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programmatore che entra nel ventunesimo secolo deve essere in grado di
padroneggiare tecniche che spesso sono incompatibili con gli interpreti array-
oriented dei nostri giorni. Non credoesista il linguaggio perfetto: credo invece,
che, dato un problema,esista il linguaggio ideale per la sua soluzione. Maggiore
é il numerodi linguaggi che si conosce e minore é Ia fatica che si dovra compiere
per consegnare un prodotto funzionante e facilmente mantenibile. Spesso, il
tempo speso nell’aggiornamento delle proprie conoscenze, é pitt che ripagato
dalla flessibilita guadagnata.
In fondo un bambino che sappia usare solo la paletta (avrei forse dovuto dire,
seguendo Jan Sharp, “un temperino a lama singola”) non é un gran compagnodi
giochi...

 

Let’s play with the world
Notjust an invitation. More than a hope. With the samespirit of kids
wondering about everything they see. Going back to the joy of a knowledge
withoutreason,to the humility of a sailor who challenges the sea and respects
it because he knowsthatit is bigger than heis. So that one can recognise
himself in what hehasbuilt, in the words andin the smiling look of others. In
harmony with the music of the atoms and ofthe celestial spheres,

Stefano M. L. Lanzavecchia, December 1994
Like the ghost inside the atom
That spins it round and round
There’s magic in some words
Something you can’t explain
That conjures up thatfeeling
Ofthe sun inside the rain

pC.
Lost in the research of the perfect language (Assembler, J or Java?), of the ideal
algorithm,of the elegance, too often we forget that behind the seriousnessof our
job thereis still the same game we began when wewere children.I wasslightly
more than a child when I played with myfirst APL interpreter. A bit later I
browsed myfirst issue of Vector: the happy combination ofintelligent humour
and competence impressed me. Then,in the dreamsofa child, the legend of APL
took the shape of a world inhabited by smiling and powerful people, like the
wizardsof the fairy tales. Only two years ago I shook hands with oneof these  
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Editorial
by Stefano Lanzavecchia

Giochiamo col mondo
Nonsolo un invito. Pid di una speranza. Conlo stesso spirito di bambini che
guardano con meraviglia tutto quello che capita loro sotto gli occhi.
Ritornandoalla gioia di voler sapere senza ragione,all’umilta del marinaio che
sfidail maree lo rispetta perché sa che & piu grandedilui. Per potersi
riconoscere in quantosi é costruito, nelle parole e nello sguardo sorridente
deglialtri. In armonia con la musica degli atomie delle sfere celesti.

Stefano M.L. Lanzavecchia, Dicembre 1994
Like the ghost inside the atom
That spins it round and round
There's magic in some words
Something you can’t explain
That conjures up thatfeeling

Ofthe sun inside the rain
LC.

Persi nella ricerca del linguaggio perfetto (Assembler, J o Java?), dell’algoritmo
ideale, dell’eleganzastilistica, troppo spesso finiamo col dimenticare che dietro
alla serieta del lavoro ¢’é ancora e sempre Io stesso gioco che abbiamo cominciato
da bambini. Ero per l’appunto poco pia di un bambino quando mi é capitato tra
le mani il mio primo interprete| APL. Non per caso poco tempo dopo hosfogliato
il mio primo numero di Vector:la felice combinazionedi umorismointelligente e
competenza mi avevano impréssionato. Allora, nei sogni ad occhi aperti di un
bambino,la leggenda dell’APL aveva preso la forma di un mondoabitato da
personaggi sorridenti e potentissimi, come i maghi delle favole. Soltanto due
anni fa ho stretto per la prima volta la mano ad uno di questi nomi senza
sembianze, scambiato un sorriso e finalmente associato un volto alla firma sotto
il titolo di un articolo. E con mio grande piacere ho scoperto che la persona non
tradivai ricordi incantati del bambino. Numerosi incontri sono seguiti al primo
mapurtroppo non semprehoritrovato quella stessa giocosa spensieratezza.
E, dopo tutto, @ l'APLil linguaggio perfetto? Io credo di no. Nonostante i suoi
numerosi pregi che nonripeteré in questa sede, e nonostante il fatto che la classe
di problemi risolubili velocemente, efficacemente ed elegantemente in APLsia
straordinariamentevasta, altrettanto vasta é quella delle applicazioni in cui l’uso
di APL o derivati sarebbe un errore. E sempre piti evidente che un
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anonymous names, exchanged a smile and finally associated a face to the
signature underthetitle of an article. To my pleasure I’ve discovered that the
person did not betray the enchanted souvenirs of the kid. Many more encounters
followedthefirst one but unfortunately I haven’t always found that samejoie de
vivre.
And,after all, is APL the perfect language? I don’t think so. Despite its many
advantages which I won’t repeat here, and despite the fact that the class of
problems that can be solved quickly, efficiently and elegantly in APL is very
large, equally large is the class of the applications where the use of APL and
friends would be a mistake.It is clearer and clearer that a developer who enters
the 21st century ought to master techniques which are very often incompatible
with the array-oriented interpreters available nowadays. I don’t believe in the
existence of the perfect language: | believe instead that, given a problem, there
exists the ideal languageforits solution. The more languages one knows,theless
effort one will have to make in order to deliver a product which works andis
easily maintainable. Often, the time spent in the update of one’s knowledge is
morethan repaid bytheflexibility gained.
In the end, a kid who can only play with a spade (maybe I should havesaid,
quoting Ian Sharp, “a single-bladed knife”) is not a great playmate...
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CORRESPONDENCE
A False Simplification of atop?

From: Norman Thomson 22 March 1998
Thefinal sentence ofJ-ottings 16 (see page 48 in this issue), viz. “.. a thorough
understanding of with, atop and hook is a major step to confidence in handling
J’ waswritten before I read Nick Cox’s letter in Vector 14.2, andsoit is clear that
we share atleast a broad point of view. However, I wantto point outthefalse
simplifications inherentin the transliteration of J symbols into everyday words.
Mr. Cox suggests thinking of atop as “applied to” or “after”. To methe ordinary
processesof taking logs in order to multiply can bearticulated as “addition after
taking logs” or “addition applied to logs”, yet this is precisely the situation in
which one must not use atop. (see J-ottings 16 for details). Also Mr. Cox talks
about a monadic hook, yet the whole point about any composition is that a new
verb is defined independently of the data. A hook can be applied monadically, but in
itself it is neither monadic nor dyadic. The rationale for a notation such asJ, or
for that matter APL, has always seemed to meto beto eliminate the very sort of
ambiguities and uncertainties which Mr. Cox appears to be recommending!

Calculating Medians for Nested Arrays
From: Norman Thomson 5 April 1998
Alan Sykes and Tom Stroud in “APL and Nested Arrays — A Dream for
Statistical Computation” (Vector 14 No 2, pp 58-70) provide excellent
demonstrationsof the versatility of applying APL in the context of imputation.I
would like to suggest that matters are even simpler than they suggest.
For example in the final section “Calculating Medians”, although median is not a
scalar function (which is what I meant by “not dimensionally extendible”) this
doesnotprecludeits extension using each:

R+MEDIAN X
[1] R*AMEDIANc(i}X+1/X  
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R+AMEDIAN X
C1] Ro. 5x4/XCP0.5*%0 14+pX<XCAXII

MEDIAN D+1,£1.518 9 14 13 16 18 6 4 20 25
1 12

Then, given the data structures which Alan and Tom use, in which is defined
as shown below,their imputed means IMEDIANare given by

YC, 10}(10 14)¢,414)(16 14){,16)(,15)(,20)(,4)(,18)(,22)
ReNVIOMAT V

(1) Reo(T/,272"Vey
MEDIANNVTOMAT™c(1]D,Y

142 15.5 14.5
One minorirritation in current APL life is the minor divergences between
Dyalog and IBM APL,thelatter of which requires the third character of the
definition of NVTOMATto be > as opposed to t in Dyalog.

Sorites — J vs Prolog
From: Eddie Clough 9 April 1998
T was delighted to see Norman Thomson'sJ-ottings 15 appear in Vector Vol. 14,
No. 3. You may be interested to know how I came to set Normanoff on this
particulartrail. ] wanted to see if I could incorporate within a computer program
the transformation rules used when analysing any piece of symbolic logic(e.g.
“not not A” is equivalent to “A”; “B implies A” is equivalent to “A or not B”;
hence “[not B] implies A” is equivalent to “A or B”, where “or” is the inclusive
or) but I also wished to determine how well J stood up to another language onits
own ground.
By its very name, Prolog seemed the natural languagechoice and I did produce a
long, convoluted Prolog program of about 140 lines using the usual recursive
Prolog techniques — but I found that I could reproduce the sameresults with
just a few lines ofJ script.
Sorites are normally solved by using rules to eliminate propositions which
appear in two ofthe given premises (e.g. if “A implies B” and “B implies C”,
then “A implies C”). Norman quickly extended my J results to produce all the

10  
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valid implications from the sorites, not just the one left by this elimination
process.
The outcomeof our correspondence wasJ-ottings 15.
Thope that others have found this an entrancing by-roadofJ.

E.A.Clough
‘Conifers’, Leighton Beck Road
Slack Head, Beetham
Milnthorpe
Cumbria LA7 7AZ

On Niven Numbers
From: Claude Henriod (fans, Sylvia Camacho) 31 March 1998
Onfirst reading Vector Vol. 14.2 I wasattracted by one particular article, for three
reasons:its Title, the first APL function and the Tablesof timing comparisons.

+ The Title — I did not know about Niven numbers.
+ The function NIVENof 4 lines with a missing closing parenthesis.Is it a

copying error? David wouldsay this is 20% error in 5 parentheses.
+ Comparison tables taking up more space than the functions!

In my opinion, differences of 2-3% are not significant and donotjustify a choice
of one coding over another. There are plenty of parameters which affect such
cases and the ratios are not proportional.

+ the microprocessor (Motorola,Intel, Pentium ...) + their MHz
+ the mathematical co-processor,if there is one
+ the operating system (monoor multi-tasking or TSO)
+ the interpreter (Dyalog APL, APL 2000, IBM APL2family...)
+ the available memory (maybe swapping)
+ the memory management system (WS FULL)

etc., can be deemedto haveaneffect of +/- 5% on the performance ofthe code.
Onthe otherhand,a yield of a 25th begins to beinteresting.

11
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Theauthorofthearticle , Joseph De Kerf, asks for:
“an algorithm which drastically improves this performance”

+ Ihave not, unfortunately, found such an algorithm.
+ Ihave, fortunately, at my disposal a programming language whichallows
even me to improve the performancebutto achievethis I have had to develop
variations and a new approach to NIVEN.

How? You will find the appropriate instructions and examples in the Technical
Correspondenceof this issue. The codeis available on the Vector Website.
Before placing the final full stop in myletter, I received Vector 14.3 with David
Piper's propositions. I] agree with him completely on some points butcertainly
notwithall his assertions.

Useof single character names!
Functions and variables must be understandable,but...

+ APLis ofits nature concise (no key wordsin the standard language); each
primitive is limited to an ideogram

- Insomeapplications the numberof local variables may be important(10 letter
variables take up space!)*

+ Lam persuadedthatin the UK,as in Switzerland, thefirst lesson in formal
algebrais:

A+B=C butcertainly not:
Asparagus + Banana = Chocolate

Multiple assignments on a single line. Why not?
+ Itis necessary to pay attention to large volumes of data butalso to think of

eachline as independent, allowing the operating system to take control
betweeninstructions. (Elapsed time?)

+ Itis also necessary to think of the Vector Production team. (Economising on
paper?)

Complex path analysis — Fighting dirty!
Thereis not 75% branching but 3 conditional GOTOson4 lines. In other words 3
simple conditions among20 primitives.

12  
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While NIVEND also has 3 GOTOsspread over 11 lines, one to a label which does
not exist! (This is an absurd example:full of names hiding the logic of the whole.)
Onthe other hand, David does not mention whichinterpreter is being used.

My Conclusion
The search for a good performance in APL must not be abouttime" atall costs
but an alliance of:

“APLlogic + code + simplicity + time”
And, as a complement, trying to extract a positive message,it remains only for
me to propose that you look at someof the possible versions of NIVEN under
Technical Correspondence.

