

Classical APL has only one namespace, the global workspace. Schemes which
allowed grouping objects in the past sometimes allowed objects to be packed into
packages. However, these objects were packed from and unpacked into the
global workspace.

Multiple namespaces behave somewhat like multiple workspaces in that object
names can be duplicated. The difference is that multiple namespaces can exist in
a single workspace. The root namespace is defined as the classical APL global
workspace. Just as the root namespace can contain “children” namespaces,
namespaces contained in the root can themselves contain children namespaces.

Namespace Notation

The specific notation for collecting objects into namespaces is not discussed,
mainly because I know only what T read in Vector about them. [ have had no
direct contact with them. I will define “fully qualified” object names as names
which show their descent from the root namespace. If an object named GBJ1 is
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contained in a namespace called NAME1 in the root namespace, then its fully
qualified name is # . NAME 1. 0B J1. By convention, “#” is the root namespace.

Importing Namespace Objects

The basic proposal is to define a [J function, OIME, which takes a character vector
containing the name of a namespace as its right argument. When executed inside
a function, 0IMP would localize all names of objects in the namespace. However,
instead of making the names local variables with no initial values, OIMP would
instead link all local references to these objects with the namespace objects. Any
reference to names of objects in the namespace would use and change the
namespace objects. In effect, objects'in the namespace would be passed to the
function by reference rather than value.

After the function exit, the local link to the namespace objects would be
dissolved, returning to the conditions prior to the function call. Ordinary local
variables would be erased. Whatever global and local variables were in use in the
calling function would be restored to view, However, changes to namespace
objects would be permanently retained in the namespace.

For example, if GBJ1 is the name both of an object in the root and in namespace
NAKE1, then a function call of OIMP '#.NAMEL1' would make all subsequent
references in the calling function to 0BJ1 a reference to # . NAME1.0BJ1 and
notto #.0BJ1 in the global workspace.

Under this definition of OIMP, calling it twice would localize and link the objects
in a second namespace. This localization would supersede previous localizations.
For example, if NAME?2 is a namespace containing an 0BJi of its own, then
executing O0IMP '#.NAME1' [I1IMP '#.NAME2' would cause references to
an unqualified OBJ1 to refer to #.NAME2.0BJ1 and instead of either
#.NAME1 . OBJ1 or#.0BJ1.

As a convenience, | will expand the definition of [JIMP to allow a list of
namespaces as a right argument. For example, OIMP "#.NAMEL # . NAME2!
would have the same effect as first doing OIMP '#.NAME1' and then JIMP
"#.NAME2"' in that order.

Sins Visited Upon the Children?

Since namespaces can themselves contain namespaces, it seems logical to define
the contained namespaces as children, I'm not sure how to handle inheritance,
that is whether objects in the parent namespaces are visible to the children. There
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are two alternatives: 1) children inherit all objects from their ancestors or 2)
children inherit nothing from their ancestors unless specified explicitly. Let's
examine the consequences of each approach.

If child namespaces inherit all objects from their ancestors, then all objects
contained in any ancestor namespace would be visible to the child. In this case,
the effect of doing OIMF '#.GRANNY.DAD.XID' would have the same effect as
OIMP '#,GRANNY' [OIMP '#.GRANNY,DAD' [OIMP '#.GRANKY.DAD.KID'. The
reader should note that inheritance would extend to ALL generations, not
merely the biblical 3 or 4 generations. By implication, all the objects in the root
namespace would be visible to all other namespaces as long as they had
unqualified names distinct from unqualified object names in the child
namespaces.

The alternative would be to inherit nothing. This option would mean that deing
OIMP '#.GRANNY.DAD.KID' would make visible only objects in the XID
namespace. Objects in GRANNY and DAD would not be visible unless you
imported them. To get inheritance from GRANNY and DAD you would have to
import them explicitly: OIMP '#.GRANNY #.GRANNY.DAD #.GRANNY.DAD.KID'.
The implication for the root namespace is that you would have to import it
explicitly as well. Root objects perhaps might be defined as visible for functions
with no [JIMP calls, but would have to be explicitly imported if JTMP was called.

Free to Choose

To summarize, inheriting everything has the advantage of requiring less code,
but giving less control to the programmer. Inheriting nothing means that you
have more control, but have to tediously enumerate all importations at each
function level. Traditional APL treatment of local variables as visible to all
functions called by the localizing function, which 1 refer to as global
presumption, would tend to argue for inheriting everything. Current fashion in
other languages would tend to argue for inheriting nothing automatically.

I think we should choose to inherit everything because it's more consistent with
traditional APL treatment of local variables. However, I am not too strong in this
conviction. Switching to political mode, I've invented a way to have it both ways,
50 you are free to choose whichever way you want to go.

Exclusive Locales

I will define a new [ variable, DXLGC. It will have two allowed values, 0 and 1. If
it's 1, all variable references are assumed to be exclusively local. Any global
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objects, in the root namespace or anywhere else, have to be explicitly imported,
with no automatic inheritance. Any object that's not imported is local exclusively
to the function using it. This means that any function you want to use inside
another function has to be imported first. Conceptually, this means each function
is an island to itself, with a wall around it. The traditional APL global
presumption is reversed if DXLOC is 1. Computer science purists’ heaven, where
everything has to be declared, or in this case imported, exists when CXLOC is 1.

The default value of DXLOC should be 0. If XLOC is 0, then traditional APL’s
global presumption prevails, and inheritance is automatic.

0XLOC should be localizable and eligible for inclusion in namespaces. Whenever
the value of JXLOC changes, the effect should be applied to the currently
executing function. In other words, if you localized XLOC and then set it to 1 in
function PURE1, then all global objects disappear for PUREL as well as for
functions called by PURE1. Importations into PURE1 would be in the inherit
nothing mode. If PUREL called function SLOPZ and SLOP1 localized OXLOC
and set it to 0, then SLOP1 would see all objects imported or created by PURE1.
Imports in SLOP1 would be in the inherit everything mode. However, if SLOF1
had no imported namespaces, then SLOP1 would not see the root namespace or
anything created or imperted by functions before PURE 1 was called.

If 0XLOC is 1, then it would make sense to allow importation of individual
objects as well as whole namespaces. For example, if OBJL is an object in
namespace # . NAMEL, then JTMP '#.NAME1.0BJ1' would import just 0OBJ1
and nothing else from namespace NAME1. On the other hand, if 0XL0OC is 0 then
it makes no sense to import a specific object. With automatic inheritance, OIMFP
'#.NAME1.0BJ1' would import all of the objects in NAME1, as well as all the
objects in root.

Using JXLOC, programmers could choose their poison: purist heaven where you
call every shot, or sloppy world where any landing you can walk away from is a
good landing. They could even switch back and forth to suit their convenience.

What’s Your Name, Who's Your Daddy?

If a lot of namespaces are imported, programmers like the author will get
confused and need to find out the fully qualified name of any object. T think we
will need a OWHC with a right argument of a list of object names. It could return
the fully qualified names of the objects in the list. For example, if 0BJ1 currently
refers to an object in namespace NAME1 and 0BJ2 refers to a root object, then
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OWHC '0BJ:1 0BJ2' would return '#.NAME1.0BJ1 #.0BJ2' as a
character result.

Programmers might also want to see which importations have been made at each
level of the SI stack. Perhaps 0SINS could be defined as a function to show the
SI stack with imported namespaces, just as 0SINL shows local variables. Those
without 0SI¥S could throw the first stones.

Setting a Default Namespace

People being basically lazy, they will want a way to set a default namespace just
like they can set a default working file directory. I think BN should be defined
as a localizable variable containing a character vector name of the base
namespace. The default value of CBNS should be the root namespace '#'. The
way this would work is as follows. If [BNS is '# . NAME1' then JIMP'NAME2'
would have the same effectas OITMP '# . NAME1 .NAME2'.

Where Have All My Objects Gone?

One problem yel to be faced is where to put global objects created by functions
who have imported namespaces. Should they go'to root or to the last imported
namespace? 1 think they should go to the base namespace in BNS. If OBNS is
'#.NAME1' and a previously undefined object NEW1 is given a value, then
since NEW1 does not have a fully qualified name it is given the fully qualified
name of # . NAME1.NEW1. Note that globals are created only when GXLOC is 0.
When GXLOC is 1, all variables are assumed to be local.

Note that under the default values for XLOC of 0 and for UBN.5 of '# ' that the
behaviour is exactly the same as classical APL. All references to unqualified
global names are references to the root namespace, that is the workspace itself.
All global objects created by a function are placed in the root namespace. Unless
you create namespaces and import them, or change the values of JXLOC or
{BNS, nothing has changed.

Object Oriented APL

Why go to all this trouble? The main reason to consider it is that the rest of the
world has become object orjented. While APL remains a classless language,
lacking any definition of object classes, everybody else has gotten very class
conscious. Basic now has visible object features and C has improved its grade to
C++. Recently, a computer science professor 1 met socially thought object
oriented programming in APL was a really good joke. Face it, the world thinks
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we have no class. I think this proposal is a way to be taken more seriously.
Specifically, this approach accommodates the encapsulation of objects, of APL
functions and variables, required to do object oriented programming.
Conceptually it works in a way that’s not a violent departure from “classical”
APL. The defaults are designed in such a way that classical APL behaviour is
unchanged if the new features are not used.

Inheritance Without Duplication

There are major advantages to this approach. The first benefit is inheritance
without duplication. Object oriented programming requires inheriting properties
from parent objects. Using importation, inheritance can be arranged, without
duplication, under function control. Assume that # . GPBUTTON is a namespace
containing objects for a general purpose button, and #,SPBUTTON is a
namespace containing only the objects related to a specific button. Then OIMP
'#.GPBUTTON #.SPBUTTON' would give access to all the general purpose
button objects and all of the specific button’s objects. The namespace SFBUTTON
would need to contain only objects which were unique to it. All the generic
objects in GPBUTTON could be shared by every button by importing GPBUTTON
before importing each specific button’s namespace. Further, if objects in
SFBUTTON had the same names as objects in GPBUTTON, all unqualified
references would use the specific objects from SPBUTTON. Even functions from
GPBUTTON would use SPBUTTON objects when called, as long as the functions
had OXLOC of 0 when called.

In contrast, the scheme explained in Vector seems to allow only one namespace
to be active at a time. As a result of this limitation, if you want to have one
namespace inherit from another you have to copy the contents from one
namespace fo another, or you have to refer to the inherited objects using their
fully qualified names.

Fire and Forget

The second benefit is “fire and forget,” a concept borrowed from military smart
bombs. In APL, this would mean that whatever namespaces are used by
functions you call, the active namespaces for the calling function are the same
after the call as before. The calling function can “fire” functions, which import
whatever namespaces and objects they need, and “forget” about what
namespaces they use because, on return, imported namespaces are returned to
what they were before.
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In the scheme for namespaces described in Vector, you can get a fire and forget
effect if you call a function in another namespace using the function’s fully
qualified name. However, using the fully qualified name of the function puts
you in its namespace. You have to pass all ObjECtS from other namespaces to the
function as arguments or refer to the objects inside the function using fully
qualified names. If you want your function to change foreign namespace
variables and have the name of thé namespace as an argument, the function will
have to change namespaces or execute strings with the fully qualified names to
work.

Let me explain the problem with an example. Suppose # . GPBUTTON.CLICK is
a function that handies button clicks. It handles button clicks for a lot of specific
buttons, including the specific button represented by objects in namespace
#.GPBUTTON.SPBUTTON. CLICK needs to set variables in SPBUTTON in
response to the click. CLTCK can’t refer to the variables it needs to set using fully
qualified names because it's a utility function for a lot of buttons. CLICK either
can execute strings with a variable containing '#.GPBUTTON . SPBUTTON . !
put in front of every variable name or it can change the active namespace to
# .GPBUTTON.SFPBUTTON. The executions are ugly and time-consuming, but
changing the namespace makes fire and forget a problem.

As T understand the current scheme, namespace activations are a global effect,
good forever. If a function changes the active namespace, then the new
namespace remains active even after the function that changed it returns.
Further, the new namespace remains active until the next explicit change. If a
called function, like CLICK, needs to change the active namespace, the called
function also needs to change the namespace explicitly back to the way it was
before it returns. Otherwise, the calling function has to check after each function
call to see if the active namespace is still what's expected.

In contrast, the effects of DIMP are defined as local. Any called function can use
whatever namespaces it needs, without having to explicitly clean up after itself.
The calling function retains its imported namespaces automatically.
Programmers can fire functions and forget about what namespaces they are
going to use and change.

Jus” Like the Rich Folks

Another benefit of this propoesal is that it answers computer science purists’
complaints about the scope of local variables in APL. In most of the languages
beloved by the purists, the scope of local variables is strictly the function they are
declared in. Purists detest the global presumption of classical APL, that all local
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variables declared in a calling function, as well as global variables, are visible as
globals to all functions subsequently called. It bothers them almost as much as
naked GO TO's. We seem to be in the process of getting rid of GO TO's, so we
might as well work on getting around the global presumption as well. Using this
mechanism, we can force everything to be explicitly imported, behaving “jus’
like the rich folks” want us to behave. And in the privacy of ocur own code, we
can set JXLOC back to 0 and do what we want.