* Writing and typesetting also taketime.
Claude Henriod
Rte de Monteiller
CH - 1965 Saviése
Switzerland
Tel:++41(27)3951391 Fax:++41 (27)3951340 eMail:chenriod@vtx.ch

Y2K and Publicising APL
From: Jan Karman 28th March 1998
In Vector Vol.14 No.2 October 1997, Anne D. Wilson asked what the next panic
problem would be. According to R.L. Glass in his article ‘The next datecrisis’
(ACM,January 1997) this will be the Unix machinein the year 2035; the clock
will ask for the not available nextbit. (By the way, I was planning and preparing
an article on ‘Dates’ after Bob Brown’sletter, butin spite of the fact that I’m quite
familiar with this material the hurdles had easily been underestimated.
Moreover, I agree with David Piper, that the code to be published should be
more than OK, so altogether I definitely need more time.) But also the change
from the native currencies in Europe to the Euro next year will give panic
problem related headachesin the IT-industry.
Re the Editorial in Vector Vol.14 No.3, I would like to remark that it mightbe true
that in general APL-ers are preachingto their own parish. Every mature APL-er
however has an easy opportunity to write in other (general) papers or
magazines. A few years ago 1 promised myself to respond to articles in such

13
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papers when the subject did fit well in an APL (or J or K) context. This has
resulted in somearticles on APL in ‘ComputabJe’, a Dutch weekly, some being a
half to an entire page (about A3), most of them with a technical touch,algorithms
and codeorpictures.
Thetitles I submitted included (translated): The futurelies with Symbolic Languages
(on APL), Use APL when it comes to Inversion (on databases), Programming without
Calls (on Object Orientation), Math doesn’t hurt (on Functional Programming &
Interpreters) and Leap year — horror scene? (on miscellaneous date problems).
Not a single one was ever refused. They usually will be refused when the
tendency is too promotive, or when vendors try to sneak in. Just write
informatively.If ] can doit, everybody can.
Forsomearticles 1 even got responses from interested novices (mostly for J) and I
could direct them to the appropriate vendors. Of course, nobody knowsthefinal
results, it's just a matter of ‘be good,tell it, never look behind’. Above all it
should befun.
Nevertheless, the best way to promote APL & Cousins remains in providing
reliable commercial applications in a shorter time. If APL is your tool you can do
it

Abysmal Prrof Reading Standards
From: Disgusted of Evesham 27 March 1998
I am writing to complain about the abysmal standard of proof-reading which is
persistently applied at VECTOR.Every time I send in my gems of code in order
to rant against someoneelse’s crazy ideas or bad coding style or to enlighten
your readership with some of my own the proof-readerfails to correct even the
most obvious of my errors. I shall be sending back my Blue Peter badge in
protest. You won't be hearing from meagain.

Exemplary Code!
From:Phil Last (Phil_Last@compuserve.com) 1st April 1998
Genuflections are due to David Piper for gracing us once again with such an
exemplary piece of code. Imagine my distress whenI discovered that the page

14  
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containing the definition of again was missing from my copy of VECTOR.I feel
sure that David has come up with something really special here so I should like
to attempt to reconstructit.
To an untrainedeyeit mightat first seem that again is a variable. Now we can
reasonably assumethat the intention of the final branch in each function is to
return to the line labelled next :. So if again is a variable it must take next’s
value. Ah, but this is 5 in the thoughtfully decommented version of NIVEND but
4 in NIVENE. Now we know that David would not stoopto changing it without
making the change quite explicit, so again cannot be a variable. What about a
niladic function? Somethinglike:

VY reagain
a generalised branch back destination function
renextv

I can’t really see David doing this as there is a hidden dependency between
again and any function thatcalls it. How about?:

Vv reagain
a generalised branch back destination function
reS4>0440le
v

This is much better becauseit no longer requires the target label to have a fixed
name. Though it’s unfortunate if you need to branch back by anything other than
5 lines. This mustbeit!:

Vv reagain;z
a generalised branch back destination function
a lines in caller containing colonrerf"'3'yv.s"reQersi+Qsi
a up to but excluding first colon in each line
r+(pz)p(,aeze .2r[/ett/z)\C,2ea\re's/,r

a evaluate labels selecting latest before current line
reall/2/"(otiOle)>zea'o',,! 'yr¢"41sOne r
v

David, I am amazed.Thisis a masterpiece. I congratulate you. Only three concisewell documentedlines of code to determine whitherthe calling function shouldbranch back. I particularly admire the way you have avoided the slavishfollowing of your own arbitrary rules regarding identifier length and multipleassignment so that the standard algorithms (the long words of APL) shine
through.Also the...

15
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What? anerror? Excuse me,the foolsitting next to me is rambling about again’s
being a coding error. No, look, David tested his code, he even ran timings onit, a
hundred thousanditerations...

Phil Last
Wistaria Lodge
146 Crossbrook Street
Cheshunt, Hertfordshire
ENS 8JY

Re APL Null Vector Vol 14 No 3
From: R.GSelfridge (selfrid@nervm.nerdc.ufl.edu) 3 April 1998
Here is your answer in words. When scalar is combined with an array the
resultant shape is nearly always the array shape. This is true for most of the
arithmetic operations, e.g. = + * etc,
A reduction over an empty vector is always a ‘fringe’ condition and will try to
return the identity of the primitive. Thus‘or’ reduce returns zero, ‘and’ reduce
returns one, times reduce returns one, plus reduce returns zero. Things like
divide reduce are up against the fact that divide is not symmetric.
Now 2 ‘and’.= 0/ numeric vectorfirst does the =, resulting in an empty vector,
and then (second) does ‘and’ reduce, giving one. Using character arguments
doesn’t change the result. It is important to remember the order of an inner
product.
Primitives like epsilon or underscore epsilon don’t follow this easily, with
epsilon returning a shape dependent onits left argument, epsilon underscore
returning a shape dependent onits right argument. Again if you think what
these primitives are meant to do both responses seem normal.
The question of an empty left argument with epsilon underscore is a result with
right argument shape, and an empty array is (arguably) an element at every
position of the right argument.

RG,Selfridge
Box 116120
University of Florida
Gainesville, FL 32611 USA
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Newsfrom Sustaining Members
Dyadic Systems Ltd
Dyadic continues to release a steady stream of enhancements to Dyalog APL,
which are immediately available to DSS subscribers as downloads from
http:/ /www.dyadic.com.
APL users throughout the world have long been accustomed to the component
file system (OFSTIE, OFREAD, UFAPPENDetc.) and the native file system
(ONTIE, ONREAD, ONAPPENDetc.) which are supported by most modern
implementations of APL. Recently, Dyadic has implemented two apparently
small but significant extensions to these file systems. These extensions are
upwards compatible, i.e. existing APL code will work unchanged.
The first extension is to provide for the automatic allocation of a tie number. If
you specify 0 as the right argument to OFCREATE, OFTIE, OFSTIE,ONCREATE
and ONTIE, Dyalog APL assigns the next available tie numberand returns it as
the result of the system function. This avoids the need to calculate the tie number
yourself. More importantly, it is an atomic operation and a safe method of
obtaining a tie number when your workspace is attached to a number of
concurrentusers as may be the caseif it is acting as an OLE Automationserver or
a Webserver.
The second extension is that all componentand native file system functions that
did not previously return a result, now return a shy result. (A shy result may be
assigned to a variable, butif it is not assigned, the result is not displayed). This
means that you can perform severalfile operations in a single expression; for
example, to delete a componentfile called TEMP you can use the expression:

'TEMP'QFERASE 'TEMP'OFTIE 0

which is much neaterthan doing:
TIENO+1+0/0,0FNUMS
‘PEMP' QFIIE TIENO
‘TEMP’ OFERASE TIENO

This extension permits more convenientuseof file system functions in dynamic
functions. For example, a dynamic function RENAME to renamea file could be
expressedas follows:

17



VECTOR Vol.14 No.4
 

RENAME+{
ONUNTIE «a ONRENAME w ONTIE O

}
'NEW' RENAME ‘OLD' a Rename file from OLD to NEW

Another important change is an enhancementto the 00R, ONS and OWC system
functions, which in Dyalog APL, may be used to clone or make an instance of a
namespace (or GU]object); for example:

‘Instance'ONS D0R'Class'
This creates a new namespacecalled Instance whichcontainsall of the objects
(functions, variables and sub-namespaces) defined in the namespace Class.
However, the objects are not actually copied from Class into Instance.
Instead, Instance merely contains pointers to the objects in Class. Only when
you change anobject in Instancewill it be de-coupled from the original object
in Class and consumeadditional workspace.
This enhancement makesit practical to create large numbers of instances of
namespaceobjects (e.g. an OLE Server) and to make extensive use of inheritance
in your applications.

Causeway Graphical Systems Ltd
Weare delighted to announce that Joachim Hoffmann (of J Austria) has agreed
to work with us for a year — this brings us up to the team size that we always
felt was ‘about right’ in terms of productivity and minimal management
overhead. Joachim will continue to support his Austrian customers from our
Malton office, as well as bringing J expertise and a thorough knowledge of the
Dyalog Gui to our team.
The CausewayPro documentation (Tutorial and Reference Manual) will be
following this Vector to the printer. It will be posted on the web site in HTML
format and will be mailed outto existing customers very soon after you read
this. Additional classes (for example a simple wrapperfor the editing capabilities
in RainPro) will be available as add-ins from our web site, priced between £25
and £50 depending on complexity.
The latest version of RainPro is also available on the web to all customers on
current maintenance(call us for the ZIP password). This supports graphical data
editing (line-graphs and barcharts only for now), drill-down, and in-place
update of data series, headings and labels. We are also working on OpenGL
supportfor the 3D charts and expect to have a demoversionavailable in Rome.
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The Vector Product Guide
compiled by Gill Smith

VECTOR’s exclusive Product Guide aims to provide readers with useful
information about sources of APL hardware, software and services. We welcome
any comments readers may have on its usefulness and any suggestions for
improvements.
Wereservethe right to edit material supplied for reasons of space or to ensure a
fair market coverage. The listings are not restricted to UK companies and
international suppliers are welcometo take advantage ofthese pages.
For convenienceto readers, the productlist has been divided into the following
groups(‘poa’indicates ‘price on application’):

+ Complete Systems (Hardware & Software)
+ APL andJ Interpreters
+ APL-based Packages
+ Consultancy
+ Other Products
+ Overseas Associations
+ Vendor Addresses
« World Wide Web and FTP Sites

Every effort has been madeto avoid errorsin these listings but no responsibility
can be taken by the working group for mistakes or omissions.
Wealso welcomeinformation on APL clubs and groups throughoutthe world.
 

Yourlisting here is absolutelyfree, will be updated on request, and is
also carried on the Vector website, with a hotlink to your ownsite. It is

the most complete and most used APL address book.in the world.
Please help us keep it up to date!    

All contributions and updates to the Vector Product Guide shouldbe sent to Gill
Smith, at Brook House, Gilling East, York, YO62 4JJ. Tel: 01439-788385,
Email: apl385@compuserve.com

19



 

 

Vector Product Guide Vol.14 No.4
 

COMPLETE APL SYSTEMS
COMPANY PRODUCT PRICES(£}
Dyadic IBM RS/6000 MD320 11,738

IBM RS}6000 MD320 13,817

1BM RIS}8000 M320 22,658

IBM RS/6000 MD520 37,114

IBM RSY6000 MDS30 72,054

IBM RS/6000 MD540 122,842

Optima 1M Compatible poa

APL INTERPRETERS
COMPANY PRODUCT PRICES(£)
APLSottware APL*Plus/PC Release 10 450

Run-time poa
APL*PiusIl 1,395
Run-time poaDyalog APL 1000-10,000
APL2IPC poa

Beautiful Systems Dyalog APL/W for Windows poa
Dyalog APL tor Unix poa

The Bloomsbury Software CompanyAPL+PCVersion 11 250
APL#Win v3.0 1350

Migration to APL+Win 1060
APL+DOS 1250
Migration to APL+DOS 760
APLLink 200
APLLink Pro 500

DETAILS
APL POWERstation (Grayscale) 27.5 MIPS, 7.4 Mflops RISCProcessor 8Mb RAM, 120MbDisk19" 1280x1024 Greyscale Graph Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWEREtation (Colour) 27.5 MIPS, 7.4 Mflops RISCProcessor 8Mb RAM, 120Mb Disk46" 1280x1024 Colour Graphies Display AIX, OSF Motit, DyalogAPL(1-user)
Advanced APL POWERSstation 27.5 MIPS,7.4 Mflops RISCPracassot 16Mb RAM, 320MbDisk, 150Mb Tape46" 1280x1024 Colour Graphics Display AIX, OSF Motif, DyalogAPL(1-user)
APL POWERsystem (@-users)27.5 MIPS, 7.4 Milops RISCPracessor 16Mb RAM, 320MbDisk, 1S0Mb Tapa CD-ROMDrive, 16 PortsAIX, Dyalog APL (2-8 userlicence)
APL POWERsystem (16-users) 34.5 MIPS, 10.9 Mflops RISCProcassor 2Mb RAN, 1.84Gb Disk, 2.3Gb Taps CO-ROMDrive, 16 PortsAIX, Dyalog APL(8+ userlicence)
APL POWERsystem (32-users) 41 MIPS, 13 Mflops RISC
Processor 64Mb RAM, 1.7Gb Disk, 2.3Gb Tape CD-ROM Drive,82 PortsAIX, Dyalog APL (8+ userlicence)
Completa networked or stand-alone solutions includingconfiguration Installation, maintenance and commissioning.

DETAILS
STSC’s APLfor IBM PCs & compatibles,Upgrades from earlier
releases also available.
Closed version of APL*Plus/PC which prevents user exposure toAPL.
All the features of mainframe APL*Plus for your 386PC!

2nd generation APL forUnix systems
IBM's APL2 for the PC.
USDistributor of Dyalog APL. produets from Dyadic.
See Dyadic listing tor product details.
Upgrade to version 11 givesfree runtime(£120 from anyversion)
A 32-bit Windows-hosted Interpreter that runs underall Windows.
plattorms including Windows 95, Note: Upgrade for £350 from
version 1.8 or 2, £920 from version 1.0
from APL*PLUS/PC APL*PLUS/DOSanyversion.
from earlier versions of APL*PLUSII
APL*PLUSII DOSIs renamed to APL+DOS.
trom APL*PLUS/PC
Database Access
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Dinasoft Oy

Dyadic

IAC/HumanInterfaces

+APL Lid

1BM APL. Products

Insight Systems

Iverson Software Inc.

APL*PLUS Il for UNIX poa
APL'PLUS VMS. poa
APL'PLUS Mainframe poa

Dyalog APLIW for Windows poa
Dyalog APLfor Unix poa
Dyalog APL. for DOS/386 995

Dyalog APL/W for Windows 995
Dyalog APL tor Unix 995-1200

I-APLMae 413
I-APL/PC orclones 8
|-APYBBC Master 8|-APL/Archimedes a‘Strand Software Inc

TryAPL2 free
APL2 PC (US Version) $690
APL2PC (European Version) £348
APL2 for OS/2 Enty Edition $185
APL2 for OS/2 AdvancedEdition $650

APL2 for Windows varsion 1.6 $1500
APL2 for Sun Solaris $1500
APLfor AIX 6000 poa
APLZ Version 2 poa
APL2 Application Envt Vn2 poa
APLSPLUSYPC poa
Dyalog APL poa
APL2 poe
Jon the Web online registration...
J EducationalEdition $50
J Standard Edltion $150
4 Professional $925

APL2000's 2nd generation APLforall major Sparc and Rise Unixworkstations,
2nd generation APLtor DEG VAX computers under VMS.
Enhances VS APLwith many high pertormanes, highProductivity features. For VM/CMS and MVS/TSO offers simpleUpgrade from VS APL.
Finnish distributor of Dyalog APL products.
See Dyadic's llsting for product details.
‘Second generation APLfor DOS.Auns in 92-bit mode, supportsvery large workspaces, Unique ‘window-basad* APLDevelopmentEnvironment and Screen Manager. Requltes985/486 based PC or PS/2, at least 2Mb RAM, EGA or VGA,00S3.3 oF tater.
Asabove,plus object-based GUI developmenttools. RequiresWindows 3.0 oF later.
Second generation APLfor Unix systems. Available for Altos,Apollo, Bull, Dec, HP, 1BM 6150, IBM RS/6000, Masscomp,Pyramig, NCR, Sun and Unisys machines, and for PCs and
PC/2s running Xenix or AIX. Oracis interface available far BM,‘Sun and Xenix versions.

Macintosh version of |-APL.
{SO conformingInterpreter. Supplied only with manual (ses“Other Products’ for accompanying books).As aboveAs above‘Strand Software Inc has the sole selling rights te Iverson
‘Software Inc products. |-APL stocks a few of these (malalyAPLIWINand the personal J products and books), butis nolonger an agent.
APL2 for educational or demonstration use. Write,fax of Emall toAPLProducts; specify disk siza dasired.
Product No. 5799-PGG. PRPQ Number RJO411.
‘Order from 1-800-1BM-CALL
Product No, 5604-260, Part number 38F1753,
From alt IBM dealers,including MicroAPL.
Part No 89G1556,
Part No 89G1697, Contains all faclilties of the Entry Edition plus:OB2 Interface; co-operative processing TCP/IPIntartace; tools
for writing APs; TIME factuty
Product No. 5839-48, part number 4229558,
Product No, 6648-065,
Product No. 5765-012.
Product No. 5688-228. Full APL2 system for S/370 and S/390
Product No. 5688-229, Runtime environment for APL2 packages
APLsystems marketedand supported ...
from: Dyadic, Manugistics, 1BM
under: Windows, OS2 and Unix

Books and accessories (discounts for reg users}
ot Dictionary $50
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J Austia

Leseasse Consulting

MicroAPL

Oasis Systems

J User Manual
J Phrases
J Primer
Set of the above 4 books

Concrete Math
Fractals, Visualization & J
Exploring Math
J User Conference Proceedings $35
Mugs,T-shirts, Mousepads $10 each

BR
EZ
ER
S

APLIWIN $70
2 poa
Dyalog APL poa
Causeway Products poa
‘Structural Analysis Software poa

APL#PC poa
APL+Unix poa
APL+DOS poa
APL#Win poa
Dyalog APLW poa

MasterWork Software Manugistics Products and ISI poa
APL.68000 Level | 2000
APL68000 LevelII 2500

APL.68000/X 500-6000

APL.B8000 Level |Mao,ST, Amiga 87
Mac, Amiga 260
APL.68000 Level IlST 170

Amiga 260
Mac 520
APL'PLUSFie! 10 450APLYPLUS II V4.0 1395
Dyalog APL poa
APLYPLUS poa
APL68000 poa
APL2 poa
Dyalog APL 395Optima

For 388/PC under Windows 3.1
Distributor for Austria and Switzerland
Distributor
Distributor
Complete package by IG Zenkner&Handel to perform structuratanalysisjengineering calculations, Also sultable for dynamicproblems, 8.g, earthquake simulation.
Lescasse Consulting [s the exclusive APL2000distributorInFrance and also
distributes In Switzerland and Belgium,Call for price quates.

French distributor for Dyalog
New Zealanddistributor
First generation APL with numerous enhancements. Multi-userversion (Unix, Mirage, MCS),
‘Second generation APL. Nested arrays, user defined operators,selective specification ets. Mult-user version (Unix, Mirage,MCS)
Second-generation APL. Nested arrays,userdefined operators,selective spedification, atc, Mult-user AIX version with fullOSF/Motit support.
First generation APL. Single user, full windowing interface,software floating polnt support.
rst generation APL. Single user,full windowingInterface,hardware floating point.

Second generation APL. Full windowinginterface, softwarefloating polat support.
Second generation APL. Full windowing Interfaoe.Hardware andsoftware floating polnt support.
Second generation APL. Full windowing Interface.Hardware andsoftware floating polnt support.

Dyadle Systems
Manuglstics
MicroAPLLtd
IBM
Fully fledged Windows development environment,  
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RE Time Tracker Oy APL*PC (APL*PLUS/PC) pos

APL+O05 (APL"PLUSI}
APL+Win (APL*PLUSIII), APL+Link

Complete APL+ and Statgraphics product range and links to
various 3rd party products.

APL+UNIX
APL"PLUSSharefile

Soliton Assoclates SHARP APLfor MVS poa tor IBM MVS mainframes
SHARPAPLfor Unix poa for IBM RSj6C00 and Sun SPARC

Strand Software Canada
All APL"PLUS Products poa AI APL*PLUSproducts including upgradesandeducational.
Dyadic andISI products poa

USA
Dyadic andISIproducts poa

APL PACKAGES
COMPANY PRODUCT PRICES(£) DETAILS
ADAPTA Software MPS - Master Production Schedulingpos

FBS - Forecasting and Budgeting System
ORP- Distibution Requirements Planning

Adaptable Systems FLAIR poa Finlte loaderand interactive rescheduler. Customisable tull-function scheduling system.(Available outside Australia by‘special arrangementonly.)
Adaytum Sottware Adaytum Planning poa Full-featured Budgeting and Financial Planning system formedium to large enterprises.
The APL Group Qualadl $1500-4000 Electronic Data Interchange (ED!) translation software for the

PG, with strict compllanca checking.
APLSoftware Ltd(maintrame) ROS poa Relation Data Base System

(PLS pos Project Management System
REGGPAK poa Regression Analysls Package

(microcomputer) POWERTOOLS 295 Assembler written replacementfunction for commonly used
CPU-cansuming AP, functions, Includes a Forms Processor.

REGGPAK poa Regression Analysts Package
ADS 990 Relatlonal Database System

Beautiful Systems ASF_FILE $399 Dyalog APL/W auxiliary processorfor access to APL"PLUSJPCAPL componentfiles (ASF).
NAT_FILE $299 Dyalog APL/W auxiliary processorwhich emulates theAPL"PLUSJPC quad-N nativefila subsystem for accassto theDOStlle system,
DBF_FILE $299 Dyalog APL/W auxillary processor for efficient block modaaccess to dBASEformatfiles. Designed to get large amountsof

data In and out of dBASE.Notsuited for random access to smallamounts of data (it does not handis keys),
‘SF_READ poa Oyalog APL/W functionsto read APL*PLUSdata objects of anytype or structure trom *.SFstyle componentfiles created by

APL*PLUS[1oF Ill.
The Bloomsbury Software Company(for VSAPL) Enhancements & Sharefile poa Componentflles, quad-functions & nested arrays for VSAPLunder VMICMS & MVS/TSO.

Compiler poa The First APL compiler!
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(lor APL2) SharefllefAP poa

Causeway GausewayPro tor DyalogW 400/$600
RainPro Business Graphics 250

NewLeaf for Dyalog and +Win 400

Cinerea AB ORCHART 250

CODEWORK HELM poa

H.MW. @XTRA poa
Arbitrage poa
Basket poa
Menu-Bar poa

HRH Systems APLUtilities poa

APL*PLUSUttlities

IAC/Human IntefacesSPARKS poa
EPIDEMIC poa
COINS poa
FIBONA poa

APL Lid Educational workspaces 5
IBM APLProducts A Graphical Statistical System $250

(aGss) $500
$2500

INFOSTROY APL'PLUS/Xbase Interface(888 Version 2) $198

(DLL Version1) $198
insight Systems [UTILSYXP 20-95

ASI 95
WinCom 98
$20,220,x2X poa

STSC's shared access componentfils system for APL2,Comparable to all APL*PLUSfila systems: multi-user storage ofAPLZ arrays with efficiont disk usage.
Causewayapplication developmentplatform for Dyalog APLIW.
Theultimate graphics toolkit for ne APL developer, Adds 8Dcharting capability, Web publishing and clipboard support to theshareware product. Charts can be Included in NewLeaf reports.Functionally compatible across Dyalog/W and APL*Win.
Frame-based reporting tool with comprehensive table-generationand textflow support. Offers multipla master-page capability,bitmap wrap-aroundandon-screenpreview with pan and zoom,Fully supported on DyalogfW and APL+Win(1.8 and above)
Organization chart package for IBM APL2/PC.,Full & heavily
commented source coda included- free Integration into otherapplications. NB: ASC!output with line-drawing (semi-graphic}
characters for boxes.
Decision Support system for tap management. Handles largemult-dimensicnaltables, data analysis, EIS presentations;generates HTML and Latex output. Platforms: DOS, APLel,Windows 3.1/95 for Dyalog APL, LAN support.Ideal for APLcustomisation, more than 100 Installed.
Front-end Forelgn Exchange dealing / pos keaping
Arbitrage modeliing
Basket currency modelling
pulldown menu for APL’PLUS/PC
Software to transfer workspaces between APL*PLUSand Sharp,and between APL"PLUSand |-APL Software tc import IBM ATF
files to APL*PLUS,
Public domain software, unlock locked fns, a user-friendlyaltemative to locking, tns of mathematical physles, menus, andothers,
Educational simulation of electric clreuit for Apple Mac.)
Educational simulation of spreading Infection(for Apple Mac.)
Educationalsimulation (KS3) of cain-tossing experiment withsimple stats (for Apple Mac.)
Educational simulation of Fibonace!'s rabbits (for Apple Mac.)
PC format disks with the examples from: Thomson. Espinasse{Kits 1-4), Kromberg,Jizba & FinnAPL. All the examples to saveyourfingers!
for DOS, Product Number 5764-009.
for Workstations (OS/2, Aix, Sclaris}, Product Number 6764-092
for CMS, Product Number 5764-011

Complete packagewritten in C, Comparable with the data, index& memo files of FoxPro, BASE, & Clipper. Mult-user support.No DBMSlicense required.
Thesame in a DLL form! Glves your Windows applicationsalladvantages of DLLs.
Cross-platiorm utility library Including simple OS calls (DIR,COPY, DEL, RENAME) and DATEfunctions. For APL*PLUS It,APL2 and Dyalog APL under Windows, OS/2 and Unix,
APL SpreadsheatInterface, “OaviceIndependent' spreadsheetdriver supporting Excel, 129 and Quattro-Pro for Dyalog APLIW
Asynchronous commspackage for Dyalog APL/W
‘Advanced APLsyntax analysis and conversion packages fromSharp and APL2 to Dyalog, and betweenanytwo APLs
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SQAPLClient poa Interface trom APL*PLUSi, APL2 and Dyalog (Windows, OS/2
‘or Unix) to most SQL databases aver most networks.

SQAPL Server poa Makes APL*PLUSII, APL2 or Dyalog APL(Unix) available as
SequeLink servers, Can be called fram SQAPLclients or other
applications such as Excel, C++, Smafitalk, Visual Basic.

JAD Software JAD SMS: 150-500, Software management system for APL*PLUS Ii based on

Lescasse Consulting

UngoAllegra

RETimeTracker Oy

Soliton Associates

Warwick University

APL+Win Monthly Training Program$s00.

Advanced Windows Programming ...$95

OLL parser for +Win
Delphi Forms Translator

APL+Link Pro
SQAPLPro.
RalnPro

NewLeat
GraphX and ChanFX
Formula One and Dyalog APL
FRESCO Business Graphies
AP126/PC
AP127/PG
APL19/PC
FACS
ISAP
UITW

AJGRAPH

ECCO PROwith APL.

NEWT TCP/IP SDKwith APL
DB+

Logos
MAILBOX
VIEWPOINT
BATS:

FAB

$250

$195

poa
poa

poa
poa
$95

poa

poa
poa

poa
poa

poa

poa

poa

poa
poa
260

|ihlerarchical databases;Includesfull-screeninterface and stand-alone functions. Price depends on numberofusers.