Caveats

You should remember that I have had no direct contact with namespace
implementations, 1 literally know only what I read in Vector in the articles listed
below. I may not have understood them correctly, and if so then that's my fault
entirely. I have tried to present my scheme as an independent view of how to
handle namespaces, hoping you can forgive any mistakes in my comments on
the current implementation.

Also, T feel it's fair to tell you that I am not working for any APL language
implementor in any capacity, so T can’t make them read this, let alone implement
it. I do have a lot of practical programming experience in APL, which T first
learned in 1968. This mechanism would be extremely useful in work I'm doing
right now. If this mechanism were implemented right now, I would be using it.

Douglas R, Bohrer

Data Processing Manager
Consulting Services
EVEREN Securities Inc.
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How to Ride a “Bicypher”

by Ray Cannon (100430,740@compuserve.com)

Bicycle, bi'si-ki, 1, A two-wheeled vehicle propelled by the rider.
{The Graduate English Dictionary.)

Bicypher, bi'si’fer, n, A two-keyed form of secret writing.
{The Cannon Warped Mind.)

Working examples of Public Key Cryptography with Small Integers

I have been fascinated by the concept of Public Key Cryptography, that is where a
message encoded with a public key can only be decoded with the corresponding
private key, Additicnally to hiding the contents of a message, the system can be
used in reverse to authenticate who the sender is. By the sender encoding a
“signature” with their private key, only their public key decodes it, proving it
came from them.

Twill try to explain the process with 3 simple APL [unctions and examples using
small integers, leaving it up to you to try them with the code John Sullivan
provided in his excellent articles on “Multiprecision Arithmetic” [1], that is, if you
have the time and a very fast computer. For a more detailed and accurate
description see “New Applications of Mathematics” [2], which was my source
and inspiration. I have simplified the process somewhat, as I have never fully
mastered modulo arithmetic, and still don't know the difference between
encoding, enciphering, encyphering and encrypting.

The Functions

I have one function to encode a text string “enc”, and a second to decode the
result “dec”. These handle lext-to-numeric and numeric-to-text conversions. Both
functions use a utility that I call “modpower” which does the real work,

There is also a set of 3 globals: “private” (the private key), “public” (the public
key) and “mod” (the base of the modulus arithmetic).

The Explanation

The whole process relies heavily on some aspects of modular arithmetic, which 1
won't go into (mainly because I don’l understand it). See [2] above.
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Try the expressions below with the set mod=17, public=5 and private=13; or an
alternative set mod=143, public=73 and private=97 .

7T

The key to the way it works is that for certain sets of values of “public”, “private”
and llmodll:

(110) = (publicxprivate) modpower 110 {Expression 1}
1

Using both the public and private keys, the expression has no visible effect on the
message. But if we just use the “public” key we can encipher the message thus:

public modpower 110 (Expression 2}
0 1 46 113 114 EO 50 106 96 42

{Note that the actual values returned will depend on the values of “mod” and
“private”.)

Following on, to decipher the message we repeat the process on the last result but
this time using the “private” key

private modpower 0 1 46 113 114 €0 50 106 96 uz
012 345678G9 (Expression 3)

I like to think of this process as a cog wheel, with a ratchet on it so that it only
turns in one direction. Each movement of the wheel jumbles up the message (like
rotating a face on a Rubic cube) but each “complete rotation” brings it back to the
original message (see expression 1 above). The public key turns it through x
degrees, where x is less than 360 (see expression 2 above), the private key through
360-x degrees (see expression 3 above). The public and private keys complement
one another and are equivalent to an integer number of rotations.

Note that after expression 2 you can't turn it back through -x degrees because of
the ratchet effect built into modpower. The ratchet effect is partially produced by
the effects of modulus arithmetic, which because it loses information, is
irreversible. The reverse process produces multiple possible solutions of which
only one is correct.

Connecting Public and Private

Without going into the maths of it, when “mod” is prime, the “public” and
“private” keys are connected by :

i=(mod-1}|public = private (Expression 4}
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or if “mod” is the product of 2 prime numbers p and 4

1={{p-1)xg-1)|public = private {Expression 5)

Try expression 4 with: public+5 o private+13 ¢ mod+17 and expression 3
with: p+«i1 ¢ g+13 o tm«{p-1)xg-1 ¢ public+73 o private«<97 e
mod+pxg

Creating the Keys

Fixing the values used for “private” “public” and “mod” is actually far harder
that the actual encryption/decryption. I will go through the steps 1 used to create
a public/ private key set for the simple example above:

55 4k

1. Choose two prime numbers p and ¢, e.g. 11 and 13.
In real life, to make the code extremely difficult to crack, they would be very
large numbers with say 256 bits.

2. Multiply p and g to produce the value to use as “mod”, e.g. 143 (11 x 13).
Note that “mod” would be a 516-bit number with only 2 factors p and 4.

3. Calculate the preduct of (p~1) and (g-1) {call it t), e.g. 120 (10 * 12)
4. Choose a prime number less than “mod” as our “public” key, e.g. 73.
5. Calculate a corresponding “private” key which satisfies the equation
1= tm | public x private
e.g 97 (12073 x 97)is 1

The 3 functions along with the public key and mod can be published. The private
key should be kept secret, as should the values of p, q and tm may be destroyed.

If you are a cipher breaker, and you have been given “mod” and “public”, to
derive “private” you need lo know “tm” which is itself derived from the factors of
"mod” (p and g). However, it is VERY difficult (j.e. a long slow process) to
calculate the factors of a very large number. Remember we created “mod” as a
512-bit product of two primes.

As to deciphering the encoded message by using the public key and reverse
engineering the algorithm used by modpower, think of trying to do the inverse of
times reduction on a scalar to produce a vector. The inverse process produces
many possible solutions of which only one is the correct answer.
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Function Listings

rvenc text;0I0

nConverts <text»> string as encyphered numeric vector
19«0

r+public modpower{ ,%16 16T[J4Vitext)

r+«dec num;[jI0

aConverts numeric vector to deciphered text

gr1o+o

r+(0AVI[(1625(((pnum)2+2),2)pprivate modpower nuim]
r+k podpower c;s

aReturns mod|cxk

awithout domain errors if k is large
s+«'modt ', (sc), ' x?

r+s(({ps)xk-1)ps},7c

Notes on the Function “modpower”

1 originally wrote “modpower” as 2 operators in Dyalog APL, but have re-written
it in a more simplistic style so it can be run under any APL. The original operators
are “modtimes” and “code”:

r+la(m modtimes)ra

afperator to perform ml|laxra

noperator can be used with reduction (m modtimes)/vector
r+m|laxra

r+key(mod code)data

a0perator to Ecipher <data> with <key> using <mod>
r+~(mod modtimes)/(|(pdata),key)pkey/data

“modtimes” produces the same result as

mix/la,ra

but with the added bonus that if Za,ra is replaced by a longer vector, (say 500
reshape of 2000) it will still work without getting a domain error that raising 2000
to the 500 power would give. Example using “m” of 143 “private” of 97 and
“public” of 73.

73 {1u3 code) 120
1 43 16 108 70 84 46 138 113 10 11 17 52 27 119 81 895 57 6 124

97 {143 code) 73 (143 code) 120
1234567 8% 10 141 12 13 14 15 16 17 18 19 20
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Hackers’ Corner: Clipboarding APL Arrays

by Adrian Smith

Motivation

1 spent a good few weeks this autumn making sure that the versions of Rain and
NewlLeaf in Dyalog APL and APL+Win were completely compatible. Pasting
blocks of APL code from one to the other (in either direction) is no longer a
problem, in fact I have taken to editing code in APL+Win even if the final target is
Dyalog — the benefits of code-illumination (so easy to spot accidental globals
when they show in yellow) outweigh the minor hassle of a copy+paste.

However, there remained one significant barrier. How do you move an AFPL array
across the great divide? | particularly needed to move NewLeaf page layout
definitions, which are deeply nested matrices such as:

Ose.Disp rpt.toc

pg|Table of Con... |200 28 597 8Ls5

frjBody 72 72 Tiuy Ti4y

tx| & 72 32 T1iku4 0

tx|Table of Con.., [198.5 784)17397 ©
Font|tib
Size|zu

... 50 that I could design in either APL and test the layoul on the other one. Here is
one (very non-techrical) solution to the problem.

Solution

For every array, there exists an APL expression which executes to produce it! This
expression is a simple character vector, so it should clipboard with no problem at
all. When pasted into the ‘other’ interpreter, all you need to do is to press <Enter>
to regenerate the original array — simple really.

xx«'Hello, "tworld''' (2 3pi18)
Ifmt xx
(‘Hello, '"'world''*)(2 3pl1 2 3 4 5 €)

90




VECTOR Vol.13 No.3

s1fmt xx

Hello, 'world! 2
5

[ ]

i
In

xx=alfmt xx
1

Here is what I hacked out, with very little thought as to the design, more or less
on a case by case basis:

v flat+1fmt any;0ML
[11 n Take any array and flatten it for clipboarding
[2] OMIL+3 o flat+'!

fa] A Does It have serious shape at this level?
[4] 1 If i1<ppany

[s) flat«flat,(*pany),'p!'

{&] any+,any

[71 1 If C=pany

[el flat+flat,"e!

[g] +End

{10] :End

(11]

{12) & Do we need to go deeper?

[13] :If 1<|=any

{1y} :Select tp,any

[15] Case 0

(18] flat+flat, 'e’

f171] :Case 1

[181] flat+fIlat,+,/'(,c', (1fmtrany), ')’
[19] 1Else

(zo0] flat+flat,+, /' (", " (1fmt any),” 1}
{21] :EndSelect

{22] :Else

fz3] 1T ' '=1+0pany

fa2ul any+{i+any="'"'"''3}/any

[25] any,_llli,anylllli

[26] 1End

[27] flat«flat,v, any

[28] :End

[29]

{30] a Unfortunately () Is not valid APL!!
[ai] :If 0=pflat

[32] flat+'e!

[33] 1End

v

This still fails to produce exact matches on deeply nested empty things, but I
really don't care enough to bother — perhaps a keen reader would like to give it
some rigorous testing and have fun pointing out all the horrid errors!

As a final aside, I recently came across a paper (dated 1976) which proposed
control structures very like those used above. I can’t help feeling that if we had
had these 20 years ago, APL might still be a mainstream language.
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APL+Win and VBXs

by Eric Lescasse (lescasse@uniware.fr)

Introduction

If you are an APL*PLUS user, especially an APL+Win user, or more generally if
you are interested in APL and Windows programming, we have started a new on-
line program called “Monthly APL+Win Training Program” which is available
from our Web site. You may visit httpy/www.uniware.fr/uk to learn more about
this program.

This program includes a monthly SETUPL.EXE file to download. The Windows
SETUPLEXE installation program installs a 50-page (or more} WinWord
document on your computer as well as an APL+Win workspace, full of reusable
APL+Win code, and additional utility files. The WinWord documents explain in
detail one or more aspects of advanced Windows programming with APL+Win.

The goal of this program is to teach you how to exploit APL+Win fully to write
complete and spectacular Windows applications, as well as providing users with
a large library of re-usable and easily adaptable APL+Win code in order to save a
lot of development time.

Today’s chapter is extracted from one of the monthly WinWord documents: it
introduces you to the use of VBXs with APL+Win under Windows 95 by showing
how to use the Formula One VBX Excel-compatible spreadsheet from APL+Win.

In this chapter we will learn:

* how to use DLLs from APL+Win
* how to use VBXs from APLAWin (under Windows 3.1 and 95)

Formula One is quite probably the best spreadsheet control available on the
market: it is simple enough to use and extremely complete, It will help you solve
the following problems with APL+Win:

* exchanging data between APL and Excel

+ directly exploiting Excel sheets from APL

* printing sophisticated reports with Excel print quality from APL

* using a spreadsheet or grid object in your APL+Win applications
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Sample Formula One VBX Application
To give you an idea of the kind of GUI interface Formula One and APL+Win
allow, here is a sample application using a Formula One object:

'c:\apibook\diski\gample.xIs' FOneVBX '!

. Formula One VBX Example - (C:\APLEDOK\DISK3VSAMPLE XLS] M=k |
Eile Edit View jnsert E_urrnal Jools ﬁelQ )
D[R & &lmi@| of~| x| gif3iFox 1] 2
[MS Sam et Y = elou] =(=]=] wldd
- T = L= ==

Al = FE

Il € [ b | £ | F | & =f
-

AERNTOREE  Tow
$8 160| $24 000( 533 B£0
$4 780| %32 100( $55 830

§85 020| §97 290| 244 310
$9640( $8350f §21 450
$107 590| $161 740( $360 280

e —
i | ) o

Ready P 177 T0aEizeEn

This looks a little like Excel, doesn’t it?

Believe it or not, it is an APL+Win application (writlen in one day) using a
Formula One VBX object. We do not have room here to explain all of this
application in detail, but you will get the basics.