Download 50+ page document about APL+ programming eachmonth, You also get one cr more workspaces full of re-usableAPL code and sometimesaddltonalfiles or products.
200-page bookplus companion disk oninterfacing APL andDelphi. Containsfull coverageof Delphl-2, +Win and Dyalog.
Parse any Visual Basle DLL declarationfile Into a set of quadNAdefinitions. Turn constants and structures Into APLvariables.Avallable for APL+Win and Dyalog/w.
Cesign forms with Delphi and turn them automatically into APL.programs which recreata the sama form (+Win and DyalogiW).
ODBC Interface for APL+Win
ODBC intertace for Dyalog APL/W
Highly customisable 2D and 3D pubilcatton graphics forAPLWin and Dyalog APYW
Pagelayout and printing tools tor APL*Win and Dyaiog
High-quality business graphics for APL*Win
100-page book + companion disk on hawto use the FormulaOne VEXwith Dyalog APLW
Festand easybusiness graphics DLL
GDDMInterface tor Dyalog APL/W
ODBC Interface for Dyalog APLW
TCPHPintertace for Dyalog APUW
EMMA-Ika Interface to DB2 of ODBC databases
MS Windows DLL far calling Dyalog APL/W from web pages viaMS IntometInformation Server. Visit wivw.lingo.com for a demo.
Comprehensive high-level Windows Usar Interface library forAPL+Win and +I v6.1, Comprehensive spreadsheets, replicatedfields, spacial field types, etc. 16 and 32bit versions available,
Graphpak-compatibla 2D graphics package for +Win and +DOS,{nctudes multi-window support, print and metatila support. NoDLLs required,
Leading group andpersona! Information management systemwith comprehensive customising. Supplied with sample +Winworkspace to interface ta EGCO databases via DDE.
Lead TCP/IP SDKwith Interfaces to all protocols, Supplied on 3CD ROMStogetherwith a sample +Win workspace.
DatabaseInterface for APL+DOSunder Windows. Allows:
combining character-based APLapplications with ODBC-compliant databases such as Oracle and SQLL-server..
Application Development Environment
Electronic Malt
Report generator with interfaces to DB2 and MVS data
Menudriven system for time series analysis and forecastingusing Bayesian Dynamic modelling. Price Is reduced fo £35foracademic Institutions.
Tralning pragramfor the above.
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Zark APLTutor(PC) $299
APLTutor (MF} $5000
Zatk ACE $99
APLAdvancedTechniques... $59.95

Communications $200 pe, $500 mt

APLcomputer-based training. Available for APL*PLUS PC &
APL*PLUS II. Deme disk $10.
Mainframeversion.
‘APLcontinuing education. APL tutor news andhotline phonesupport.
4BBpp.book, (ISBN 0-9619087-07) Including 2-disk sat of utilityfunctions (APL*PLUS PC format).
Move workspacesorflag between APLenvironments.

APL CONSULTANCY AND DEVELOPMENT
COMPANY PRODUCT PRICES(£)
Adtes Consultancy poa

Alay Askoolum Consultancy poa
Andrews Consultancy poa
APL Solutions Inc Consultancy pea

AUSCANSoftware Consultancy poa
Bloomsbury Sottware Consultancy 300-750+VAT
Camacho Consultancy poa

Ray Cannon Consuttancy poa
Causeway Consultancy andTraining poa

Paul Chapman Consultancy 250-500

CODEWORK Consultancy poa

Dinosott Oy Consultancy poa
Oyadle Consultancy poa
Evestc AB Consultancy poa

General Software Consultancy from 120
Godin London Ine Software Development poa

Envopy Sottware Lid Consulting poa
HAW. Consultancy poa
Hoekstra Systems Ltd Consultancy poa
Michaet Hughes Consultancy poa

DETAILS
Development, maintenance, conversion, migration,documentation, of APL products in all APL environments
APL+Win development and migration of actuarial, financial,mathematical applications.
APL programming and analysis, Year-2000 lagacy systems,algorithms, tree-processing.
APL systems design, development, maintenance,documentation,testing andtraining. Providing APLsolutions:
sinca 1969.
APLsoftware development, taining
Manuals; feasibility reports and estimates; analysis andprogramming: APL and MS Windows applications; Sharp, 1S|APL, APL*PLUS, APL2/PC and other APLs spoken. Fixed pricesystams a speciality
APL, C, Assemblar, Windows, Graphics: PC and mainframe
On-site tralning for Causeway, RainPro and NewLea!.
Customisation and enhancementto mestfocal nesds. Codereview and pre-Implementation check of Causewayapplications,
24-hour programmer: APL, Smalttalk, C; Windows front enddosign a speciality.
Development, maintenance, migration, documentation of APLapplications. Speciallty: info systems for top executives, Intemetapplications.
Speciatised in very large databases,
APLand Unix system design, consultancy, programming andtraining.
Excollent track record from 15+ years of APLapplications in
banking,Insurance, and education services,All dialects,
plattorms and project phases, SQL expertise.

Wehaveapplications In the food manufacturing feld, travelagency and airline bookings field and In product leasemanagement.
Company reporting, business graphics, Windowsapplicationswith Dyalag APLW.
System design consultancy, programming. HMW specialize Inbanking and prototyping work.
APLconsultancy, programming,etc.Also UNIX systemadministration
Consultant with 10+ years experience with various APL
Interpreters and C.

26  



  

Vector Product Guide Vol.14 No.4
 

lac/HumanInterfacesConsultancy
Documentation
Tralning

INFOSTROY Consultancy
Insight Systems Consultancy

JAD Sofware Consultancy
Phil Last Consultancy
Leseasse Consulting Consultancy

Ling Allegro Consultancy
Mackay Kinloch Ltd Consultancy

MictoAPL Consultancy
Ellis Morgan Consultancy
Oasis Systems Consultancy

Object Orlented Ltd Consultancy

Optima Consuitancy

RadSys Technologies Consultancy
RETime Tracker Oy Consultancy

Rex Swain Consultancy

Rochester Group Consultancy
Shepp & Associates Consultancy

‘SnakeIsland Research IncConsultancy

‘Strand Software Consultancy

Sykes Systems inc Consultancy

poa
100-200

Bz

200-400

250-500
poa

poa

poa

poa

poa

APL on Macintosh & PC. HCI design. VDU ergonomics:EG/Health & Safety compliance.
Online assistance, product demos & mock-ups, manual writing:foreign languagesoftware locallzation,
Using APL. for courseware & distance learning matertals; Macprogramming in C, APL & HyperCard.
Moving applications betweenplatforms. Clienserverdevelopment, Multilingual user interface.
Experts in APL conversions between any combinationofAPL*PLUS,APL2,Dyalog APL and Sharp APL Weare alsoexperienced right-sizers, comfortable with networks andrelational databases(that also means when NOT to use SQL}and client/server developmentin APL, C and Visual Basic,
Systems design and development, project management,technical manuals,financial and actuarial expertise In APL.
APLconsultancy, modelling and programming.
A range of consultants, experts In Windows programming,withAPL+Win and Dyatog APLIW, More than 100 major APLapplicationsalready developed. We all have additional expertise{np Formuta Oneand Delphi.
General APL consulting, intarnet website davelopment, migrationand downsizing, performance tuning, education and training.
Design, analys!s and programing for banking, insurance,financial planning and modelling, corporate pertarmance andegal reporting
Technical & applications consultancy.
Business Forecasting & APLSystems.
Expertise in APL system design, Project management,
conversion, migration, tuning: for all APL versions
(10+ years experience)
General APL consulting, code recycling — malnframe to PC,performance tuning.
Arrange of consultants speciallsing In all areas ofpharmaceutical, Industrial and financial systems with 5-15 yrsexperience onboth PC and mainframe.
Areas of expertise:financial systems, risk analysis systems,healthcare systems,
APL application conversions, APL WindowsInterfaces, APL toAPi-level Interfacing to any system under Windows, TGPAPnetwork and database connectivity.
Independentconsultant, 20 years experience. Custom software
davelopment& training, PC and/or mainframe.
‘Speciallse In MIS using Sharp APL
APLapplications developmentand consulting, especially In thetravel industry, especially on small computers. 25 yearsexperience In APLprogramming.
APLinterpreter and compller enhancements,intrinsic functions,performance consulting, APL parallel compiler APEX Is givingvery goadInitial performance tests with convolution somewhatfaster than FORTRAN.
Advice on migrating to and from all flavours of APL andhardware platforms. Full-screeninterface Implementation, APL.utiles, benchmarking,efficiency analysis, actuarial software,system developmenttools, valuation, pricing and modellingsystems.
Complete APLservices specialising in audit, optimisation andconversion of APL systems, Excellent design skills. All dialects
and platforms. 17-23 years experience.
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Stephen Wynn Consultancy poa

OTHER PRODUCTS

Mostexperience offinancial planning, and mathematical areas:operational research, quallty control, experimental design.

COMPANY PRODUCT PRICES(£) DETAILS
Adfee Employment poa Contractors and permanent employees
APL-385, Typefaces poa Variants of the APL2741typeface avallable to specification.
Bloomsbury Softwara Training poa Contact the companyfor datalls.
ComLog Comic-Logger $25.95+pap APL'PLUSiI comic-bookInventory system. Shareware version

avallable on America OnLine.
HMW Employment poa Contractors and permanent employees placed.
HAH Systems APLlessons On-screeninteractive APL lessons tor APL"PLUS,TryAPL2,Sharp and !-APL — In English or French.

The BBS\APL: $24 pa. 703-528-7617, 1200-14400b, N-8-1, 24 hours, APL educationalmaterial Is downloadable frae. An additional $0 megs of APL.
software tor APL"PLUS, PLUSIi, BM, Sharp & -APLIsavailable to subscribers (cost is $24/yr). Selection available ondisk for $15 post-paid. Frea on-disk catalogue.

APL Les An APL Tutorlat 3 45pp by Atvord & Thomson‘An Encyclopaedia of APL{2d Ed) 6 228pp by HelzerAPLIn Social Studies 3 86ppby Traberman
1-APLInstruction Manual (26 Ed) 3 S8pp by Camacho & ZiemannAPLProgramsfor the MathematicsClassroom (Springer-Verlag) 6 485pp by ThomsonProgramming In J 0 75pp byKeniversonArithmetic 2 148pp by Ken tversonTangible math 8 ‘S6pp by Ken IversonSharp APL Reference Manual 42,—=«=—«34Qpp by Borry
APtPress Books poa A comprehensive selection of early APLliteraturePlease note there Is a packing charge of £3 per order

Oasis Systems Training poa introductory courses in APLAdvancedcourses for differant APL versions
RenalssanesData Systems Booksellers The widest range of APL booksavailable anywhere, Sea Vector

advertisements,
Soliton Associates MVSLUNK poa Intertace trom Sharp APL (Unix & MVS) to non-APLdata andsoftware in the MVS environment.

ssat. poa High-pertormanes DB2 Interface for Sharp APL (Unix and MVS).

OVERSEAS ASSOCIATIONS
GROUP LOCATION JOURNAL OTHER SERVICES Ann.Sub.
APL Bay Area USAN. Califomia APLBUG Monthly Meetings (2nd Monday) $20
APLClub Austria Austria - Quarterly Meetings 2Q0AS{indiv}, 1000AS(corp)
APL Club Germany Germany APLJoumal Sem/-annual meetings DMéC
Ass, Francophone pourla promotion d’APL Francs Les Nouvelles d'APL. FF350(private) FF2800 (Company)
BACUS Belgium APLCAM Conferences & Seminars 218 ($30)
Capital PCUG Washington, D.C, Monitor Monthly meetings, occasional classes free
Danish SIG Denmark
Dutch APLAssoc. Holland - Minl-congrass, APL ShareWare Initiative
FinnAPL, Helsink, Finland FinnAPL Newsletter Seminars on APL 100FIM(privata), 30(student}, 1000 (Co)
Japan APL Assoc Tokyo APL Joumat Monthly meatings (4th Sat) 10,000yen to join
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Rome/italySIG Roma,Italy
RusAPL, Moscow, Russia APL Club Seminars and Annual Meeting 100,000R(students 20,000)
‘SE APL Users Grp Atlanta, Georgia SEAPL Newsletter Quarterly meetings $10
SovAPL, Obninsk, Russia
‘SwedAPL Sweden SwedAPL Nytt  Semi-annualmeetings, seminars SEK 75
SWAPL Texas, USA SWAPL. $8
Swiss APL(SAUG) Bem Part of Qty Sl-Info SF8O (SI) + SF20 (SAUG)
Teronto SIG Toronto, Canada GimmeArrays! Monthly Meetings, APLskills database, J SIG, Toronto Toolkit $25

ADDRESSES
ORGANISATION CONTACT ADDRESS, TELEPHONE,FAX, EMAILetc.
ADAPTASoftware GmbH Michael Baas Marlenhoshe 86, 25451 Quickborn, Germany Tel: +49 4106 60977Fax: +49 4106 67869 Email; 101523.1757@compuserve.cam
Adaptable Systems Lois & Richard Hitl 49First Street, Black Rock 3193, Australia.Tel: +61 39589 5578 Fax +61 39589 3220 Email: adsys@ibm.net
Adaytum Software Douglas Rowley 13 Great George Steet, BRISTOL BS1 SRR UK Tel: 0117-921 5555
Adtee Bemard Smoor Dorpsstraat50, 4128 BZ Lexmond, Netherlands.Tal +41 347 342 337 Fax: +31 347 342 342 Emall: adtea@concepts.n!
Ajay Askoolum Alay Askoolum 42 Hanworth Road,Redhill, Surrey RH1 5HTTel:01797 771643 Emall: 106173.3347© compuserve.com
Andrews Dr Anne D Wilson 12 ThomyHills, Kendal, Cumbria LAY 7AL, UK Tel: 01639-731205
APLGBS Adrian Smith Brook House,Gilling East, York YO62 4.4) UK, Tel: 01439-788985

Fax: 01439-788194 Email: 100391,.644@compuserve.com
APL Bay Area APLBUG Curtis Jones (Sec) 228 South 15th Street, San Jose, CA 95112-2150, USATel: +1 (408) 292-4060 Emall: jonesca@ynet.ibm.cam
APL Club Austria Harald F. Nelson jo N-TECH,Slebenbrunnenfeldg, 4.6, A-1050 Wien, Austla,

Tel: +43 1 5458063 Fax: +43 1 5456063-17
APL Club Germany Dieter Lattermann. Rheinstrate 23, D-69190 Wallderf, Germany,Tel: +49 6227-63469 Compuserve: 100332,1461
The APL Group Ine Stuart Sawablnt 644 Danbury Road, WILTON, CT 08897 USA. Tel: +1 (203) 762-2933,

Fax: +1 (203) 762-2108 Emall: ssawabinl@aol.com, eshaw@aplgroup.com
APLSolutionsInc Eric Landau 1107 Dale Drive,Silver Spring, MD 20910-1607 USATel: +1 (801) 889-4624 Fax: +1 (901) 589-4618 Email: elandau@cais.com
Assoclation Francophone pourla promotion d’APL Ludimila Lamagnen 474 Boulevard de Charonne, F-75020 Parls, FRANCE.Email: lamagnen€aol.com
AUSCANSoftware Lid Richard Procter PO Box 39, Mansfield, Ontario LON 1MO CanadaTel: +1-705-434-1239 Email: fp@interlog.com
BACUS Joseph De Kerf Rocinberg 72, B-2570 Duttel, Belgium. Tel: +92 15 31 47 24
Beautiful Systems, Inc. Jim Golf 308 Old York Road, Suite §, Jenkintown, PA 19045, USATel: +1 (215) 886-2635; Fax: +1 (215) 896-4868
Bloomsbury Software Peter Day 9-6 Alfred Placa, Bloomsbury, London WC1E 7EB UK. Tel: 0171-436 9481Fax: 0171-438 0524 Email: pd@ bloomsbury-software.co.uk
Camacho Anthony Camacho 11 Aubum Road, Redland, Bristol BS8 6LS UK,Tel: 0117-9730036,email: acamacho @cix.compulink.co.uk Fleutemet (Sharp): ACAM
Ray Cannon 21 Woodbridge Ad, Blackwater, Camberley, Suey GUN7 OBS UKTel: 01252874697 Email: 100490.740@compuserve.com
Paut Chapman 51B Lambs Condult Street, London WC1N 3NB UK.Tel: 0174-404 5401, Compusarve: 100343,3210
Causeway Graphical Adrian Smith ‘The Maltings, Castlegate, MALTON,North Yorks YO17 7DP UK‘Systems Lid Tel: 01653-896760 Fax: 01659-697719Email: causeway@ compuserve.com
Cinerea AB Rolf Komemark Box 61, $193 00 Sigtuna, Sweden.

Tel/Fax: +46 859 255 421 Emailrolf@cinerea.se
CODEWORK Mauro Guazzo Corso Cairoli 32, 10123 Torino,Italy.

Tal: +39 11 885168 Fax: +39 11 812 2652 Email: codework@Inrete.it
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ComLog Sottware
CPCUG
Danish User Group
Dinosoft Oy
Dutch APL Association
Dyadic Systems Ltd.
Entropy Software Lid
Evestic AB
FinnAPL
General Software Ltd

Jeit Pedneau

Lynne Sturtz

Per GjarlavPertti Kailllojarv
Bernard Smoot (Sec)
Peter Donnelly
George MacLeod
Olle Evera
Olll Paavola
M.E. Martin

Godin London Incorporated Gaétan Godin

H.M.W.Trading Systems Ltd

Hoekstra Systems Ltd
HRH Systems
Michael Hughes
IAG/HumanInterfaces
LAPL Lid

IBM APL Products:

INFOSTROY
Insight Systams ApS
Iverson Software inc.
J Austra.
JAD Sottware

Japan API. Assoc
Phil Last Ltd
Lescasse Consulting
Lngo Allagro USA, Inc
Mackay Kinloch Lid

Mercia Software Ltd.

Bob Hoekstra,

Dick Holt

lan A. Clark
Anthony Gamacha(lor queries, order torms)
JG Business Services(for pre-pald orders only)
Naney Wheeler
Alexel Miroshnikov
Morten Kromberg
Erle Iverson
doachim HottmannDavid Crossley
Toshio Nishikawa

Phil Last

Eric Lescasse

Steven J Halasz

Alastair Kinloch

Gareth Brentnall

PO Box $570, Derwoad, MD 20855 USATel: +4 (801) 990-7063 Emalt: jatf@softmed.comCapital PC User Group, 51 Monroe Street, Sulta PE-2, Rockville,Maryland 20850-2421, USA. Tel: +1 (301) 762-9972 Fax:(201) 762-9375.
Emall: glerlov@ibm.netLSnnrotinkatu 216, 00120 Helsinkl, FINLAND.Tel: +358 9 70028820 Fax: +858 9 70028824 Emall: dinosoft@ dinosoft.l
Postbus 1341, 3430BH Nieuwegein, Nethertands.Tel: +91 347 342 397 Fax +31 247 242 342Riverside View, Basing Road, Old Basing, Basingstoke,Hants RG24 OAL UK. Tel: 01256-81125 Fax: 01256-811190
37 Newhouse Ra, Bovingdon, Herts, HP3 OBJ UKTel: 01442-834015 Email: 100412.1305@compuserva.comBerteliusvagen 12A, S-146 88 Tullinge, SwedenTel&Fax: +46 778 4410 Emall: olla.evero@ mailbox.swipnot.se
Suomen APL-Yhdistys RY, FinnAPL RF, PL 1005, 00101 Helsink! 10,Fintand Emalt; olpaavola@pyr.tl22 Fussell Road, Northolt, Middx, UBS 4QS_ UK.Teltax: 0181-884 9537
12 Gerrard St, London, Ontario, Canada N8C 45Tel: 1 (519) 679-8290 Fax: +1 (519) 438-8381 Emall: info@ godin.on.ca
Hamilton House, 1 Temple Avenue, Victoria Embankment,London EC4Y OHA UK Tel: 0174-353 8900; Fax: 0171-353 3325;Email:100020.2832@ compuserve.com5 Thorsden Court, Guildtord Read, Woking, Surrey, GU22 7QS UKTel: 01483-71028 Emalt: bob,hoekstra@khamsin.demon.co.uk
3802 N Richmond St, Suite 271, Arlington, VA 22207 USATel: + (703) 528-7624; Email: dickholt@acm.org28 Rushton Road, Wilbarston, Market Harborough, Leics. LE16 8GL UK.Tel: 01536-70988 Email: 101740.1203@compuserve.com9 Hill End, Frostertey, Bishop Auckland, Co. Durham DL128X UKTel: 01388-526803. Compuserve: 100021,3078
11 Aubum Road, Redland,Bristol BS6 6LS_UK.Tel: 0117-9760036email: acamacho@cix.compulink.co.uk Reutermet (Sharp): ACAM
86 The Crescent, Milton, Waston-super-Mare, Avon, BS22 DU UKTel: 01934-625181APLProducts, IBM Santa Teresa, Dept M48/D42,555 Balley Avenue,SanJose CA 95141, USA. Tel: +1 (408) 483-APL2 (=2752)Fax: +1 (408) 463-4488 Emall: APL2@vnet.lbm.com Csarve: GO IBMAPL24S. Tulenin Lane,St. Patersburg 194 186 Russia.Tel:+7 812 912-2678 Fax:+7 812 311-2184 Email:alm@ intostoy.spb.suNordre Strandve] 119G, DK-3150 Hellebeek, DenmarkTel+45 49 76 20 20 Fax: +45 49 76 20 30 Emall: info@insightdk33 Major Street, Toronto, Ontarlo, Canada MSS 2K9 Tel: +1 (416) 925-6096; Fax: +1 (416) 488-7859 Email info@|software.comcfo Causeway Graphical Systems, Emall: JoHo@ping.at
580 Eyer Drive,#81 Pickering, Ontario, Canada L1W 987Tek: +1 (905) 837-1895 Fax: +1 (905) 891-51721-8-3 Masujlma Buld.6F Higashl Gotanda Shinagawa-ku, Tokyo Japan141-0022 Tel: +81 (03) 3280-0411 Fax: +81 (03) 9280-0418Email: KYYO0381 @niftyserve.org.|p146 Crossbrook Street, Cheshunt, Herts, EN@ &JY UK.Tel: 01992 633807 Fax 0121 359 0375 Email: phil_tast@compuserve.com18 rve dela Belle Feullle, 92100 Boulogne, France Tel: +33,1.48.05.10.78Fax: +33.1,48.04.60.23 Emall: erlo@lescasse.com
1105 Chicago Avenue,Suite 185, Cak Park, IL 60302, USA.Tel:+1 800 546 4621-1 Email: sjhalasz@interaccess.com519 Webster's Land, Edinburgh EH2RX, Scotland, UKTel/Fax/Answerphone: 0131 228 3580 Pager/Volcemall: 01426 98 3858Email: Alastalr_Kinloch @ compuserva.com
Halt Court North, Hanaage Streat West, Aston Science Park, Simingham
B7 4AX UK.Tet: 0121-359 5096, Fax: 0121-359 0375
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MicroAPL, Ud. Richard Nabav
Ellis Morgan Ellis Morgan
Casls Systems BV. Theo Zwart, Louls Rijkse
‘Object Oriented Ltd Walter G. Fi
Optima SystemsLtd Paul Grosvenor
RadSys Technologies AB Randolph Schrab

Renalssance Data Systams Ed Shaw
RETimeTracker Oy Richard Eller

The Rochester Group Inc, Robert Pullman
Romefitaly SIG Mario Sacco

RusAPL Boris Makeay

‘SE APL Users Group John Manges

Shepp & Associates LLC Andrew Shepp

Snake Island Research Inc Bob Bemacky

SOCAL(South Califemla) Roy Sykes Jr
Soliton Associates Laurte Howard

SovAPL. Alexander Skomorokhoy

Strand Software Inc Anne Faust

Rex Swain Rex Swain

SwedAPL Christer Utthleim:

‘Swiss APL User Group
‘Sykes Systems Inc Roy Sykes Jr
Toronto SIG Richard Procter
Stephen Wynn
Zark Incorporated Gary A Bergquist

‘South Bank Technopark, 90 London Road, LONDON SE1 6LN UKTet: 0171-922 8866 Fax: 0171-928 1006
Email: MictoAPL@ microapl.demon.co.uk,
Myra Farm, Winchester Road, Stroud, Petersfield, Hants GU32 3PE UK,Tel: 01730-263843 Email: Ellls @mettrm.demon.co.uk
Lekstraat 4, 3433 ZB Nieuwagein, Holland Tel: +31 30 60 66 336
Fax: +31 30 60 65 844 Emalt: oasisbv@pl.net or zwart@oasis.nl
Am Grendel 2, CH-6004 Luzem, Switzerland.Tel: 41 41 418 70 70
Fax: 41 41 41870 77 Emall: Info@object-orianted.com
415 Brighton Road, Purley, Surrey CA8 4HE UKTel: 0181-763 2490 Fax: 0181-763 2491
Lovsangarv. 18, S-758 62 Uppsala, Sweden. Tel: +48 18 32 41 53Fax; +48 708 1996 11 Emall:100564.2544@compuserve.com
PO Box 421, Georgetown, CT 06982, USA.Tel: +1 (203) 270-9729
Mikonkatu 8 A,2.krs, PL 963, 00101 Helsink!,Finland.
Tet: +358 9-621 3900 Fax: +358 9-621 3378 Emall: re@rettt
50 S.Union St, Rochester NY 14607-1828, USA.Tel: not known, Fax: +1 (718) 271-1230
Caselia Postale 14343, 00100-Roma Trullo, Italy
Email: marsac@vnetibm.com
box 971 (for Makeev}, Omitrovskos Sh.,2, 127434, Moscow, Russia
Telffax: +7 95 210-7783 Emalt: makeev@atom.al.x-atom.net
413 Comanche Trait, Lawrenceville, GA 30044, USA
Tet: +1 (770) 972-3755 Email: seapldoc@aol.com
1912 Washington Avenue, 6th Floor St. Louls MO 83103, USATel: +1 (914) 621-3272 Fax: +1 (314) 621-4267
UK Address: Claridge House, 29 BamesHigh St, London SW13 SLW
Tel: 0181 8768666 Fax: 01681 8768660 Emall@ ashepp@compuserve.com
18 Fitth Street, Ward'sisland, Toronto, Ontarlo M5U 2B9 Canada.Tel: +1 (416) 203-0854 Fax: +1 (416) 203-6999
Emad: bernecky@eacg.toronto.edu
Sykes SystemsInc, 4549 Willens Ave, WoodlandHills,
GA 91364-3812 USA Tet: +1 (818) 222-2759 Fax: +1 (818} 222-9250
Soliton Associates Lid, Groot Blankenberg 53,
1082 AC Amsterdam, Netherlands
Tel: +31 20 646 4475 Fax: +91 20 644 1206 Emall:sales@sollten.com
PO Box 5061, Obninsk-5, Kaluga Region, RussiaTal: +7(08439)31463 Emalaskom2@kalugarosmail.com
19236 Covington Court, Shorewood MN 55331 USA
Tol: +1 (612) 470-7345 Emalt: amiaust@aol.com
8 South Sreot, Washington, CT 06793 USA, Tel: +1 (660} 868-0131Fax: +1 (860) 868-9970 Emall: rhswaln@acm.org
Novator Consulting Group AB, Svardvdgen 11C, S-182 33 Danderyd
Sweden Tel; +46 8 622 63 50 Fax: +46 & 622 69 51 CServe: 100341,404
‘Swiss APL User Group, CH-3001, Bem 1, SwitertandEmail: si@ifl.unizh.ch
4649 Willens Ave,, Woodland Hills, CA 91364, USA
Tek: +1 (818) 222-2759 Fax: +1 (818) 222-9250
PO Box 55, Adelaide St. Post Office, Toronto Ontario MSC 2H9, CanadaEmail: Info @torentoapl.org
& Clarence Gardens, Brighton, Sussex BN1 2EGTel: 01273-327238 Email: cantre@ mistral.co.uk
23 Ketchbrook Lane,Ellington CT 06029, USA. Tel: +1 (960) 872-7808
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WORLD WIDE WEBSITES
ORGANISATION
AFAPL
APL2000
APL-385
The APL Grouptne
AUSCAN
Capital PC User Group
Causeway
CODEWORK
COSY(Bob Armstrong}
Dinosoft Oy
Dyadic Systems Ltd
FinnAPL
Godin LondonInc
Hoekstra Systems
(BM APL2
Infostroy
Insight Systems ApS.
Wverson Software Inc
Japan APL Association
Kestrel Consulting
Lescasse Consulting
Lingo Allegro USA inc
Mackay Kinloch Ltd
MicroAPL Lid
RE Time Tracker Oy
Shepp & Associates
SigAPL
Rex Swain
The APL Group Inc
Toronte SIG
Jim Weigang