Formula One VBX allows you to load any Excel 4 spreadsheet, retaining all its
formatting and most of its formulas. Once you have loaded the Excel sheet into an
APL+Win form containing a Formula One object, you can print this sheet getting
Excel quality printout. It is also very easy to load an APL variable (generally a
nested matrix) into a Formula One object and from there to save it as an Excel
XLS file, and as easy to retrieve an Excel .XLS file directly into an APL variable,

As you read these lines, APL+Win 2.0 should be shipping with OCX support.
OCXs are the successors of VBXs: if you run Windows 95 or NT, you should use
the Formula One OCX. It should be very easy to convert the programs and
instructions shown in this article from Formula One VBX to Formula One OCX.
We will publish an OCX version of this application in our Monthly APL+Win
Training Program.
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Preparing to use the Formula One VBX with APL+Win

Starting with version 1.8.07, APL+Win supports VBXs under Windows 95, Of
course VBX can also be used with APL+Win under Windows 3.1. In order to be
able to use a Formula One VBX with APL+Win, using the new VBX interface, you
need to change the Config section of your APLW.INI file (found in the Windows
directory) so that it contains the 2 following lines:

[Config]

APXList=AVB1032
VBXList=viss

The first one (APXList=AVB1032) declares that you want to use the new
APL+Win VBX interface. The second one declares that you want to use Formula
One VBX, called viss, '

You also need to copy the following redistributable Formula One files into your
CA\WINDOWS\SYSTEM directory:

VISS.VBX
VISSDLL.DLL

You can get these 2 files by purchasing a copy of Formula One VBX, or by
subscribing to our “Monthly APL+Win Training Program” (they are included
within file SETUP3.EXE).

Using the Formula One VBX from APL+Win

Once you have made the above changes in your APLW.INI file, you may load
your version of APL+Win (it needs to be 1.8.07 or later) and look at the names of
the available object classes:

tg' Owi *'classes’

Button Check Combo Edit Form Frame Imagelist Label List Listview
MDIForm Menu Option Page Picture Printer Progress Scroll
Selector Spinner Status Timer Toolbox Trackbar Tree VBSSEdit
VBSSView

As you can see 2 new classes are showing up: VBSSEdit and VBSSView. These 2
classes are Formula One object classes.

The first one (VBSSEdit) is used to get an Edit bar above the grid and the second
one (VBSSView) is the Formula One spreadsheet object class itself.
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The nice thing about third party controls (VBXs and OCXs) is that once you have
declared them properly, you can generally use them, just as if they were standard
APL+Win controls, using the [IWI system function. In the case of Formula One
VBX though, we will also want to use many of the routines included in the
VTSSDLL.DLL file. More on this later.

Creating a form with a Formula One object
This is as simple as the following:

tFF' Owi '"New' 'Form' {('scale' 5)

fr

Vff.sg' Owi "New! 'VBSSView!
ff.ss
oM T HEES

S e | ) [ -

-
4 4

It is advisable to use pixel coordinates ('scale' &) for the APL+Win parent
form, since VBXs only understand pixels. '

Resizing the Formula One object

One of the first things you will want to do is to resize the Formula One object so
that it uses the entire client area of your APL+Win form. This is easily done by
changing its where property, by:

'ff.ss' Owi ‘where' 0 0,'fr'[lwi'size!
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-
=

[_[O]x]; However, if you now use your mouse

A B c D to resize the parent form, the Formula
; One object does not get resized
3 accordingly to match its new parent
4 form client area. In order to do so,
5 you need to handle the onResize
3 event of the parent form.

.8 . . .
q We will start to write a program with
10 our APL instructions to make things
n +|| simpler. Here is the first version of

Al > our program:

v FOoneEx A;0wself
[1] nY FOneEx A -- Formula One VBX Example
[21] ay A s> ' rn means: build the interface
[3] av or 'message’ a means: handle a 'message!
(4]
[5] :select A
[6] :case '!'
£71] vff'Owi'Delete!
[8] Owself«*ff* Owi 'New' 'Form'('scale' 5)'Close’
[93 (wit*caption' 'Formula One VBX Example'’
[10] Owi'onResize' *'F0OneEx''Reslize''!
[11]
[12] Owself+'ff.ss' Owi *New' 'VBSSView!'
[i3l
[18] 0 0p ' fif'0Owi'Wait!
[15]
[161 :case "Resize'
[17] Owi'.ss.where'0 0,2plwaryg
[18]
[19] rend

v

This program should be quite easy to understand.

Its argument is either an empty character vector (' '} in which case the interface
(the form plus the Formula One object) is built; or it may be a character string
message, in which case the program branches to the right :case instruction to
handle the corresponding message.

This technique is called “callback encapsulation”: it allows you to encapsulate
ALL callbacks in the very same function which creates the interface. Using this
technique, you can have a one-to-one relationship between APL+Win forms and
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APL+Win functions in your workspace: a form becomes a “unique function”
which behaves like a self-contained utility. If you need to use the same form in
another workspace, you just need to copy the function (here FoneEx) to another
workspace and it will still fully run because it will carry with it all its event
handling routines.

Coming back to our FOneEx function:

* on line 8 we have added a call to the *Close' method: this is because we
want to avoid seeing the form until the Formula One object has been added to
it. By closing the form immediately, it does not show up until 2 Wait method
is applied to it (on line 14)

« line 9 sets a caption for the form title bar

+ line 10 declares that whenever the user resizes the form, APL+Win shouid
automatically execute: FoneEx 'Resize'

* line 14 invokes the Wa i t method: this is where the form gets displayed all at
once with the Formula One object on the screen

= line 17 is the instruction we want to be run by the APL+Win system every time
the form is resized by the user: it just resizes the Formula One object so that it
occupies the whole client area of the form

Let’s run this function:

FOneEx '!

|- Fomula Ope VBX Example

Y 0
EPATY | o | €0 | P |k

Try resizing the form to check our Resize callback. It works fine.

Using Formula One Properties

Do not close the above form (or rerun FOneEx if you have closed it); press
Ali+Tab to go to the APL session. Cnce an object is alive you can query its list of
available properties.
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'ff.gs' [Qwi 'properties’
border children class color data def deferexit edge enabled eve
nts extent font help hwnd instance keys methods mode modif
ied modifystop name opened order pointer prompt properties
scale self size state suppress tabgroup tabparent tabstoep
tooltip translate vbAllowAppLaunch vbAllowArrows vbAllowD
elate vbAllowEditHeaders vbAllowFillRange vbAdllowFormulas
vbdllowInCellFditing vbillowMoveRange vbAllowCbjSelections

I have not reproduced all of them here because the list is just too long! The
properties which do not start with the 'vbk' prefix are standard APL+Win
properties which still apply to the VBX object (like color, edge, enabled, ...,
where, ..}. All the properties starting with the 'vb' prefix are Formula One
specific properties.

Let’s try to install a numeric value in the B2 cell. First we need to select the B2
cell. This is done by setting the vhSelection Formula One property to 'B2' as
follows:

'ff.s5' Owi 'vbSelection' 'B2!'

Press Alt+Tab to lock at the Formula One object: cell B2 is now selected. Then we
need to clip the numeric value, say 1234, into the selected cell: we can do this by
setting the vbNumber property as follows:

tff.ss' [Owi ‘vbBNumber'®' 123y

armvida One VB ample = {18 X/
A B C D E

1]l FL0 | S| e

-
4 LA

Let’s change the number, then try to read this value from the Formula One object
by now querying the vbNumber property:

'ff.ss' Owi 'vbhNumber'
LYEET

Lee? = 'Ff.s5" Uwi *vhNumber:!
i

Two other properties can help set the active row and active column in the
Formula One object: these are vbRow and v5Col which are demonstrated in the
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next example. So, if we want to fill a complete range with values, we could write
a double : for loop, something like:

(L C)+1 pHM<5 4p120
cfor I :in L
'ff.ss'dwi'vbRow! I
rfor J :in C
'ff.ss'Owi'vbCol' J
Vff.ss'0wi' vENumber® (MLI;J])
rend
rend

Similarly, if we wanted to read a whole range of values from the Formula One
object into an APL variable, we could use:

(L C)e1 pM+5 LpoO
rfor I :tin L
vff.ss'OwitvbRow' I
rfor J :in €
'ff.gs'Owi'vbCol" J
M{I;J]+'ff.s5'0wi'vbNumber!
rend
:end

However, if we had a large matrix to install into the Formula One object, these
techniques would be too slow since they would represent hundreds of lines of
interpreted APL code.

Happily, Formula One has other useful properties for writing or reading data into
the spreadsheet. The vbC1ip property lets you write a tab-delimited text into a
range of cells, all at once. Use it in conjunction with the DDEFmt and DDEUx fmt
utilities which are distributed with APL+Win in the WINDOWS , W3 workspace. As
an example the above loops could be replaced by:

‘ff.ss' Owi 'vbClip' (DDEFmt 5 4p120)}

. Fom_':_t_lla One VB)_( Example
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and
+7 Ofi ™ DDEUnfmt 'ff.ss' DOwi 'vbClip!
i 2 3 4
5 & 7 8
g 10 11 12

13 14 15 16
17 18 15 20

which are a little easier to program and really faster to run than the previous
Ioops. Note that DDEUnfmt returns a nested matrix of character cells and that [ :
is necessary to convert them to numeric.

Formula One has 102 specific properties and it would take much too long Lo
explain all of them here, but once you know how to use one property, you know
how to use them all: it's really easy.

However a real spreadsheet object is a complex cobject which needs many more
than 102 properties to be complete and completely customizable. Instead of
creating several hundred properties for their spreadsheet Visual Components, the
makers of Formula One have decided to write DLL functions. That's why they
have created the VISSDLL.DLL file.

Declaring Formula One DLL Functions

Using DLL functions from APL+Win is a little more difficult than using VBX
properties, but once you understand how to do it, it is still pretty simple. The
Formula One VTSSDLL.DLL file contains more than 300 DLL functions which
you can all use from APL to completely customize the Formula One object,

Almost all of these DLL functions accept one or more arguments, and for almost
all of them the first argument is the Formula One object handle,

The Formula One object handle

Atany time you may query which is the Formula One object handle by getting its
vbSS property.

tff.ss' Owi 'vhs8S!
1339688375

This handle is a long integer which does not change until the Formula One object
is closed, s0 you can read it into a global variable and go on using this variable
until the Formula One object is closed.
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Rather than using a global variable (which is rarely a good idea), you could write
a simple utility called #ss which would always return the right Formula One
object handle:

Vv R+Hss
[11] R+'ff, 55" Owi 'vbSS!
v

We will use this function from here on in this article, as the first argument of ail
our DLL functions.

The APL+Win (i a system function

Before you can use the Formula One DLL functions, you must understand the
Ona system function. The Ona system function lets you call any DLL function
from a DLL, pass arguments to il and retrieve results from this DLL function. 1
will only describe the subset of Ona which is necessary to be able to use
VTSSDLL.DLL. Its general syntax, for 16-bit DLLs (like VTSSDLL.DLL), is:

'DLL16 res+DLLNAME.fnname(argl,arg?,...,argh)' [Ona 'fnname'
where:

* DLL16 is a fixed required term for a 16-bit DLL

* res is a the result type code

* DLINAME is the DLL name which must be in a directory found in the DOS path
* fnname is the name of the DLL function you want to use

* argi, ... ,argh arethe type codes of the arguments

Note that the result of Formula One DLL functions is almost invariably a return
code which you can convert to an explicit error message by using funclion
SSErrorNumberToText.

Other rules for using Ora are:
* when an argument is a character string, it must be described as *C1
* other types of arguments are:
* 2 short integer (2 bytes, from -32768 to 32767)
* 14 long integer (4 bytes, from -2147483648 to 2147483647)

* F8  floating point (any non integral numeric value}
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* when a function needs to retrieve and return some additional information, you
need to prefix the argument type with a * (meaning this argument is a pointer,
not a value) and to suffix it with + (meaning the argument will be modified
and then returned in the result)

* you still need to include parentheses for functions having no arguments

Associating Formula One DLL functions with (na

The only difficulty is in finding the data type to use for each argument. The
results, being short integer return codes, are almost always 12.

Concerning the arguments, apply the following simple rules:
* the spreadsheet handle is a long integer and must be 14
* character string is *C1

*+ if the argument is a character string which must be returned the argument is
*C1+

* if you are in any doubt and if you purchased Formula One VBX, you can have
a look at the VTSS.TXT distributed file: it contains Visual Basic declarations for
all the VTSSDLL.DLL functions, In Visual Basic declarations, the data types are
denoted by a one character suffix to the arguments according to the following

table:

VB Suffix Data Type Ora datatype
% Short Integer 2

& Long Integer IE]

# Float F8

@ Currency F8

$ String *(C1

The above information should be enough for you to be up and running.

Note that I have designed a product called DLL Parser for APL+Win which takes
any Visual Basic declaration file like VTS5.TXT and automatically converts it to
the exact right set of equivalent Ona instructions. For more information on DLL
Parser for APL+Win, visit our Web site at hitp://www.uniware.fr/diIparse.html

Examples:
Functions with no arguments:

S+«'DLL16 I2«VISSDLL.5SClearCliphoard()' na '55Clearclipboard!
S+'DLL16 I2+«VISSDLL.SSVersion(}' [Ona 'SSVersion!
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Functions with one argument (the spreadsheet handle):

S+« 'DLL16 I2+«VTSSDLL.SSEditCut{I4)' [Ona 'SSEditCut!
S«'DLL16 I2+VTSSDLL.SSFormatFixed(I4)"' (Ona 'SSFormatFixed’

Functions with more arguments:

S+«'DLL16 I2+VTSSDLL.S55FilePrint(I4,I2}' Ona 'SSFilePrint!
S+'DLL16 I2+VISSDLL,SSInsertRange(IY4,I2,72,712,I2,12)' Una 'SSInsertRange!