FTP SITES
ORGANISATION
IBM APL2
Toronto toolkit
Waterloo Archive
APL-to-ASCII

URL.
www.ensmp.fr/~scherer/langlay (Journal available onfine)
www.APL2000.com
www.dernon.co,uk/apl3B5
www.aplgroup.com
wwwinterlog.com/~rjp/auscan
hittp://epeug.org
www.calseway.co.uk
www.inrete.itfcdwk/eng/home.html
www.cosy.cam
http:/fyritys.kolumbus.fi/dinosoft
wew.dyadic.com
www.pyrfifapl
www.godin.com
www.khamsin.demon.co.uk/abouyhsl/noframe. htm!
www.torolab.ibm.com/ap/apYapl2.himl
www.insight.dkfinfostroy
www.insightdk
www.jsoftware.com
www.naska.co.jp/JAPLA/
www.kestrel-consulting.com
www.lescasse.com
www.lingo.com
ourworld.compuserve.com/homepages/Alastair_Kinloch
www.microapl.co.uk
www.retfi
www.digitavel.com
www.acm.org/sigapl
wynw.penet.com/-rhswain
www.aplgraup.com
www.torontoapl.org
www.chilton.com/~jimw

DOMAIN NAME
ps. boulder.ibm.cam/ps/products/apl2/
see Toronto SIG home page
archive.uwaterloo.ca/ftparch/languages/apl
archive,uwaterloo.ca/languages/apijworkspaces/aplascii
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RainPro Review
by Robert Byers (73043.1745@compuserve.com)

A natural extension to data analysis is to be able to graph it. Your audience will,
rightly or wrongly, be more impressed with fancy graphs than just tables of
information.If this is true, hopefully, you will end up showing something useful.
APLis great for data analysis but most vendors do not include a native graphics
sub-system with the interpreter. If you get any graphics supportit is probably not
as full-featured as you need. As result, I am willing to wager that most APLers
will resort to exporting data to a graphics-only software application or a popular
spreadsheet to get the job done.
So what about using APL graphics packages? There are some APL tools worth
consideration. The ones I know about are AGSS (A GraphicalStatistical System)
and Graphpak which are available for the APL2 family, APL*PLUS (DOS version)
has somebuilt in graphic capability and for APL/W there is Fresco from Lingo
Allegro and RainPro which is the subject of this review. In a recent issue, Vector
ran an article on a port of APL2’s AP207 and Graphpak to Dyalog APL/W.
Because I am largely unfamiliar with these other packages I am unable to do a
comparative review. Alternatively, if you use APL/W or APL+Win you can
integrate a non-APL solution, namely one of the many OCX/ActiveX graphic
tools available.
Whenevaluating a product like RainPro it has to fulfil many requirements and
provide performance. Everybody has different needs, some of which get
overlooked during the review process. Creating a list of requirements involves
thinking in very specific terms about chart types, chart properties or
characteristics as well as performance. RainProfits most of my needs.
Causeway Graphical Systems Ltd. distributes RainPro. It was developed by
Adrian Smith, one of the principal owners of Causeway, whois very familiar to
most Vector readers. RainPro is a commercial APL add-in workspace designed
primarily for business graphs. A shareware version, simply called Rain, ships
with each copy of Dyalog APL/W.
Thehistory of Rain dates back to 1992 and wasfirst available for APL*PLUS/PC .
The Dyalog version first appeared in 1993 and incorporated PostScript language
support. The result of PostScript was publication quality output from your
Windowsprinter. RainProis also available for APL+Win. RainPro madeits debut
in September 1996. RainPro extends Rain primarily for its 3D graphics capability,
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documentation and support. The current production release is 4.2. The nextrelease 4.3 is now in beta and Adrian sent me a copyofit. I will touch on the new
featuresin 4.3 later in this review.
In the Dyalog version, all the code is contained in two namespaces ch and
PostScrp. Namespaces are a Dyalog APL/W feature that allow you to sub-
divide your workspace into self-contained partitions. The benefit of namespaces
really showsoff with an add-in productlike RainPro. Just copy the two RainPro
namespacesinto your workspace, and you now haveall the functions required to
produce high-quality graphs. Later, if you do not want to keep the code around
just erase the two namespaces.
RainPro contains the functionality to satisfy most graphical needs. For example,
RainPro will create any of the following types of charts: Area, Bar, Pie, Step, Line,
HiLo, Gantt and a numberof 3Dtypes.
To use it effectively you must learn its syntax. To assist you, both Rain andRainPro have many examples that show the many types of graphs possible. Usethese examples to learn and to get ideas to produce your own graphs. You canchoose to produce graphs interactively from within the APL session or storeRainPro code in defined functions. Graphs produced in RainPro can be displayedandprinted using the supplied viewer function or you can integrate gtaphs ontoan object in the Dyalog GUI. Other options include saving your variables in theworkspace or in a component file. You can also export graphs to otherapplications in encapsulated postscript (EPS); direct PostScript; or windowsmetafile format.
RainPro does not come with a pre-defined GUI. You mustbe prepared to do someprogramming. If you want you can develop your own GUI front-end and useRainPro code as your callback functions as long as you acknowledge Causeway inyour list of credits. Adrian warns the user aboutthis and states: “Note that Rain is
a language, and is intended for APL techies, not end-users!”
I foundthatlearning the syntax is notdifficult and can be fun as you experimentabit with the code. Each graph is coded in the same sequence.First, you start bysetting up your graph using the function ch. Init (ie. Initialization), ch. Newsets up the chart area, ch. Set sets properties, then plot the graph (ic. fns
ch.Plot, ch.Bar, ch.Cloud , ch.Tower ), finally finish up withch.Close. This last function produces the PostScript code which you can nowview orprint.
Simple graphs can be created with just a few lines of code. The moredetailed orcomplex your graph, the more code you need to write. Setting properties and
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positioning thingslike labels, notes, legends,titles, font size take the most time to
get it right. Occasionally, an error happens. When it does, you usually get a
number of edit windows opened of RainPro code and the error can be quite
difficult to determine. Sometimes only trial and error can solve the problem.
Usually the problem is simple like a statement is out of order. Bug fixes and
enhancementreleasesare distributed from Causeway’s website.
RainProsyntax is very similar to the syntax used in NewLeaf, an APL reporting
package also from Causeway. Graphs produced in RainPro are directly supported
in NewLeaf. If you use both packages together, as I do, you have a powerful
reporting and graphic capability from within APL.
To show how easy it is to create a graph, examine these two examples. The
“Thumbnails” graph, on the right, showsthe variety of graphs. Note the number
of graphs you can combine on one form. The “Standardised Test Scores” graph,
on theleft, and function is shown below.

 

Standardised Test Scores
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c+Tower
a Play with tower charts
a Gap is set to 2xtower base with GGap here (try 0 for fun)ch.Set'Head' ‘Standardised Test Scores!
ch.Set('Y¥cap' 'Category')('Xcap' 'Pupil')('GGap' 2)
ch.Set'Grid'

a Best to get the bigger numbers to the back!
ch.Towere+\+\?9 4p20
PG+ch.Close
r+'View PG"

RainPro contains many features but non-APL solutions like OCX/ActiveXcontrols offer more features and functionality. Adrian would probably call mostof this extra functionality chart junk and he is probably right, however, you haveto make up your own mind. I have found OCXs sometimes frustrating if youcannotget the control to work properly. OCX documentation is written for VisualBasic users and youcan forget about phone supportif you tell them you are using
APL. On the other hand, RainPro is written in and for APL.
An exciting new feature that will show upin the next release is support for event-driven code. This means that you can now write code and be able to interact withyour graph once you viewit on screen. I have had a brief look at a beta version of4.3 and I like what I see. Two sample functions were provided for me to look atcalled Drill and Edit.
 The Drill function

Midlands shows two graphs
drawn as static
objects on a form,
One wasa pie chart
— when you click on
a section of the pie
up popped another
graph showing a
combined bar and
line graph with the

 

 

  
Click on the pie to we thecla   

 

 

TaittiedRela underlying detail ofGoainsss the selected pie} portion.
 

You can also drag the line up and down interactively on the combined chart withthe slider bar.
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209100.
99.40.
0
60:3
40.
20.20.
wy8Toh   
 

Cick on a markerto diag the value 100

The Edit function showsa simple line chart. You can again movetheline up or
down.Being able to interact with a graph narrowsthe functionality gap between
RainPro and OCXs. This is a great new feature for doing what-if scenarios.
Another new featureis to be able to display hints when the mouse pointer hovers
over a graph object. Hopefully, in the final release, you will also be able to
edit/ change properties like legends, labels axis namesetc.

" What follows now is few thoughts for possible future releases. Although
purposely not provided, still would like to see a GUIinterface on top of RainPro
that can be integrated into OSE and therefore alwaysavailable to do some simple
graphs in any workspace. I remember that APL/W, version 7, distributed a
sample workspacethat creates a 2"level toolbar that worked with MS Chart VBX
graph control. I think it would be a good demonstration and a useful tool to
modify this workspace to use Rain or RainPro code to generate these simple
graphs. Graphs andstatistics go hand in hand: There are many APLstatistical
libraries that have been produced over the years. It would be a useful add-on to
RainPro to integrate a statistical library. Another possibility is OpenGL, a 3D
graphic standard for scientific charting, which is gaining in popularity on
Windows and is perhaps something that a future RainPro release could
incorporate.
In summary, RainPro provides a solid graphics package to the APL user. If you
are looking for an APL-based solution, RainPro should fit the bill. But before you
buy try the (Dyalog only) shareware version, Rain. It provides plenty of
functionality to let you know if RainProis for you. For more information and to
purchase, contact Causeway by visiting their web site at www. causeway.co.uk.
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Zark Newsletter Extracts
introduced by Jon Sandles

Introduction
Last issue we reprinted one of the crosswords from the Zark APL Tutor news.
This issue we includethe solution and thefirst of a series of articles which I hope
will be of use and interest to APLers old and new. Also reprinted is a second
crossword. We encourage youall to send in solutions to both the Crosswords and
the “Limbering UP” exercise. Your solutions can then be comparedto those of 8years ago.
We received a solution to last issue’s crossword from Jonathan Barman who
submitted it as a DyalogAPL workspace that also provided a Gui interface for
designing crossword layouts. Future crosswords may be typeset using this
workspace! Wewill also makeit available on the Vector WWW pagesso that youcan solve the crosswords without soiling your beloved Vectors.
Solution to Crossword from Vector 14.3
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Crossword
I 2 3 a 6 4 8 6

1 a 9 ©

10 a wz fs d €

14 15 16 17

18 f 19 20 a

22 23 24 25

26 27 28 29

30 31

32 8 b i j

33

34 35 36 37 38 39

«|

40

41 k 1 42

a m D ° P q “4 45

$6 EE
a7 48 49 50

SL 2 33

Across
1. Doall the rowsof the character matrix CH contain at least one vowel (AEIOU)?
7. Smallest
8. gah
9. Thelength of an empty character vector

10. The elementsof é,scaled by the factor Z
12. The coefficients of Y=4+Bt (where t=1,2,3,...) givena vector ¥
14. The rank of 1
16. Convert the matrix D to a vector while looking through a mirror
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17.
18.
19.
21,

24.
26.
30.
31.
32.
33.