Functions which modify arguments and return them in result:

S+'DLL16 I2+VYTSSDLL.SS5CetdctiveCell(Iu,«I2+,»JI2+)"' [(Ina 'SS5GetActiveCall!
S«'DLL16 I2+VTSSDLL.SSGetFont(I4,Cle T2 2I2+ w2+, 2l2+, wI2+ »J0«, aTl+, »T2+,
aJZz+)' [na 'SSCGeiFont’

Remarks:

In order to remember Formula One function names more easily you may notice;
* all Formula One functions start with the letters S§
* all Formula One functions that retrieve information start with 55Get

* all Formula One functions that set properties start with $5Set

Using Formula One DLL functions

Now that we know how to declare Formula One DLL functions, we may start to
use them. Run the following:

FOnekEx *!

'£f.58" Owi 'vbClip' (DDEFmt 6 4pr24)

'ff.gs' (wi 'vbSelection!' 'B3:C5!

Press Alt+Tab: you should see:

» Formula One YBX Example M= E3

A B | C [ D ] E [a]
1 1 . 4
2 5 8
3 9 12
4 13 1
E 17 2
3 21 22 23 24
7
4
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Now type the following:
"DEL16 I2+«VTSSDLIL.SSEdifCut(Tu)' [na 'S5Editcut’

if this instruction returns 1, this means the SSEditCut Formula One DLL
function has been associated in the workspace (and you should see it if you look
at the functions in your workspace).

SSEditCut Hss
0

The O return code indicates that the DLL function call has been successful.

__:__F ormu_!_a One VB}E 3 ’,‘,‘\ﬂp,',e,,,,,i

-
twmmaum-—t
L

Well, we have successfully used our first Formula One DLL function: with it we
could erase a range of cells in the Formula One object, from APL.

Now let’s read a whole Excel 4 spreadsheet into our Formula One object. Type:

S+"DLL16 I2«VTSSDLL.SSRead(Iu4,*xC1,I2)"' Una 'SSRead'
SSRead Hss 'c:\aplbook\disk3\sample.xls' 2

0
. Folmu'l_._a DOne VBX Examplt?__
C
] —
Sales

2 = Teblr

3 $8 150 $24000] §38 65O

1 e §4780] $32100) $55830

5 ML+W [ $85 020| $57 290| $244 310

] APL+Link Pra - 9640 %6 350| 521490

7 §107 590 5161 740] 5360 260

a

9 -
I JJ
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The Formula One help file will of course give you full explanations about function
arguments. For your information, here is the documentation for SSRead copy
pasted from their file,

S8Read Function Call

Description

Reads a worksheet from disk.

Syntax (C)
SSERROR SSEXPORTAPTI SSRead(

H55 hSs, // handle to a view

LECSTR pPathName, // file path name

int FAR *pFileType // file type

):

Parameters

hss iz a handle to a view.

pPathName is a string containing the name of the file to read, The name can

include drive, path, and file name.
pFileType = returns the type of file that is read. The following table lists

the values returned by this parameter.

Values Constants bescription

1 kFileFormuladne Formula One format

2 kFileExceld Excel 4.0 format

3 kFileTabbedText Tab-delimited text file

The parameter is undefined if 55Read returns an error.

Remarks
sskRead 1nitializes a worksheet structure and reads a worksheet from the specified

file. If there is net a worksheet attached to the view, a new worksheet is created.

Let’s assume we want to print this spreadsheet now. Type the following:

S«'DLL16 I2+VTSSDLIL.SSFilePrint(Iu,I2)' (Ona *SSFilePrint’
SSFilePrint Hss 0

and here we go with a printout of this Sales sheet with the same print quality you
would obtain if you had printed this sheet from Excel.

105



VECTOR Vol.13 No.3

Reading the Excel spreadsheet into an APL nested array
What if we wanted to read this Excel spreadsheet into an APL nested array?

We could use what we learnt so far and a little APL:

'ff.ss' Owi 'vbSelection' 'B1:F7!
A+DDEUnfmt Wtooem 'ff.ss' Owi *vbCliip?

A

Sales
Jan Feb Mar Total

APL+Dos $6 500 $8 150 $24 000 %38 650
APL+Unix $18 3§50 $4 7BO $32 100 %55 B30
APL+Win $62 000 %85 020 %97 250 %244 310
APL+Link Pro %3 500 $9 640 $8 350 $21 490
Total $90 950 $107 590 $1i61 7u0 $360 280

B+,'3'€"4 a find numeric cells

(B/ ,A)+Of1"(B/,A)~"c' §! a remove $, blanks and conver!t fo numeric

F:|
Sales

Jan Feb Mar Total

APL+Dos 6500 8150 24000 38650
APL+Unix 18950 L7780 32100 55830
APL+Win 62000 §50290 97280 244310
APL+LIink Pro 3500 S6LO 8350 21450
Total 90950 107590 161740 360280

And we gel a nested APL matrix made of character and numeric cells! Note that
the Wtooem function is necessary to convert strings back to APL correctly. You
will find it in the distributed WINDOWS . W3 workspace.

Handling Formula One Events
You can look at the list of available Formula One events with:

1ff.s5t Owi 'events!'

Close Destroy Exit ExitErrer Focus Hide KeyDown KeyPress KeyUp
Modified MouseDown McuseDrag MouseMove Mousellp Move Open P
aint Resize Send Show Unfocus VBCancelEdit VBClick VBDatal
ewRow YBDataRowLoad VBDBEIClick YBDraghrop VBDregOver VBEnd
Edit VBEndRecalc VBGotFocus VBKeyDown VBKeyPress VBKeyUp Y
BLost¥Focus VBObjClick VBObjDblCilick VBRClick VBRDBICIick V¥
BSelChange VBStartEdit VBStartRecalc VETopLeftChanged

Note that all specific Formula Cne events start with VB.
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Let's just handle one specific event: the VBSeiChange event which occurs each
time the current Formula One object selection changes and therefore each time
you move to a new cell in the spreadsheet. We want to display the current cell
coordinates in 2 status bar fields, as the user moves around the spreadsheet.

Let’s create a status bar (a new APL+Win object) in our form.,

Change the FOneEx function so that it looks like the following:

v FOonefx A;B;0wself

[1] ay FOneEx A -- Formula One VBX Example
{2] AY A == T n means: build the interface
[3] av or 'message’ a means: handle a 'message'
{u]
[5] :select 4
T6l icase !
(71 VFf'0wi'Delete!
I8l Owself+'ff' Qwi 'New' 'Form'('scale' 5)'Close’
[9] Owi'caption' 'Formula One VBX Example!'
[10] [Jwi'onResize' 'FOneEx''Resjize'"!
[111]
f12] Owself+'ff.s5' Owi *'New' 'VBSSView'
[13] Owi'tonVBSelChange' 'FOneEx''ss.VBSelChange'!''
[1u]
[15] Owself«'ff.st" Owi 'New' 'Status'('scale' 5}
[18] B+1 4p1 "Ready' 0 8
[17] BeB 52 UV 20 1
[18] B+«B 3 ' ! 20 1
[19] B+«B 571 " 0 8
[20] Owitstatus' B
[213
[z2} 0 Optfrtwi'Hait'
[23]
[24] :case 'Resize’
[25] Owi'.ss.where't 0,2p0warg
[28]
[27]1 :case 'ss.VBSelChange'
[28] 'ff,st'0Owi'SetStatus' 2 (¥0wi'vbRow'}
f29] 'ff.st'\wi'SetStatus® 3 (s0Owi'vbCol')
[30] n Alternative using the SS5GetActiveCell DLL function:
[31] & S+'DIL16 I2+VTSSDLIL.SSGetActiveCell{Iu,+I2+ xI2+}' ..,
[32]1 & (B C}+*"i+5StetActiveCell ('ff.ss'0Owi'vbsSS') 0 0
[33] =a ‘ff.st'Owi'SetStatus' 2 B
[au]l =n 1ff.st'OwitSetStatus' 3 C
[35]
(36] :end
v

The FoneEx function is almost self explanatory.
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We have added line 13 to handle the on¥BSelChange event.

Then we have created a new status object with 4 fields, fields 2 and 3 having 20
pixels width.

The new VBSelChange callback is using the Status object method SetStatus to
fill fields 2 and 3 with the appropriate cell co-ordinates (row and column}) as the
user moves around in the spreadsheet.

Here is the result:

' For!pula One VBX Example

COTf ol o [P | ek

-
4 4

Ready 4 3

Unfortunately, I have to stop here: I must dramatically cut the Monthly APL+Win
Training Document on APL+Win and VBXs, for the sake of available space in

Vector, but I hope this article will still help many users to start using Formula One
from APL+Win.

Just for your curiosity, here is the code of the main function which creates the first
form I displayed in this article:

¥ R+A FOneVBY BC3D;E;F ;G H 1318 ko Owself
[1] % 4 FOneVEX B -- Uses Formula One VAX to access Excel 4 sheets
[z] n¥ 4 <+ (optional) data to be Joaded into spreadsheet
[33 A% Note: if A is used 1t must be a nested matrix, each cell
(u] av being & character string or a numerlic scalar.
[s] n% If A 15 a simple character vector i1t should represent an Excel 4
(€] a¥ XLS file name to load Into the spreadsheet,
[rl Ry B s U meaning: build the interface
[8] Ay or 'message’ meaning: handle this message
fal ¥ Note: Uuse FOne0CX from APL+Win 2.0 to access Excel 5 & 7 sheets
[10] v Requires:; (F) DDEFmt FormName INIFile InstaliDir FileMenu_FoneVBX

[11] ¥ ... StatusBar_FGneVBX ToolBar FongVBX
[1z] av ssError ssGet

[13] v (Fi1les) BUTTONS.BMP VISSDLL.DLL VTSS.VBX
[14] =»v Copyright (c) 19%6 Eric Lescasse [2decséa]

[15]

[16] :select B

[17]1 :case ¢

[18] :1f o=[nc'A' ¢ A4+0 0p' T ¢ iend
[13] C+'fmFone!
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[z0]
[21]
[22]
[23]
[2u]
[25]
[286]
[27]
[28]
[29]
(30]
[31]
[32]
[33]
[3u]
[351
[38]
[37]
[38]
[398]
[uo]
[u1]
[(u2]
[43]
[us]
[u5]
(48]
[47]
[u8]
{ug]

E+«Installbir
¢ Qwi'Delete’

Owself+C Owi'New'! 'Form'{'scale's){'visibie'3)1Close’

Owz'caption' 'Fermtila One {VBY)'
Owi'font' 'MS Sans Serif' 8
OwitonClose' '"FonevBX'!'Close''!
(Ow:'onFocus' 'FOneVBY'*'Focust'!
(wz'onOpen' 'A FOneVEX''Open''!
fiwz 'onResize' 'FOneYBX''Resize!'!!
OwitonWait' 'FOpneVBX''Walt'™'

FileMenu_FonevBX !
EditMenu_FOneVBX ''
ViewMenu_FOneVBX '"'
InsertMenu_FOnevVBXY 'r
FormatMenu FopeVBX !
ToolsMenu_FOneVBX ™!
HelpMenu_FOneVBX '’
StatusBar_FémeVBXY !

OO0 onn

Owself+«{C,'.55"10wi ' New' TVBSSView!'
Owi'vbBorderStyle' 0
Owi'onVBEndEd1t' 'FOneVBX''ss.¥BEndEdit'"!'
[Owi'onVBeSelChange' 'FOneVBX''ss.VBSelChange''!'
Ow:'onvBStartEdit' 'FOneVBX''ss,VBStartEdir''’

R+C Owi'Wait' 4

(501 :case 'Close’

[51]
(521
[53]
(su]
[55]
(56]

c+wself
Ouwself+{{T1+C1'. ' )+C), " 58!
hss+Jwi'vhss!

De"1 gsGett!

Cc Owt'vaiue'D

[(57] :case 'Fecus®

[5e]
[591]

Owit.ss.Focus!'

[60] :case 'Open!

{s1]
[623
[63]
Teul
[es5]
[66]
{671
[e68]
[89]
trel

s Initlalize VBX object
hss+[Jwi' ,.ss,vhS5!
S+fSSetidrSelection hss 1 1 1

0 52 95

S+555etFont hgss ('MS Sans Serift.[Otcnul) 81 000 0 00

S+SSSetHdrSelection hss 0 0 0

S+S55SetSelection Ass 71 71 T1 "1
S+SsSetDefaultFfont hss ("MS Sans Serif',(tcrul) 8
S+558etAlignment hss 1 0 2 ©

S-355etSelection hss 1 1 2 ¢

(721] :case 'Resize!