36.
37.

41.

43.
45.
46.
47.
49,
51.
52.
53.

Theelementof ¢ correspondingto the largest elementofW
Thelength of Y, ignoring the first HT elements
The shape of 3 1 2&4
The accumulated value of annual investments U (e.g.100 250 50) after thelast
deposit, at accumulation rate (1+interest) I (eg.1.07)

. Given two same-length vectors C and P, the elements of ¢ correspondingtothe P largestelements of ¥
!V in conventional maths notation
The corner elements of the matrix ¥ (sound familiar?)
Theabsolute valueof the result of adding ¥ to the elements of AM
Thefirst I elements of V, repeating values if not enough
Identify the rows of the matrix ¢ that contain a single distinct character
The numberofdigits in each elementof the non-negative integer vector

. Truncate the vector V to length ¥
Stick a column of 998 on the end of the matrix #
Convert the numeric matrix B42 into a formatted character matrix using the two-elementcontrol vector ¥2 (e.g.10 2)
Largest, backwards
All
Does the character vector J contain the same numberoftake (+) and drop(+) symbols?
Those values in the vector I not found in J
Perform theinverse of I+B/.¥, using © to separate expressions
Perform the inverse of M++\¥, where W is a matrix
The indices of the elements of the vector ¥
Thelocations within the vector 7 at which the characters ‘a’ and ‘J’ first occur
The matrix M transposed
Whatprogramsare available?
'({11'C2 1] in origin o

Down

P
O
N
E . Is the array M nonempty?

Any
. The corner elements of the matrix ¥
. The incestuous expression whoseresult is compared to 1p I¥1 to return the distinctvaluesofthe vector IV1i

5. The indices of the 1 bits in the vector U, written right-to-left

No

Thefirst element of the matrix ¥, as a scalar
. Ignore the decimals in the values of ¥

11, The first Z elements of the matrix 7
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13.
15.
18.
20.
23.

25.

27.
28.

29.
32.
35.
38.

. Is the Boolean scalar A true andthefirst element of the Boolean matrix ¥ false?

Se
Ba

ER
SE

S
S

Pp
F
o

m
p

B
o

a
p
o
p

Br
e.

Thereciprocalof the scalar D, the hard way
Shift the elementsof the vectorC left one place,filling with ¥ if ¥ is 1, else o
The numberof digits in the positive integer scalar
The “ascending” grade vectoré 15 3 7 4 2forW+12 15 14 15 13 12 15
Usethe integer portion of the scalar ¥ as an index into the vector A, building a vector of
that length, containing W copies of M, then 0s. Pad ortruncatethe result to length P
A random number between 1 and ¥Vi[ 1]; another between 1 and ¥V1([ 2]; and so on
tonvilpNvi)
The decimal portions of the elements of C
Round UPthe values in ¥ and reshape them to a vector with as many elements as the
matrix whose shapeis $
Row,row, row your boat
Are all the elements of the vector NV integers
Sum the elements of the vector V while standing on your head
Convert the numeric vector N into a character vector that looks the same

. Replicate each column of the matrix J, L times

. __ Brown,the chief architect of APL2

. Set I to be the whole numbers from 1 to F

. What an array with no elementsis called (argh!)

. _. APL, IBM's precursor to APL2

511, 6p3o'MATSCCpN; J?
"ACA]'(-\-"4 20 “4 103 1)
4 283 3p'ttxtt(y) (Zz)
‘M+ xN'[ p'CATto =! TAILS"
'VL3]-3f102t3x(3¢T)-3'='013-*"()7
(xe) 18) /' VLA] +C+5!
Oat(e10x342),1($)!
Tigdtet,e+/113
A¢taem!
'e123'(1 2 3]
"[/B-.15'[15)
teCreejer lpia]
C'STREETt#E')/*¥ to) (ore?
(Letht ttooost
oy! Bog?
'V=VCA],M'~"]17!
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Utility Corner:
Converting from Characters to Numbers
(The purpose of this column is to make you more productive by introducing you
to utility functions. Think of utility functions as APL functions that have names
instead of symbols. By expanding your function vocabulary, you'll be able to
write APL code that’s more concise, moreefficient, and more readable.)
The system function OFT (fix input or format inverse) and [IVI (verify input, or
validate input) are extremely useful when writing user-friendly interactive
functions. When used with [ input, they provide a simple and effective team for
accepting numeric input. For example:

{1] ASK:'Enter quarterly sales figures'
[2] RESPONSE+0)[3] +(a/DVI RESPONSE) /0K
{4} 'Non-numeric entry. Please re-enter.!
[5] tASK
[6] OK:NUMBERS+OFI RESPONSE

The OVz function returns a bit vector with one element per group of nonblank
charactersin its argument. A 1 is returned for each group that can be converted to
a number(¢.g. 27.5 or 3.6 or 3.126); a 0 is returned for each nonconvertible
group (¢.g. 2.3.4 or ~27 or CAT).
The OFT function does the conversion, returning a numeric vector with one
element per group of nonblank characters in its argument. Nonconvertible groups
are returned as 0.
Here’s an illustration:

QVI '26 43K ~2.0 0 126 END -5!
1011100

OFT '26 43K ~2.0 0 1F6 END -5!
26 0 26 0 “2 0 1000000 0 0

Without OVI and OF, the simple-sounding task of converting a character vector
to a numeric vectoris difficult, The direct application of execute (¢} may cause an
error if the vectoris ill-formed:

2°26 43K ~2.0 0 1E6 END ~5!
VALUE ERROR
£ 26 43 K ~2 0 1000000 END-5

A
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Fortunately, Ovr and GFI prevent this possibility. Unfortunately, not all
implementations of APL support OVI and OFI. For example, APL*PLUS and
Sharp APL do support them, but VSAPL and APL2donot.
Let's write a utility function named aVI to mimic the behaviour of OVI for those
APL implementations that don’t have OVI and OFT. Since OVI and GFI perform
similar work, we won't bother to write a separate function named FI. Rather,
our aVI will return the global variable arr. Here’s an example of how you could
use this utility function:

(1] -ASK:'Enter quarterly sales figures'
(2]  RESPONSE+1
C31 +(A/AVI RESPONSE) /OK
C4) ‘Non~numeric entry. Please re-enter.'
(5] +ASK[6] OK:NUMBERS+AFI

Noticethe similarity to thefirst illustration in this article.
Here’s the utility function. Scientific/exponential notation (e.g. 3F5) has been
ignored for simplicity.

VY BV+AVI CV;BL;CUM;EI;I;LN;N;NB;ND;NN;NP;SI;0I0
[1] 8 Does: BV+OVI CV
[2] a and: aFI+QFI cv
[3] a returning AFI globally
C4} Dro+1 a Origin i
[5] cv<CV,' ' a frailing blank simplifies logic
[el NB+~BL+CV=' ' a Nonblank, blank
{7] SI+(NBs1¢BL)/ipNB » Start inds
[8] EI+(NBaigBL)/tpNB a End inds
[9] N+pLN+1+EI-SI a No. of grps; lengths of grps
(10) CUM++\BY+CV='"' 9 Cum no. of neg signs
[11] NN«CUMCLET]-Np0,CUML[EIT] a No. negs per grp
(12] BY+NN=BV[SI] a One neg okay only if start chr
(13) CUM++\CV='.' a Cum no. of periods
(14) NP<CUMCEI]-Np0,CUM[EI] a No. periods per grp
[15] BY+BVaNPs1 a Max one period allowed
(16] CUM++\CVe'0123456789' a Cum no. of digits
(171 ND<CUMLEI]-Np0,CUMLEI] a No. digits per grp
(18] a Min one digit; nothing but negs,pers,digits:
[19] BV*BVA(xND)ALN=NN+NP+ND
(20] a Consider only convertible grps
(24] NepSI+BV/SI
(22] EN+i+BV/EN a 1+ for trailing blankC23] oa T+Ci2NC41}), (12021), (12431)...
C24] I*LN/NpO,+\LN
(25) Ie(iprj-I
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{26] AFI*BV\sCV[I+LN/SI-1] a Cvt to num via «
v

To help you follow the logic, we've traced the values of the variables in the aVZ
function whenit's run with the test argument we used above:

(6] CV: 26 43K “2.0 0 186 END -5
[7] BL: 0010001000010100010001001NB: 1104140111401041104110110
(a) SI: 1 4 8 13°15 19 23EI:2 6 114.13 17 21 26
(10] LN:2 3 4 13 3 2

N:o7[11] BY: 0000000100000000000000000
CUM: 0000000111111111111111111

(12] WN: 0 0 1 0 0 0 0(13] BV: 1 4 #14 21 44 1
(14] CUM: 0000000001111111111111111[15] WP: 0 0 14 ® 0 80 oO
(46) BY: 1 4 14 14 1 4{17] CUM: 12234444556677889999999 10 10{18] ND: 2 2 2 1 2 0 1{20} BY: 1 0 1 1 6 0 0{22] SI: 14 8 13

Ne: 3
{23] LN: 3 5 2
(25) I: 000 33333 8 8
[26] I: 123 12345 12
(27] aFI: 26 0 ~2 0 0 0 0

By making heavy use of scan and shift techniques, this function can evaluate a
character vector of any length withoutlooping.

Limbering UP:
Converting Character Matrices to Numbers
(The purposeof this column is to work someflab off your APL midsection. Like
muscles, your APL skills can atrophy if not exercised with adequate frequency
and variety. This column presents a task for you to perform. Set aside a few
minutes from your busy schedule and work the task. Mail in your solution and
stay tuned for the results.)
You can use the system functions OFT (fix input) and OVI (verify input) to convert
a character vector into the numeric vector represented by the characters. For
example:
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OFT '37 26.5 "24 7R 142!37 26.5 “24 0 142
OVI '37 26.5 “24 7R 142"tation

(See the aVI utility function presented in the Utility Corner column if your
version of APL does not support (FI and OVI.)
The OFI and OVI functions work only on character vectors, not on character
matrices. As full-screen APL applications become more common, we're often
encountering numeric information in the form of a character matrix, not a vector.
For example, we might read the contents of six numeric fields from the screen as a
six-row character matrix. We need to convertit to a six-element numeric vector.
Your task is to write a function named aVM (QVI on Matrix) that verifies that each
row of its character matrix argument can be converted to a single number.Its
result is a vector with one elementper row of the matrix: a 1 means that row can
be converted; a 0 means it can’t; a ~1 means the rowis all-blank.
In addition to this explicit result, the avm function returns the global variable arm
(OFT on Matrix), which is a numeric vector of the converted numbers, one per row
of the character matrix argument. For rows that cannot be converted to a single
number,the result is 0. For example:

CMAT
36.5

10

STOP
"28
a4 5

ecMAT
65

AVM CMAT
1171010

AFM CMAT
36.5 10 0 0 “28 0

The av# function should be asefficient as possible and as small as possible. 200
points will be awarded for the fastest function; 100 points for the smallest.
Functions that are not the fastest or the smallest will be awarded points on a pro-
rata basis. For example, if your function is 4 times slower than the fastest, you will
received 50 points (200 + 4). The highest score possible is 30, but only if the same
function is both fastest and smallest.
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The highest-scoring function will be listed in the next issue of this newsletter.
Also listed will be the names andscoresof the top five authors.
The rules:

1, Atleast 20 percentof the function must be comments. (See the reference
manualif necessary to learn how to enter the comment symbol.) Thesize of the
function will be determinedafter stripping out all comments.

2. The speed of the function will be measured by running it on a 500 row, 10
column character matrix of “representative” data.

3. Pornographic programming techniques (e.g. embedded assignments or
branchingto line numbers) may be amendedbythe judge, but will not be
cause for disqualification,

4. Entries must be received by January 15, 1990.
Good luck and happy limbering!
 Reprinted with kind permission from Zatk APL Tulor News, a quarterly publication of Zark Incorporated, 23 Ketchbrook Lane,Ellington, CT 06029, USA

Comment by Jonathan Barman

I vividly rememberthe excitement, 18 years ago, when I found in Quote Quad the
most amazing little function for checking numeric input. Like the Zark aVI
example, I had coded a variety of complex functions to carry out the check, with
varying degrees of success. Here, at last, was a simple and elegant algorithm
which cut through all the complexity and had the added bonus of being much,
much faster than anything I had ever achieved!
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The following is taken from the March 1980 issue of Quote Quad, Volume 10
Number3:

Algorithm 139
Verification of Numeric Input

Gerald Bamberger
There are 24 types of valid APL numericliterals. Each of the four fundamental
types — 9, 9., 9.9, .9 (where 9 represents a string of digits) — may receive a prefix
and/or suffix:

* nosign or negative signB!
* no exponent, positive exponent, or negative exponent

Input
The right argument4 is a character string containing character groups delimited
by strings of one or more spaces.

Output
The function result is a vector containing a 1 or 0 for each character group,
indicating whether or not that group constitutes a valid APL representation of a
numeric value.