[72]
[73]
[74]
[75]

(€ Dy+2p0wary

1f oeplwl'.fThi.self!
Owi'.fThl.where'!' (E+0) T3 32 (D+4)
:if oep0wi'  fTb2 . s5€if?
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[76] Owi'.frhz.where! [E+«30) "3 32 (D+4)
[77] 1 f ozp0wi! . fTb3.pelf!’
[72] Owz'.fTh3.where' (E+60) ~3 32 (Dw4)
[7¢] 11f Oxplwi.fThu . self!
[eo] Ow2'.frby,where' (E+90) 73 32 (D+b)
[81] rend
[82] rend
(B3] rend
[8y] rend
[B5] Owi'.ss,where' (E+30) 0 {C-E+30) D
[66]
[87] :case 'Wait!
[o88] a Install data passed as left argument
[89] hss~0wi'.s8.vbgs’
[90] rselect tppd+[warg
{81] :case 1
[9z] :1f 82=0dr 4
[93] &+S55Rkead hss (4,(tenul) 2
[9s] rend
[395] tcase 2
[98] {B C)+pa
[a7] S+555¢tRepaint hss 0O
[og] S+555etTabbedText hss 1 1 B C 1 {(DDEFmt A),2p0tcnul)
[9a] S+888etColWidthduto hss 1 1 B € 1
f100] S+SSSetRowHeightduto hss 1 1 B C 1
[101] S«S§SetRepaint hss 1
[102] rend
[103)
{104] :case 'ss,VHEndEdit!'
{105] sif~(0Owa'atext' )=1=[lwarg
[108] Owitmodified’1
[107] end
[108]
[109] :case 'ss,VBSelChange!
[110] hss+0wi'vbss'
[111] (B C)~¥'ssFrror SSGetdctivecell hss 0 0
f112] DeFormName
[113] (B,'.sti')0wi1'SetStatus' 5 B
[114] (D,'.s5t1'")0wi1'SetStatust &6 €
[115]
[116] :case 'ss.VBStartPdit!
[117] hss«Jw1'vpsS!
[118] S+2a556GetText hss (256p(Jtcnul) 256
[1139] S+{T1+S\Oeenul)ts
{120] Owitatext's
[121]
[122] :end
v

ToolBar_FoOneVBX, StatusBar_FOneVvBX and the menu functions
(FileMenu_rOneVBX, EditMenu_FoneVBX, ..) have been created in minutes
from re-usable lemplate functions called ToolBar, StatusBar, FileMenu,
EditMenuy, ... which are the kind of reusable APL code we are including in our
on-line Monthly APL+Win Training Program.
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Conclusion

I would have liked to reproduce the complete article about AFPL+Win and VBXs
in this issue of Vector, but I would need at least 50 pages and of course this was
not possible. The complete article goes much into much greater depth concerning
Formula One and APL.

We have just touched on the basics of using Formula One VBX with APL+Win
here. However I feel you can guess, from these few pages, the tremendous power
you can gain from using VBXs like Formula One (and now OCXs as you read
these lines) with APL+Win.

With our “Monthly APL+Win Training Program” you will be able to downleoad
each month:

* a complele WinWord document (at least 50 pages} talking in depth about one
aspect of APL+Win programming

* an APL+Win workspace and accompanying files, full of reusable APL code

If you want to subscribe to the “Monthly APL+Win Training Program”, go online
to:

httpy//www.uniware.frfuk/subsform.html

You can download a free trial month from our Web site by entering:

http://fwww.uniware.fr/faplbook/setupl.exe

Uniware

Teur Neptune

92086 PARIS LA DEFENSE CEDEX
tel: #33.1.47.78.78.00

fax: +33.1.40.90.04.11

Email: lescasse@uniware.fr

Web: http://www.uniware.fr/uk
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Jand APL Operators

by Norman Thomson

This article is a mirror image of “APL QOperators and ]” [1], the thrust of which
was that studying ] is a useful exercise in sharpening APL programming skills.
This article examines the reverse side of this coin, namely ways in which aspects
of APL programming can enhance ] programming skills. Until now it has been
the case that most users came to ] from a knowledge base in APL, but it must be
expected that there will be an increasing number of new ] users whe have no
acquaintance with APL.

] allows the definition of verbs, adverbs and conjunctions, and the distinctions
between these can be confusing. In ], only verbs are executable, just as in APL
operators lead to defined functions which are the ultimate executable objects. In
], both adverbs and conjunctions are means of defining verbs. They are
distinguished by the fact that adverbs can have one and only one parameter,
whereas the meaning of “conjoin” dictates that conjunctions must have two
parameters, These may be any combination of noun and verb, and so
conjunctions can be classified as nn, nv, vn and vv. This is best illustrated by an
example. Suppose that the following pair of verbs is defined:

fn=, *: NB. fn is the verb "square"

vbo=,3 :12+fn y.! NB. vb0 adds 2 to the sguare of its
argument

vbho 4

18

The notation vbo=, 3 : is akin to APL del in the function header, and allows
explicit definition of verbs (that is definitions with explicit reference to
arguments), as opposed to tacit programming. An equivalent tacit definition of
vbo is

vho=, +&26fn

An advantage of defining vb0 in this way is that it is possible to parameterise the
verb fn by writing an adverb

ado=.1 :'+52@x.,!
fn ado 4
18
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1 : can be thought of as an adverbial equivalent of del, and the rest of the line
as resembling the way in which, in the days before APL2 and user-defined
operators, APL programmers built up executable lines using character strings,
and then prefixed them with “execute”. One merit of tacit definition is that it
facilitates verb parameterisation through the construction of adverbs.

The 2 in vbo could also be parameterised. Since there are now two parameters a
conjunction must be employed. Define

cond=.2 : '+&x,6y,"
2 cono fn 4

18
9 con0d %: 4

11

Again the 2 : plays the role of APL del. : is itself an nn conjunction, joining an
integer x. {1=adverb, 2=conjunction, 3=verb) and a character string definition y.
. In APL terms, : is a realisation of del which makes a distinction between the
part of speech which is being defined.

As a second example, here is a verb which uses control structures:

vbhi=.3 :Tif. y.<0C ME. returns squares of positive
do. r=.%In y. NB. values, or reciprocals of
else. r=.fn y. NB. squares of negative values
end.
vb1 3
9
vb1 _3
0.i111111

To parameterise the verb, first obtain a tacit form using gerund:
vbi=.fn * (%@fn}) @. (0&>)

and define the corresponding adverb
adi=.1 :'x. ° (%@x.) @. (0&>}!

fn ad1 3
9

Recursive functions ean also be handled using this technique, for example

gn=, NB. gn Is a verb for parameterisation
vb2=.1: * (] gn $:@<:) &, NB. evaluate n.{m-1). ... 1
vbh2 &
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%

ad2=,1 :'%: * (] x. %:@<:) @ *' NB, define the corresponding adverbh

* adz 4 NB, product of first & +ve integers
24

+ ad2 4 NB, 1+sum of first 4 +ve integers
11

Given the last result, it might be desirable to parameterise also the recursion
stopping verb, which suggests a conjunction:

conz=.2 :'y. * {1 x. %$:8<:) & =' NB., define a corresponding cenjunctian

+CconZ 0: 4
i0

] contains many more primitive conjunctions than adverbs, and a table of both
can be helpful in secking examples of the various possibilities.

Adverhs: / insert /. oblique/key \ train t. fix
}  amend - commute/reflex b. boclean
Conjunctions: nn nv vn vy
& % X X bond/compose
L. & x under/appase
e @: X atop/at
. ee s X det prod, even/fodd
s X cbhverse, adverse
a X X pover
" X x X constant/rank
: X b x X explicit defn/tie
a. X agenda
b. x derivative
te X cut
1. X x dex
C. b4 X lev
1. X fit{customise}
1 X evoke gerund
LY X toreign conjn.

The defined examples given so far, although trivial in themselves, are useful in
developing an understanding of parts of speech in J. Here, in conclusion, is a
non-trivial example of translating an APL2 operator into a J equivalent. The
problem in question is to write a numerical integrator of reasonable generality,
the APL2 prototype for which is a pair of operators described in [2].

The starting point is Simpson’s rule, for which an APL2 operator is:

[0] Z«L(P SIMPSON)R;T
[1] Z+(Tx+/{1,((L-1}pt 2),1)%xP " (4R)+{F+-R.-+L}*0D,t1L)+3
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This realisation of Simpson’s rule combines a function P, together with data
which is the append of R, the range of integration, and L, the number of
intervals, which must be an even number. Call this aggregate an iplan
{(integration plan), so that the requirement in J is for something to link the
integrand (verb) and an iplan. Since we are joining a verb and a vector, the first
idea might be to write a vn conjunction. However the iplan is the entire data, and
consideration of the vn conjunctions such as power and rank shows that this type
of conjunction is appropriate only when the noun conjunct is part of the data. Put
in another way, a conjunction is not in itself executable, and so some of the data
has to be “held back” for the point at which a verb ultimately achieves control. Tt
is therefore an adverb which must be sought to describe how to execute the
integrand, namely at the points of the grid which the Simpson technique calls
for. A grid idiom (gridiom!) derived from Chris Burke’s admirable ] Phrase Book
[3] distributed with ] Release 3 is the following:

grid=.+*(*[.)/ NB. y.=left-value, grid-unit, # of points

grid 5 25
5 .3 1123

To turn an iplan into a grid it is necessary first to compute the Simpson sub-
interval:

subint=.%@ (% '-/8).) NB. sub-interval tor [plan=range, # of Ints

subint 3 & u
0.25

and to be able to identify the number of intervals, which is one less than the
number of grid points:

last=.{.@}. NB. last item in vector as scalar

This is all that is necessary to convert an iplan into a grid, using an adverb to
describe how (that is, for what values) the integrand is to be applied:

ftogly=.@(gride{{. subint*{>:8last)/.)) NB. by turning iplan into grid

»: ftogly 3 4 &
9 10,5625 12.25 14.0625 16

Next the Simpson weights have to be calculated. There are several ingenious
ways of doing this, but the following algorithm is as comprehensible as any:

swts=,3 :'1,{{_1+_1{.y.)%4 2},1' NB, Simpson velghts for iplan

svts 3 4 4
142081
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Next these have to be multiplied by one-third of the Simpson interval:

swt=.%&3@(subint » svts) NB, Adjusts swis for 1/3.h
sWt 3 4 4
0,0833333 0.333333 0.16E667 0,333333 0,0833333

and finally here is the Simpson adverb which expresses the fact that the Simpson
estimate is the inner product of swt and the function values at the appropriate
grid points:

simp=.1 : 'swt +/ .*x.{togly’ XB, Simpson adverb, e.g. fn simp 0 1 &

«: simp 3 4 & NB. Simpson’s rule is exact for this fn.
12, 3333

The APL2 operator ADAPT achieves adaptive integration, which is powerful
generalisation of SIMPSON.

(0] Z+«EPS(P ADAPT)IR

£43 Z+«4 (P SIMPSON)R

{21 +(EPS>1Z-2{P SIMPFSON}R})/0

L3l Z++/(0.5xEPS){P ADAPT}”0 1¢"R,70.5%+/R

The idea is that the values obtained by applying the Simpson rule for tweo and
four sub-intervals are compared. If these are within a tolerance, which now
replaces the number of intervals as the final item of the iplan, then the four-sub-
interval value is accepted. If this is not the case, half the tolerance is allocated to
each half of the range, and the process is repeated for each half-range. The
process of range sub-division continues until all the sub-ranges satisfy the above
condition. A first step, then, is to write an adverb simd, which modifies an
integrand by describing how to compute the difference between its two- and
four-interval Simpson estimates:

simd=.1 : 'x.sim2-x.simu? NB. Difference between 2 and % subints.
simz=.1 :'x,simp@,52" NB. Simpson rule with z sub-intervals
simi=.1 :'x.simp@, &4’ NB. Simpson rule with & sub-intervals

Next write a verb which generates the new iplans when tolerance is not met:

nip=. (hrérange},each -:¢last NB. Two new iplans halving range & tolerance

range=, 2&{, KB, Range of integration = 2-item vector
hr=.(i,@#)!,each({,each-:8+/) NB, Makes two half-ranges from cne
each=, &. > NB, Each adverb = “under open"

and finally a verb which, for a given function f, realises the algorithm described
above in words.
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simf=,3 :'if.{last y.)<lf simd range y.
do. r=.+/>sfmf each nip vy,
else.r=.f simh range y.

end. !
[=.3 :'(ay.)*1+1 0.v," NB. function f(x)-exp(x).{1 r s5in x}
simf 0 1 0.000001 NB, integral of from 0 to 1 corr, to 5 d.p.

2,62761

As an aside, the steps taken by the adaptive algorithm can be traced by omitting
the +/ from simf, and rerunning. simf is readily converted into a tacit recursive
form:

simt=.stop*{+/8(>@{$: each@nip)))e@.test NB. Recursion using gerund
stop=. [ simu@range NB. Stopping verb
test=, last<{@(f simde@range) NB. Stopping test

leading finally, by the technique described earlier, to an adverb in which f is
parameterised.

adapt=,1 :'x,simé@range’{+/8(>0(%: eachfnip)))e. (last«{|e{x.sinddrange}))’

":1.9 f adapt 0 1 ¢.000001 NB. Make J display 9 sig figs.
2.62761245

In summary, here are the full definitions of simp and adapt:

simp=.1 : 'swt +/ .»x,itogly' NB, Simpson adverb. e.g. fn simp 0 1 §
swht=,%e3I@(subint » swis)} ¥B, Adjusts svis for 1/3.h
subint=,Xe (% ~/€].) KB. sub-interval for iplan=range, # of ints
swits=,3 : 71, {{_1+.1{.¥.)%% 2),1' KB, Simpson welghts for iplan y.
itogly=.e({gridg({, *subint*{>:@last}/.}) NB. by turning iplan Into grid

grid=.+ (*i.}/ NB, left-value, grid-unit, ne of points
last=, {.8!}. KB. last item in vector as scalar
adapt=.1 :'x,simsbrange’(+/@{>0{$: eachenip)))e.{last<(|€(x,sind@range}))’
simd=,1 :'x,sim2-%,simy!’ NB. Difference between 2 and 4 subints,
sim2=.1 :'x.sinpe,52* NB, Simpscn rule with 2 sub-intervals
simb=.1 : 'x,s5impe,&4" NB. Simpson rule with 4 sub-intervals
range=. 25{. NBE. Range eof integratiom = Z-item vector

nip=. (hreérenge),each -:elast NB, Twe new iplans halving range & tolerance
hr=.(i.e#)|.¢each{,each-:8+/) NB. Makes two half-ranges from one
each=,6.> NB. Each adverb = "under open®
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[2] Technical Note on Confidence Limits, Norman Thomson, Vector Vel.12 No 4,
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APL and | (3): Operators - Reduce,
Scan, Outer Product

by Chris Burke

This series of articles entitled APL and | will try to explain the J way of thinking,
by contrasting APL and ] coding examples. The term APL will be used generically
to refer to facilities found in most commercial implementations of APL.

For the next few articles, 1 will discuss operators. To start off with, we will take a
look at J's use of operators as a whole, then look specifically at reduce, scan and
outer product.

Housekeeping

As usual, we use the letters v, ¥, and 4 for vectors, matrices and arrays of any
dimension, optionally followed by numbers to denote their shape. Thus v for any
vector, V5 for a vector of length 5, Mu5 for a 4-by-5 matrix, 4245 for a 2-by-4-by-5
array. Where values are required, V5 will be defined as 15, M45 as 4 5p 120, for
example:

Mus
c 1 2 3 &
5 6 7 8 9§
19 11 12 13 1y
15 16 17 18 19

APL terminology will be used, except where } terminology is required for clarity.
Since J uses origin 0 only, here 0i o+0 is assumed throughout.

Overview

J makes much greater use of operators than APL, and this is probably the hardest
aspect of ] to grasp. For example, if you tried to write programs without using
operators at all, in APL this would be a minor inconvenience, whereas in J you
would be completely stuck - since all ] programs are created with operators!

In general, while operators are common in APL, they typically occur in a
relatively few expressions such as +/ and A.= which become familiar and are
used as if they were primitive functions. Thus the APL programmer may try to
solve a problem by thinking solely in terms of the “functions” that can be brought
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to bear on it. This approach will not work in J; or at least, if you try to think sclely
in terms of functions, you will find it tough going! Operators are essential in
solving problems, and it is important in J that you develop a good understanding
of how they work,

Moreover you not only use operators, you also need to be able to define them,
whereas in APL it would be unusual to define new operators to solve problems.
Indeed one major implementation, APL+Win, does not even allow you to define
new operators.

This focus on operators in ] can be a bit intimidating to the newcomer, who may
think that programming with operators is difficult. True there is some leamning
involved, but once mastered, it becomes pretty simple. Moreover, it gives you a
much clearer understanding of how APL works - a good reason to learn | is that it
will teach you so much about APL!

Tacit Definition

An operator expression like +/ is called a tacit definition, in that it defines a new
function without referring to the new function’s argument. Compare with explicit
definitions which do refer to the function’s argument (e.g. any APL function
defined with the function editor). Tacit definitions occur frequently in both APL
and ], though the terminology is new lo J and can be a source of difficulty. I have
heard experienced APL programmers say they do not understand tacit definition
- clearly they are unaware that they use it all the time in APL.

Tacit definition may be clarified by giving the new function a name, which in
APL is only possible with Dyalog APL (but which should be possible in all APLs):

sum+ +/ Dyalog APL

sum=. %/ )]

Using Dyalog’s composition operator, it becomes easy to generate the kind of tacit
definitions so often seen in J:

root+« % e 0.5
sgquare+ * o 2
dist+ root = sum » sguare
dist 5 12
13

When should you use tacit, and when explicit definition? Whenever you feel like
it! For example the following APL function uses both tacit and explicit definition:
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v r+dist dat
[1] r+(+/dat*2)=0.5
v

Is tacit definition better than explicit definition? It certainly can be - try writing an
APL function that simulates +/ without using tacit definition. Then modify this
function to handle the general case of £/.

Now let’s look at some APL operators.

APL Reduce
At first sight, reduce in ] {called inserf) seems to be the same as in APL:

+/ 2 35 7 APL
17

+/ 2357 )]
17

However, with a matrix argument, APL applies +/ along the last axis, and ] along
the first axis:

M3y
o1 2 3
4 5 3 7
8 9 10 11
+/ M3y APL
6 27 38
+/ M3n ]

12 15 18 21

S0 +/ in ] is closer to APL’s +# or +/[0], Le. plus reduce along the first axis. To
apply +/ in ] along the last axis as in APL, apply it rank 1, using the rank
operator:

+/"1 M3y
6 22 38

Since reduce applies a function between each element of a vector, you might think
that , / is an identity on a vector. This is true in ], but not in APL:

¥5 -: ,/ Vs J
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¥s5 = ,/ Vs APL
0

Instead, , / in APL encloses its result:

{e¥5) = ,/ V& APL
1

What is happening is that inserf in ] inserts the function between the items of its
argument, whereas reduce in APL inserts the functon between the elements of the
vectors along the last axis, and encloses the result for ench vector, so that:

f/ M3y

means:

01238 f 4567 f 8810 11 }
(o f 1 f 2z f3)(wrfs ferf7) (s f9fiorf11) APL

Strictly speaking, the latter is the APL2 definition of reduce, seen in APL2,
APLAWIN and Dyalog ATPL. The treatment in SHARP AFL is essentially that of ],
except items are based on the last axis. It is interesting that APL does an implicit
enclose, It is very often the case that an APL definition uses enclose, where J does
not. For example:

./ Mau ]
0312345678910 11

display ,/ M34 APL

|0123| [4557| |891011

€

Since there is no difference in APL between a scalar and an enclosed scalar, the
final result of an APL reduce may be simple. For example, + /434 is:

(0 + 1 + 2+ 3) (4+ 5+ 6+ 7) (8 + 9% + 10 + 11}
which is:

(6) (z22) (38)
which is:

6 22 38
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The effect of , / M3y in APL can be produced in J using link insert:

s/ M

34

012 3

4 5 6 7|8 9 10 11

The distinetion between the way reduce applies to vecfors, and the way insert
applies to items becomes clearer with a 31D argument:

display .,/ A23u APL
I
+
|0 12 3] |u 5 6 7| le 9 10 11|
li? 13 14 15‘ |16 17 18 19| [20 21 22 23
=€
5/ A23u i
¢ 1 2 3|12 13 14 15
L' 5 6 7|t6 17 18 19
8 9 10 11]20 21 22 23
./ A23% ]
¢ 1 2z 3
4 5 & 7
8 9 10 11
12 13 1% 1§
16 17 18 1§
20 24 22 23
Replicate

In APL, the symbol / is used both for reduce and for replicate, whereas in ],
replicate is given by a different symbol, # (copy).

APL Scan

Scan is called prefix in ], and is clearly not the same as in APL:

+3 1
0

[ERT T
R NN D
o oo

0
3
3

2 3 4
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The difference is that in APL, scan applies the verb with reduce, while ] just
applies the verb. Thus

f\N12 3.
means:
(F/ 1) (f /12y (F/123)(f/123W) APL
(F 1) (£12) (£123) (f123H4) ]
Note that in the APL case f is dyadic, whereas in ], { is monadic.

In ], each application of f returns an item of the result, so that

+\ 1 2 3 4

(+1) (+1 2) (+1 2 3) (+1 2 3 4}
] assembles these four items into a matrix, padding with zerces as required.

To simulate APL scan, you need to use reduce explicitly:

+/\v 1 2 3%
1 36 1¢

The benefit of not having an automatic reduce in prefix, is that many operations
do not require it. Such operations are straightforward in J, but may be awkward
in APL. The following is a reverse scan in | - how would you do this in APL?

<@f.\ 1.6

01 o0j2 1 D|3 2 1 Olh 3 21 UiS b 3 2 1 DJ

For another example, to enclose successive prefixes of a variable, you can use box
prefix in ], but not enclose scan in APL.

<\ 12 31 ]

Illl 2|1 2 3|1 2 3 H|

Curiously, since , / is an APL reduction that encloses its argument, il turns out
that at least for a vector, , \ performs an enclose scan!
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display ,\ 1 2 3 &

A F [

€

Inverse

Some uses of prefix have inverses. For example, the inverse of +/\ is the first
differences, and of » /\ is the successive ratios:

inverse=., *:_1

+/\ inverse 1 3 6 10
1234

x/\ inverse 2 3 5 7 11
2 1.5 1,66667 1.4 1.,571L43

Suffix

Suffix is analogous to prefix, except it applies to lists of elements taken from the
end. Thus a reverse sum scan is:

#/\. 12 3y ]
10 9 7 &4

d+\¢ 1 2 3 L APL
10 9 7 4

APL Outer Product

In ], the verb defined using insert may also be used dyadically (when it is called
table), and is similar to APL's outer product.

12 3 +/ 10 20 30 40 ]
11 21 31 u1
12 22 32 42
13 23 33 ua

1 2 3 o,+ 10 20 30 40 APL
11 21 31 41
17 22 32 42
13 23 33 43

Again, the definitions are not quite the same. Table in | applies the function
between each cell of the left argument, and the entire right argument, whereas
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outer product in APL applies the function between each pair of elements from the
left and right argument. Consider the following APL example of catenating each
pair of elements of two vectors:

display 1 2 »., 10 20 30

] [ [
o] ) [

You might expect that , / does the same thing in ], but it does not:

T
+

€

12,/ 10 20 30
1 2 10 20 3¢

This is because the rank of catenate is unbounded, hence the left argument has
only one cell (the entire argument), and this is applied to the entire right
argument. The above expression is therefore the same as:

12, 1¢ 20 30
12 10 20 3¢

You can change this behaviour by using rank. For example, if both ranks are 0,
then J will catenate each pair of elements as in APL. The individual results are
assembled in a simple array, rather than enclosed:

12 ,"¢/ 10 20 30
2 30

To duplicate APL’s behaviour exactly, use box atop catenate:

1 2 <@,"0/ 10 20 3¢

1 101 201 30

2 102 202 230

Alternatively, by setting the left rank to 0 and leaving the right rank unbounded,
you can catenate each element of the left argument to the entire right argument:

12 ,"6 -/ 10 20 3o

1 10 20 30
2 10 20 30
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Leaving the left rank unbounded and setting the right rank to 0 catenates the
entire left argument to each element of the right argument,

12 ,"_ 0/ 10 20 30
1 2 10
12 29
12 30
N-Wise Reduction

In APL2, a reduce may take a left argument that specifies the number of items to
be used in each application of the function, called s-twise reduction, e.g.

2 +/ 123456
357 9 11

This is:
(1+2) {(2+3) (3+4) (4+5) (5+6)

In ], this is handled by prefix (where it is called infix). As in APLZ, the left
argument specifies the number of items to be used. If positive, the items overlap;
if negative, the items are non-overlapping. For example:

2 +/v 12 3 4% 5686
357 9 11

2 +/\ 1 2 34 5 6
37 11

As with prefix, the verb argument to infix need not be applied with reduce, For
example:

-2 ¢\ 1 2 34 586
s

A neat way of creating a matrix with a given number of columns from a vector, is
to use identity infix:

-2 J\N12 345 s8

oW
o E N

Reference
Iverson, KE. | Infroduction and Dictionary, Iverson Software, 1996
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At Play With J - Extended Integers

by Eugene McDonnell (eemcd@aol.com)

Extended Integers

] has recently had added to it a new class of number, called extended integer. An
extended integer can be produced by applying the extend verb x: to an ordinary
integer. An extended integer is displayed as an ordinary integer terminated with
an ¥, like this:

X: 1234
1234

An extended integer may also be written directly by putting an x at the end of an
ordinary integer:

123ux
1234x

If one or more of the integers in a list is extended, they are all extended:

1 2x 3
1x 2X 3X

Various primitives produce extended integer results if the argument is extended.
For example, very large exact factorials are possible:

1 30x
265252859812191058636308480000000%

*/ X1 »>: 1. 30
265252859812191058636308480000000X

Some verbs f signal domain errors on some extended arguments because the
result is not integral; however, <. @f and >. ¢ f will work on extended arguments.
I think you'll get the idea from a few examples:

1234 % 5x
tdomain error
H 1234 %5X

1234 «<,8% 5%
246X

1234 % 2x
617X
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1234 <.0% 2x
617X

1l r =. <.8@%: 2+10A3BX
1454%2135623730950488x

*: ' + ,. 101
199999999999999999971238085416445537169X
199999999999%999999995223566639074381u4x
200000000000000000027806627911369339121X

What if you want to turn an extended integer into an ordinary integer? Those of
you conversant with J will guess that the way to do this is to apply the inverse of
%1, like this:

Xens_1 [ 1234x
1234

The Application

I was excited when I heard about extended integers, because I had an immediate
use for them. Jeffrey Shallit gave a paper at APL83 in which he discussed the
problem of determining how many times the random number generator had
been used, given a value of the random link. In erder to give an AP, solution he
had to include in the paper a portion of an extended arithmetic package. This
was because the numbers needed to solve the problem were very large integers.
Stating the problem as simply as possible, given the equation:

Yy = Migax NB. (A)

the problem is to find x, where y, M, and g are known. This is the basis of the
random number generator we shall be discussing. The value g is also known as
the generator, and this can lead to confusion when we talk about the generator of
the generator. I offer my apology in advance. The problem is sometimes known
as the logarithm problem, since {forgetting the M-residue for a moment), if we
have:

Yy=g»srx
and know y and g, we can find x by taking the base-g logarithm of y:

X =g A. Y

In solving (A) for the particular problem of APL\360 and its descendants
{including 3}, x can be as large as 2,147,483,646. For this value of x, gax has over
9,000,000,000 decimal digits, and would take several hundred large volumes to
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print out. There are tactics one can employ to cut the size of the problem down,
but extended-precision arithmetic will still be required. In J's implementation,
the phrase Mé | @~ is recognized an;l can be computed efficiently both in time and
space.

The technique discussed by Shallit to solve the problem is due to Pohlig and
Hellman. You'll have to leok up the references if you are interested in the
mathematical background, since I shall focus on the problem’s algorithmic
aspects.

The Gory Details

Several global constants are needed. The modulus used in random number
generators of the APL\360 kind must be a prime. The largest prime that can be
stored as a 4-byte integer is in fact also the largest integer that can be stored, that
is, one less than 2~31. This prime was discovered by Euler and for over a
hundred years was the largest prime known. It is the Mersenne prime M31, too,
for those of you interested in the Euclidian perfect numbers.

M=, x: <: 2n31

It is convenient to have the value of the integer one less than M handy:

For the random number generator to have maximum period, the generator g
must be a primitive root of the modulus. A primitive root of a prime has the
property that its powers, mod the prime, are distinct. For example, the prime 7
has 3 and 5 as primitive roots, because their powers, mod 7, are distinct:

7]8 5a/>:11.8B
6 & 5
6 2 3

(SN

32
5 4
but the other positive integers less than 7 have repeated elements:

711 2 4 6A/>: 1.6

i11111
241241
4 214 21
516 16 1

Dr. Bryant Tuckerman, of the IBM Watson Research Laboratory in Yorktown
Heights, New York, gave the APL\360 implementors the primitive root 745, or
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16807. A decade or so later people began exploring random number generators
extensively, and were surprised to find that there was no better generator than
this for the modulus M:

g =. Xi 7AS

A prime-power factor {s an integer all of whose factors are the same. For
example, 32, 9, 125, 49, and 11 are all prime-power factors. The prime-power
factors of L play a key role in the algorithm. The primitive g: in ] yields the
prime factors of a number, but these may be repeated. For example, q: 12is2 2
3. The algorithm requires that repeated primes be replaced by their product. The
verb h, to be defined later, factors numbers and replaces repeated items by their
product:

f =, h LNB. f is 2 9 7 11 31 151 331

Certain powers of the generator g are needed. Those needed are the quotients of
dividing L by f, and multiplying this quotient by the integers less than the items
of t. For example, for the factor 7 we get:

B o= {L%7)i.7

ox
J06783378x%
BI3566756X
92035013u4x
1227133512x
1533916890x
1840700268x

and similarly for the other factors.

The verb p, to be defined later, raises the generator ¢ to to any integer power,
mod M, We use it to raise the generator to the powers B:

o€ o=o P (L%7) % 1.7

1x
1600955193x
8942550406
1205362885X
175259977ux%
1537170743%
15995905886%
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Such a list is made for each prime-power factor. These .are boxed and joined
together, forming g, a list of lists, containing 542 numbers altogether (+/2 9 7
11 31 151 331), and too large to display here.

g =. <@p@j"o f

You should be warned that the formation of g takes a minute or so to execute,
depending on the speed of your computer. 1 find it convenient to comment out
this line in the script, and insert the value of q directly.

We need the quotient of L with its factors as a separate global nour:

,e &=, L% I
1073741823
23B60929Lx
306783378X%
195225786X
69273666X
14221746X
EUB7866X

Those are all of the global nouns. Now we have to deploy a number of utility
verbs. The verb v:

W o=, =, A #f,
raises each item of its argument’s nub to its tally:

w2z2z2338657
8957

The verb h:
h =.w @ q:

factors its argument and produces the prime power factors from it:

h L
2 9 7 11 31 151 331
The verb s:
s =, M&{@a

raises its left argument x to the power of its right argument, mod M:
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3 s 2
9x

16807 s 2000
75099568x

The verb p:

P =. g&s

raises g to the power of ils argument:

p zooo
75099568X

The verb §:
j =« L&% » I,

divides its argument into i, and multiplies this quotient by the non-negative
integers less than it.

e 7

0x
306783378x%
513566756X
920350134x
1227133512x
1533916890%
1840700268x

The Main Problem

With all this behind us, we're ready to discuss the main problem. Suppose we
find that the value of y, the random link, is 1209311799:

¥ =. 1209311799
We define a verb t:

to=. ", ,. q"_ i.6> 1 s e"_
The phrase

1l s e"_

can be replaced by
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,+D =, ¥y 5 @ NB. let this be (D)

214748 3646%
473297587x
1537170743x
353622995X
4096x
709324280
667991092x

The heart of the matter is that each distinct value that y may take yields a
different list b. We look for the index of each item of D in g, finding:

] E=, g i.&> D
115 4 23 142 268

These values are the residues we seek. We form a table F by stitching f and E:

2 i
9 1
7 5
11 [
31 23
151 1uz
331 268

and this is also the result of applying verb t to y:

ty
2 1
9 1
7 &
11 4
31 23
151 142
331 268

If you refer to Hui's article, you'll see that F is similar to the table shown on page
64, beneath the expression ¢ mr g. That is, F is a table of moduli and residues.
For example, the items in list D correspond to the factors in f. In particular, the
valite 1537170743x corresponds to the factor 7. We gave all the possible values
that may be taken on in this position in list ¢ back a bit. In ¢ we find that the
value 15371707u3x is in position 5, and so in F we find the value 5 nextto the 7
in the first column. It is a remarkable fact that the expression y s e produces
values which musf occur also in the corresponding item of g, and that its index in
the list in g is the residue we want for the next step.
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The verbr:
r =, {: @ (cri/ @ t)

inserts Hui's verb cr1 between each of the items of its argument, and yields a
two-item list, with the first item necessarily equal to L, and the second item the
power of g yielding y, mod M.

x:z =, cri/r
2147483646X 1234567X
L
2147483646X

We take the tail of z as our desired x:

] x = {: z
1234567

We can verify that x is indeed the desired value by applying p to it:

P X
1209311799x

¥
1209311789x

Are we happy? We shouldn’t be yet, because this wasn’t precisely the problem
we wanted to solve, which was, how many times had the random number
generator been used to arrive at the given random link. This part is easy, because
we know that the initial value of the random link is 16807, which corresponds to
exponent 1. All we have to do to get the value we want is to decrease x by 1. This
gives us at last the verb ner:

ner =. <:@r NB. number of executions of roll

Xiner y
1234566
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Appendix

NB. Script for finding x in y=m{gsx, Eknowing y, M, and g,
NB. particularized for use in analyzing the behavior of
NB. the linear congruential! random number generator found
NB. in APL\360 and its descendants.

NB. GLOBAL ROUNS

X <3 2431

. <t M

« X: 7n5 ,

. h L NB, f iIs 2 9 7 11 31 151 331
<@p@j"o f NB. comment this line cut

. replace line above by value of g directly

L%S

monon

n

M
L
g
f
q
NB
e

NB. UTILITY VERBS

wo=. ~, n #).
h =.wdq:

s=, M&al@a

p =. g&s

j =. L&% » 1i.

NB, HUI's CHINESE REMAIWNDER YERBS FROM VECTOR 12 2, P 6B
NB. INCLUDING GCD AS A LINEAR COMBINATION

NB. Chinese Remainder

ab =. |.6(ged/ « [ % +./)6(.&{.)

cri =, [ }J/\ *o&{. , ,&{: +f .> ab
chkec =, [: assert ,&{: -: ,&{., | {:@cri
cr =. cri [ chke

NB, GCD as a Linear Combination
= , ,. =0i,82;
it =, {1 L, {. = {: * <, @%&{./
=, (}.0{.)@{ita:r (»8{.8{: )a: _)ago

assert=, 131:80(12"_)na:-.

NB. MAIN VERBS
t= f"_ ,. qg"_- i.&> ] s e"_
r =, {: @ (crs/ o t)
ner =. <:@r NB, number of executions of roll
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Using a Defined Adverb to Trace
Execution in Tacit Programs in ]

by David Alis

Introduction

This article presents a | adverb that's useful in tracing through tacit programs.
Unlike explicitly defined programs, there is no obvious way of seeing what
happens when tacit programs execute, Small programs with only four or so
primitives {e.g. mean=. +/ % #) are not too difficult to analyse. However it's
quite easy to create monsters with upwards of 20 components. While you are
composing the code things are clear and il’s easy to see how the code works. Later
on it’s more difficult. Consider, for example, the set of scripts which accompany
the PHRASES Help file. An analysis of the 52 files gives the result that of the 1093
phrases more than 20% have ten or more syntactic components. Top of the list are
these two with 34 components each.

Ji@1L ([ ,/ 08,,@($:&. <3 ){"2 1 \:"18=B1.)@. (1&<)
f1-0,0>8{(x/&.>/)0 (<@(14,) @(«/\)/.~) & g:

What do they do? How can we analyse and understand them?

Tracing Program Execution

In explicit programs you can trace execution using a function such as
SHOW=. (1!1:2)&2. Put it in strategic points in the program and display
intermediate results. This version of SHOW displays its right argument on the
screen which is then returned unchanged {a property of 1 1: 2&2).

120+ SHOW i.3 4%

01 2 3
¥ 5 6 7
8 9 10 11

120 121 122 123
izy £25 126 127
128 129 130 131

If we rewrite the tacit program mean to display the results of each of its
components we have:

mean=, (SHOW@(+/)} (SHOWe®) (SHOWE#)
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mean 2 3 4S5
3
50
16.6667

ie. The 3 is the number of items, the 50 is their total, and the 16.6667 is the result.

A Very Simple Example

It is a surprise to see that the even simpler example of Add takes you straight to
the heart of the semantics of the J language.

Add=, SHOW@+
2 2 3 4 Add 9
11
11
12
13
11 11 12 13

Why has SHOW been called four times? The reason is that dyadic + has rank zero
which means each element in the argument will be treated individually. Using
Add monadically we see that Add is called only once because monadic + has
infinite rank.

Add 2 2 3 4
3L
3

We can find the rank of functions by using the b, adverb,

+ b, 0
R ]
SHOW b, ©

Add b. ¢
- 00

A simple program like SHOW is not quite sufficient to debug and trace an explict
function. Appendix 1 shows a slightly extended form used to trace the working of
the rplc program in the STRINGS.]S file.

Using an Explicitly Defined Adverb

SHOW is clumsy to use with tacit programs because it’s a verb. Converting it to
an adverb with the @ conjuction helps, but only a bit: SHOW=. (1!:2)&2 @
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Using it we would redefine mean as follows:
mean=. (+/SHOW} (%XSHOW) (#SHOW)

The main drawback with this version of SHOW is that it only shows function
results and not their arguments. The way round this is use an explicitly defined
adverb. The following version of SHOW displays the arguments lo the verb
instead of the results (or, using the commented expression, both results &

arguments).

SHOW=, 1 : ©
show=.1!: 282
{x.Bshow) : ((show®[} x,( show@])}
NB. {(showBx.@show) : ( show@((showe[) x.( show@]})) HB. results + args
)
mean=, {+/SHOW) (ASEOW) (#SHOW)
mean 2 34 45

Z 34 45 NB. the argument to #

2 34 45 KB, the argument to +/

3 NB. the right hand argument to %
B1 NB, the left hand arqument tao %
27

Coercing the Explicit Adverb to Keep Rank

However, caution is needed because the adverb has a significant but easily
overlooked influence on the rank of the verbs it operates on. If we redefine
Add=. +SHOW then although dyadic Add gives the correct resull something
has changed.

5 add 8 9 1¢
10

5

3 15

It is called only once instead of three times as before. To make it work properly
the rank conjuction is used to coerce Add to have the same rank as + .

Add=, (+SHOW}"+

3 4 5 Add 800 900 1000
800

3

900

N

1000

5

803 90u 1005

The " + has forced Add to be called as many times as elements in the argument.
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Agreement and Rank

This simple Add function also shows how agreement works when dyadic
functions are called with different-shaped arguments. For example we know that
100 200 + i.2 4 produces

100 161 102
203 204 2G5

because the rules for agreement are satisfied. When there is agreement then ] re-
structures the smaller array to have the same size as the larger.

”In the phrase p v ¢, the arguments of v must agree in the sense that their
frames (relative to the ranks of v) must be a prefix of the other. [J-Dict]”

The SHOW adverb illustrates this better using a non-zero rank verb. In the
following example add is redefined to be rank-1 and the inter-relationship
between agreement and rank can be seen in the example.

Add=. +SHOW"1

When two arrays each of shape 2x3x4 are Add’ed together the program is called 6
times.

x=.((2 3 u3i.24) Add 1000x>:i,2 3 u)
1000 2000 3000 4000

012 3

5000 606C 7000 BOOO

b 5 6 7

8000 10000 11000 12000
8 9 10 11

13000 14000 15000 16000
12 13 14 15
17000 180G0C 19000 20000
16 17 18 19
21000 22060C 23000 ZLOOO
20 21 22 23

However, when we try to add a 2x3 matrix to a 2x3x4 array execution starts but
cannot complete.

x=.(2 3%i.6) Add (1000%>:1.2 3 4)
1000 2000 3000 LOOO

012
|length error
X=.(2 3%$i.5) Add (1000%»:i.2 3 &)
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Execution started because the rank of Add is 1 so that ] determined that there was
agreement. The 2 columns of the left hand matrix are in agreement with leading 2
dimensions (i.e. 2 x 3) of the right hand array. However, once it began executing it
immediately signalled a length error when it tried to add a four-element vector to
a three-element vector.

Defining Add to be a string concatenation would show more clearly how
agreement works because the length error is avoided; e.g. Add=. ; SHOW"1

x=.((2 9%'abcdefghijklmnopqr') Add 2 3 4$'ABCDEFGHIJKLMNCPQRSTUYWX')

Generalised Form of the SHOW Adverb

This final version of SHOW is more general. It decorates the arguments and also
adds a representation of the calling verb. It displays the arguments and the
results; it also handles the inverse of the verb so that it can be used with the dual
&. conjunction.

SHOW=, 1 : ©
NB. utilities

show =, 11:2&%2
showm =, > 0 {: @ show @ (! monadic-"4:)
showdl =. » @ {: & show @ (' dyadic left-'a;)
showdr =, > 0 {: @ shew B (! dyadic right-'&;)
showmi =. > @ {: & show @ (' inverse monadic-'4;)
showdli =, > B {: & show @ (' inverse dyadic left-'%4;)
showdri =, » @ {: & shew @ ('inverse dyadic right-r&:)
NB. operate on verb
G=,5!:1 «'x,! NB., gerund representation of verb
AA=,Gh, B« KB, the verb AA decorates the output
monadic =. show®x. @showm @{ A4 f.)

dyadic =. showP((showdl®(aa £.)0[) x. (showdr®(ia £.)@}))
' verb=,monadic : dyadic f.
NB. operate on the inverse

INV=_x.*: _1 NB, The inverse verh
G=,5!:1 <'INV'
BB=,G&, @«

monadic=., INY@showmi ®( BB {,)
dyadic=.show@( ( showdlie(BB f.)e[ ) INY ( showdrie(BB f.)e] } )
inverse=. monadic : dyadic f,
z=, {(verb*x.) :. (inverse"INV¥}) f.
)
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Example:

Fac=. (2:°(]+ (%:SHOW)@<:))@. (1:<])
fac 7

monadic-
monadic-
monadic-
monadic-
monadic-

WP BB o R
R W F ouoo;

monadic=-
1

2

&

21

120

720

5040

Appendix:
This is an example of how to use a simple SHOW function to trace execution in

an explicitly defined program. It is taken from the distributed STRINGS.]JS script
file. The rplec program has been altered to trace execution:

rple=: 4 : 0
KB. replace characters in text string
HB. syntax: text rplc old;new

SHOW=. 3 : (> '1l:262 y,*' 3 ' ' ; ' 11:2827 x,:7.' 3 'Y. ")
fon'=, ,&.>Y.
1=, #o

c=, o E. X=. ,X.

if. (o0<l) »: 2 8, ¢ do, ('string not found or empty'SHOW x) return. end,
bx=., #i.0@#

('c= '"48HOW )Jc=. bx ¢

while. ('Result of while test='& SHOW) 0 e. d=. 1,<1/\{#c)<«t(}.=}:) ©
do. ('c becomes= '&SHOW) c=. ('Value of d«'4s SHOW) d#c end,

(*p=. (i.#x) e. 0,c NB. p= '& SHOW) p=. (i.#x) e. 0,c

{'x=, p <;.1 x NB.x= " &SHOW )}x=. p <;.1 X

(*b=, 0&-:0{14%) GL> x NB. b= '& SHOW) b=. oLi-:0(1&$) &> X

f=x. n&,0(18},) &, >

SHOW ‘'evaluation of components in the expression',(1c¢{a,),’':;(f b#x) (bx b) }x!
s (('(f b#x} '&SHOW) f ba#x) {(('(bx b) 1&SHOW) bx b) }x

H
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Here is the result:

‘ababababab' rplc'taba'; "=ABCDEF="

c= 0 2 4 6

Result of while test=|1|

|Va1ue of d=|0 13 6|

|c becomes= lo L GI

Result of while test=‘1J

IValue of d='0 4|

¢ becomes= lo Hl

|Result of while test:lo

|p=. (i.#%x) e. O,c NB. p= |1 ¢ ¢ 0 1 0 0 0 0

|x=. P <:;.1 x NB,x= |abablahabab|

b=. ¢&-:@(l&%) &> x NB. b= |1 1

evaluation of components in the expression
;{f bB#x) (bx b) }x

o B

'(f b#x) |=ABCDEF=b|=ABCDEF=bab

=ABCDEF=h=ABCDEF=bab
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Submitting Material to Vector

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

Duncan Pearsen,

Causeway Graphical Systems Ltd
The Maltings, Castlegate

MALTON, North Yorks, YO17 0DPP
Tel: +44 (0) 1653-696760

Email: 100265.1564@compuserve.com

Authors wishing to use Word for Windows may contact Vector Production for a
copy of the APL2741 TrueType font, and a suitable Winword template.

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 YO6 4]]. Please also copy us with all electronically
submitted material so that we have early warning of possible problems.

Tel: +44 (0) 1439-788385
Email: 100331.644@compuserve.com
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British APL Association: Membership Form

Membership is open to anyone interested in APL. The membership year
normally runs from 1st May to 30th April, but new members may join from 1st
August, November or February if preferred. The British APL Association is a
special interest group of the British Computer Society, Reg. Charity No. 292,786

Name:
Address:

Postcode / Country:
Telephone Number:
Email Address:

Category (please tick box) to run from: 1st May L1 August O Nov U FebU

UK private membership . .. ... ... ... ... .. ..... .. g2 Q4
Overseas private membership . . ... .. ... ... ..... £14 QO

Airmail supplement (not needed for Europe) .. ........ £4 a
UK Corporate membership . ... .................. £100 Q
Corporate membershipoverseas . . .. .............. £135 QO
Sustaining membership .. ... ... ... ............. £430 Q
Non-voting UK member (student/OAF/unemployed only) £6 d

PAYMENT - in Sterling or by Visa/Mastercard/JCB only

Payment should be enclosed with membership applications in the form of a UK
Sterling cheque to “The British APL Association”, or you may quote your
Mastercard, Visa or JCB number.

I autherise you to debit my Visa/Mastercard /JCB account

Number: et 10 Ll bl it L1 L1 1 Expiry date: L+ 1|1
for the membership category indicated above,
Data Protection Act
D annually, at the prevailin : : The information supplied may be
y: p . g rate, until further notice storet o computer and processed
one year’s subscription only it accordance with the registration
of the Brilish Computer Society.
(please tick the required option above)
Signature: Send the completed form to:

British APL Association, ¢/ o Rowena Small, 8 Cardigan Road, LONDON E3 5HU, UK

144




The British APL Association

The British APL Association is a Specialist Group of the British Computer Seciety. It is administered by a Committee
of officers who are clected by a postal ballot of Association members prior to the Annual General Mecting. Working
groups are also established in areas such as activity planning and joumal production. Offers of assistance and
involvement with any Association matters are welcomed and should be addressed in the first instance to the Secretary.

Chairman

Secretary

Treasurer

Journal Editor

‘Webmaster

Activities

Education

Projects

and Publicity

Administration

Editor:
Production:
Advertising:

Support Team:

1996/97 Committee

Dr Alan Mayer
01792-205678x4274
a.d.mayer @swansca.ac.uk

Sylvia Camacho
0117-973 0036
100612.1057 @ compusetrve.com

Nicholas Small
0181-980 7870
treas.apl @bes.org.uk

Duncan Peatson
01653-696760
100265.1564 @compuserve.com

Ray Cannon
01252-874697
100430.740@compuserve.com

Jon Sandles
01904-612882
100257.1756 @ compuserve.com

Dr lan Clark
01388-527190
100021.3073 @compuserve.com

European Business Management School,
Swansea University,
Singleton Park, SWANSEA SA2 8PP

11 Aubumn Road, Redland,
BRISTOL, BSé6 6L

8 Cardigan Road,
LONDON E3 5HU

Causewny Graphical Systems Ltd,
The Maltings, Castlegate,
MALTON, North Yorks YO17 0DP

21 Woodbridge Road,
Blackwatct, Camberley,
Surrcy GU170BS

138 Burton Stone Lane,
YORK YO3 6DF

9 Hill End, Frostertcy
Bishop Auckland
Co. Dutham DL13 28X

Anthony Camacho 11 Auburn Road, Redland,
0117-573 0036 BRISTOL, BS6 6LS
100612.1057 @ compuserve.com
Rowena Small 8 Cardigan Road,
0181-980 7870 LONDON E3 SHU
treas.apl @bes.org.uk

Journal Working Group

Duncan Pearson
Adrian & Gill Smith
Gill $mith

Causeway Graphical Systems Ltd (01633-696760)
Brook House, Gilling East, YORK (01439-788385)
Brook House, Gilling East, YORK (01439-788385)

Jonathan Barman (01488-648575), Richard and Adam Weber (01302-539761),
Anthony & Sylvia Camacho, Ray Cannen (01252-874697), Mare Griffiths (0171-289 0471),
David Zicmann (0181-348 4039), Jon Sandles (11904-612882), Ajay Askoolum

Typeset by APL-385 with MS Word 5.0 and GoScript
Printed in England by Short-Run Press Ltd, Exeter



VECTOR

VECTOR is the quarterly Journal of the British APL Association and is distributed to Associatiog
members in the UK and overseas. The British APL Association is a Specialist Group of the British
Computer Society. APL stands for “A Programming Language” — an interactive computer
language noted for its elegance, conciseness and fast development speed. It is supported on
most mainframes, workstations and personal computers.

SUSTAINING MEMBERS

The Committee of the British APL Association wish lo acknowledge the generous finandial
support of the following Association Sustaining Members. In many cases these organisations also
provide manpower.and administrative assistance to the Association at their own cost.

Causeway Graphical Systems Ltd
The Maltings, Onmammmﬂ_.

MALTON, North Yorks 'YO17 0DP
Tel: 01653-896780

Fax: 01653-607719

Email; causeway @ compuserve.com
Web: www.causeway.co uk

Dyadic Systems Ltd
Riverside View. Basing Foad,
Oid Basing, BASINGSTOKE,
Hants, RG24 OAL

Tel. 01256-811125

Fax: 01256-811130

Email: sales @ dyadic.com
Web: www,dyadic.com

Insight Systems ApS
Nordre Strandve| 119A
DK-3150 Hellebaek
Denmark

Tel +45 49 76 20 20
Fax: +45 48 76 20 30
Email: info @ insight.dk
Waeb: www.insight.dk

MicroAPL Ltd

South Bank Technopark

$0 London Road

LONDON SE1 6LN

Tel 0171-822 8866

Fax: 0171-928 1006

Email: microapl@ microapl. demon.co,uk
Web: www.microapl.co,uk

Dutch APL Association i
Postbus 1341

3430BH Nieuwegein

Netherlands

Tel: +31 347 342 337

Compass R&D Lid

10 Fredarick Sanger Road
Surrey Research Park
GUILDFORD, Surrey GU2 5YD
Tel: 01483-302249

Fax: 01483.302279

HMW Trading Systems Ltd

Hamilton House,

1 Tempie Avenue,

LONDON EC4Y OHA

Tel: 0171-353 8900

Fax: 0171-353 3325

Email; 100020,2632€ compuserve.com

APL2000
6610 Rockledge Drive

Suite 502

Bethesda MD 20817 USA

Tel: +1 (301) 564-5020

Fax: +1 (301) 584-5021

Emall; sales @apl2000.com

Wab: members.aol.com/APL2000

Soliton Associates Lid
Groot Blankenberg 53
1082 AC Amsterdam
Netherlands

Tel: +31 20 646 4475
Fax: +31 20 644 1208
Email; sales @ soliton.com