Algorithm
v ReVI A

C1) Re! 14414111112345'{' 0129456789. E'2'0 ', 4)t2] Retya((Ret2au')vRe! 1, -1¢R)/R
{3] ReRe(B 3pO 41 ¥31)+1 12 121 24 31 312 3121 321e,.x1 100 1000

v

Example
VI '2.93 4.77E72A “6.77 +421 1.1.1°10100

Comment
This capability is available as OVI on some systems, including STSC and IPSA.
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J-ottings 16 or
A Composition on Composition

by Norman Thonison

Handling conjunctions is an important part of J — arguably the two most
fundamental are atop (@) and with (a).
An example of composition using with is the verb

diag=. (<0 1)&{:
diag i.3 4

ao 5 16

in which the noun <0 1 is joined with the verb transpose, |:, to form the
composed verb diag which returns the leading diagonal of a matrix argument.
Composing a noun and a verb to form a new verbis a familiar part of the fabric
of natural language. For example, “daydream” is a verb whose meaning cannot
be fully conveyed by using day or dream separately, and the same applies to
compound verbs such as “headhunt”, “facelift”, “datestamp”, etc. Some
compositions of two verbs are “sleepwalk”, “tumbledry”, “stirfry”, and again in
each case the composition has an extra layer of meaning which exceeds the sum
of its two constituents.
The definitions of & and @ in the two-verb case are clearly spelt out in the
Dictionary :

uév is the composition whoseresult is (v x} u (v_ y) (dyadic),or u (v y)
(monadic) so that v is always applied monadically.

uGv is the composition whose resultis u (x v y) (dyadic),or u (v y)
(monadic) so that u is always applied monadically.

A hookis also a composition of two verbs, for which the two possible results are:
x u (v y) and y ou {(v y), so that, as with &, v is always applied
monadically.
Because an absent left argumentis given the default value y, the composed verb
arising from a hook is always inherently dyadic, unlike the composed verbs
resulting from monadic atop and with, which are identical.  
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Thinking of u as the prime verb, and v as a transformation, the dyadic cases can
be thoughtof as

8 u is applied to a transformation which uses both arguments;
& u is applied after a transformation has been madeto both arguments

separately;
hook is applied following a transformationto the right argumentonly.

Composition takes into account a property called rank inheritance. Rank
inheritance means that the verb rank of the transforming verb v is inherited by
the prime verb u. The verb ranks of any verb, primitive or defined, can be
obtained by issuing v b. 0, the result of which is three numbers, which give
respectively the monadic, left and right ranks. These are respectively the
maximum ranks of nouns which can be accepted by the operational routine
without any shape constraint. One or more of these will often be _ , that is
infinity, which means that the verb rank is unbounded. The rank of monadic +
for example is unbounded, which means the operation is valid, whatever the
frameof the argument, even although eventually + will be applied atthe scalar or
cell level. The left and right ranks of dyadic + on the other hand are 0, meaning
that the underlying operational routine can only be applied atthe cell level, since
for any higher argument rank compatibility constraints restrict the frames of the
arguments.
Any composite verb whose transformation componentis modified by each=. &>
has rank 0. The definition of @ includes observance of rank inheritance, whereas
its variant at (@:) ignores it, and so in cases where the transforming verb is
adverbially qualified by each, @ and @: offer a rank inheritance option.
Here are some simple examplesto illustrate these points. Define a rank 1 verb

NB. Rotates a matrix about its vertical mid-axis

 

so that for a matrix argument m, diag m returns the leading diagonal, and
rotv mreturns m with eachof its rowsrotated.
Issuing the expression diag rotv m=.i.3 4 does not create a hook; butis an
instruction to execute one verb rotv, and then perform another, diag, on the
result of applying thefirst. On the other handissuingeither (diag rotv) m or

diagrotv=.diag roty
diagrotv m

does create a hook, since whatis executed in both cases is a new verb formed by
composition before any association with data. To pursue an analogy with English,
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frying the pork andthenstirringit is not the way to producea stirfry! Both (diag
roty) mand diagrotv m give rise to domain errors, because diag can only be
applied monadically, whereas hooks are inherently dyadic in their application.
Now consider (diag&rotv) m and (diag@rotv) m.If the rules at the head of
this article are followed without taking rank inheritance into accounttheresult of
each should be the same as diag rotv m, namely 3 6 9. However both
expressions give rise to index errors. Why? Because rotv is a tank 1 verb, and so
rank 1 is inherited by diag. But as m is a matrix, at rank 1 it consists of a vector of
rows, for which, as an argumentto diag, the index value 1 is out of range. This
rank inheritance argument can be checked by issuing the composition
{rotv8roty}m which returns a result which is identical to m. The conjunction ¢:
allows rank inheritance to be overruled, so that (diag@: rotv) m does indeed
return the sameresult as diag rotv m.
As a further example, consider the differences between the following
compositions:

n(>. Ga, jm
n(>.@a. jm
n(>.4,. )m NB. Hook

Thefirst is the function max(In n,In m), the second is ceil(log, m) which is the
minimum numberof digits required to represent a strictly positive number m in
number base n, andthe third is the function max(n, In m) — in this case the same
ash >.AmM.

Since with atop the transformation verb v uses both x andy, atop can be thought
of as a sequencing conjunction,that is the primeverb u is applied only after some
transformation has beenappliedtoall the data, and the result passed ontoit.
The verb n(>.@s,)m above is an archetypal case of atop. The composed verb
addresses the question of, for example, how many hexadecimal digits are
required to represent 1000. Step oneis to find the logarithm of 1000 in base 16
thereby consuming and transforming all the data. This is then passed onto the
prime verb ceil (>. ).
An archetypal instance of with is multiplication by addition of logs, in which the
two multiplicands are both transformed by log before the prime verb + is
applied. &. (under) is variant of & which applies the reverse transformation to
theresult, in this case completing the multiplication process.
The difference between a hook and issuing the same verbs in sequence verbs is
illustrated by the fact that --y and %%y both evaluate to y whereas (--}y is 2y

50  



 

VECTOR Vol.14 No.4
 

and (%%)y is y2. As a further example %+/y is the reciprocal of the sum of items
of the vector y, (%+/)y is the vector in which each item of y has been replaced
withits proportion ofthetotal.
The “bridge hook” u~v is useful in circumstances where transformation is
required on theleft rather than the right argument. A simple example is using
the material in x to construct an object of the same shape as y, for which the
appropriate bridge hookis ($~$).

Another example is the transformation of an integer x into a vector of y decimal
digits. First transform y into a vectorof y 10’s by $&10 and then apply this as the
left argumentof #: to define the hook (#:~$&10).
As well as rank inheritance, there are two traps to be avoided in sequencing
compositions. Thefirst is that it is easy to omit @ whenit is vital for correct
meaning as in (+/@*:) to mean “sum of squares”. Without the @ the verb is a
hook,and the result is the addition table for the squares of the itemsof y.
The second trap is the omission of parentheses where these are mandatory.
Conjunctions “capture” the object (verb or noun) immediately to their right (or
expressed in another way, they have short right scope), and so a verb sumdev
defined as

mean=, +/%#
sumdev=, +/G-mean NB. sum the mean deviations

.. has the meaning (+/@-)mean rather than the intended +/@(-mean).
(4/@-)mean is a hook, for which, following the definition above, the result is
y(+/8-)mean y. This means perform y-mean y so that mean y is calculated
first to obtain a scalar at scalar level (rank 0), then apply +/ at inherited rank 0,
that is perform +/ on the vector items, which on scalars is a “do nothing”
operation, leadingto, as the overall result, the vector y- mean y.
Bycontrast, with

sumdevis, +/@(-mean)}
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the hook (~mean) is the transforming verb of the atop composition, and soafter
performing y-mean y , the resulting vector is presented to +/ with rank
inheritance1 (that is the rank of the hook).
With

sumdev2=. +/@:-mean

rank inheritance is overruled, +/ applies at the maximum rank,and sothe result
is equivalent to +/@¢(-mean). The point is that minusis, in APL terms, a scalar
function, whereas mean is not, and afortiori neither is -mean.
It is prudent when using @ or @: to check verb rank by issuing v b. 0, which
wasdescribedearlier. For example

(+/@-)b. 0-o0
(4/0: -)b.

sothat 5 6 7 (+/@-) 35 1is2 46 and 5 6 7 (+/@:-) 35 lis 3.
In summary, a thorough understanding of with, atop and hook is a major step to
confidencein handlingJ.
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Tour de Volute — Around ina
Square Whole

by Howard Peelle (hapeelle@educ.umass.edu)
An array of numbersarrangedin a spiral is knownas a “volute”, named after the
Latin voluta for spiral shells in nature (0]. For example, here is square volute of 25
consecutive integers, beginning with 0 at the centre:

12:11:10 9 24
13°92 4 8 28
144 38 0 7 22
45 4 5 6 21
16 17 18 19 20

A volute can spiral inward(called an “involute”) or outward (an “evolute”) and
either clockwise or counterclockwise, emanating from any orthogonal direction
— for a total of 16 variations in a plane. Since a corresponding involute can be
produced easily from an evolute by subtraction, only evolutes will be considered
here. Volutes can be readily transformed byreflection and/orrotation into other
orientations, denoted here by compass directions of the first leg in each
dimension. The example above is a NorthWest (NW) evolute.
Algorithms for producing volutes were coded and compared by Eugene
McDonnellin his “At Play with J” column [1] and also by Roy Sykes in his APL
“Whizbang” column [2]. (See Appendix for their programs.) This article offers
alternative programs and introduces new algorithms — all written in J —
including some which increase speed, decrease space, minimize length of code,
and generalize. That is, we will reconsider how to fit numbers around and
around in square whole arrays.
The programsto follow are grouped by approach:

Algebraic Approach [Graham, Knuth & Patashnik]
Rings Approach [Peelle]
Winding Approach [Smillie; McDonnell; Peelle]
Sum-Scan Approach [Hui]
Permutation Approach [Tuttle; Sykes]
Squiral Approach [Peelle]
Generalizations [Peelle]
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All programs (except generalizations) use a single positive integer (N) input and
produce a square evolute of consecutive integers in origin 0 using a convenient
orientation. Comparisons of speed and space (based on a sample input of N=55)
and length are given progressively throughout, and thenrelative benchmarks are
tabularized for several Nsat the end.

Algebraic Approach
Graham, Knuth & Patashnik [3 p.99 and p.512] computethe x and y
coordinates of integer 1 by the following formulas:

form =|v¥n]j
x(n) = (-L)"((1-m(n+1)) > [ [240is even] + [YD
y(n) = (-1)™((n-m(m+1)) «[ L2¥n] is odd] -[¥yn)

These can be expressed togetherin J as follows:
M =: <.@%:
even =: -.Godd
odd =: 2&}

Xy = (1: am) *((-me (msi: ))* (even, odd) @(<. @+: Gh: ))+(+,.-)@>, 8-3 Om

xy creates a 2-column table for integers 1. *:N input. Then (like McDonnell’s
evGKPa in the Appendix) we grade-up the table and reshape the resulting
permutation list into an EN volute:

GKPa =: ,~ $ /:@xyGi. Gm:

This program is moreefficient (about 64% in time and 66% in space) and more
concise (62% in length) than evGkPa.It can be improved little more by someJ
gymnastics:

GKPA =: ,~ & /:@XYGi.@*:
XY =: Sign * (,. -)@Square + Leg * (,.~ -.)@Parity

   
Sign =: 1; am

TM =: <, 6%:
Square >. @-: Om
Leg =: (+>: )@m
Parity =: odd@<. G+: O%:

odd =: 2&]

This runs in 80% time,in the same space, and is 89% as long as my GKPa above.
Although this closed form is mathematically appealing, it appears difficult to  
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improve its efficiency further without altering the basic algorithm. So,let's
consider an alternative.
Graham, Knuth & Patashnik [3] also give a formula for the inverse, that is, to
obtain n from (x,y):

n= (2k)? (2k + x(n) + y(n) for k= max(]x(7)|,|y(2) |)where the + sign is(-L)tetadyie)
This can be expresseddirectly in J as follows:

 

>. /G:{
sign =: 4: a </

Now wecan usecatalog (like McDonnell’s evGKPb, in Appendix) to generate the
(x,y) coordinates in row-majororder:

x_y =: DC: {: >@,@{@(; -}@axis
axis =: 1. - <.@-;

And then construct a WN volute:
GKPb =: ,~ $ n@x_y

This runs in about 50% time and 107% space and is 89% the length of evGKPb
(which does not handle even N inputcorrectly). It can be improved further by
using two planesof coordinates to produce a NW volute as follows:

GKPB =: n @ X_Y
XY =: (X ,: Y)@axis

x # Hy:
Y # #"L ,.03-

This is more efficient than my GKPb above (64% time and 89% space) and shorter
(96%). And it is clearly superior to my GKPA (13% time, 78% space, 87% length).
Nevertheless, it is expensive to compute the coordinates. So,let’s look beyond
this algebraic approach.

Rings Approach
Better yet, we can make a WN volute without computing coordinates, by using
matrices of‘rings’ as follows:
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HAP =: Rings @ axis

  
 

axis =: i. - <.@-:
Rings =: Squares + Signs * Doubles + Differences

Squares =: *:@Doubles
Signs = i oa Less

Less </ }.@(+ One)
One =: 2: | >:@#

Doubles =: +: @Max
Max =: >./~@: |}

Differences =: -/~

This program is muchfaster (9% time), smaller (47% space) and shorter (95%)
than my GKPB above.

Winding Approach
Keith Smillie [4] presented a recursive program which turns 90° and winds new
legs ontothe side of a matrix (see evXS in Appendix). Myversionof this for a NE
(odd N) or SW (even N) voluteis:

KWS =: Turn @ (Right ,.~ Top , KS) @ <: * Empty @. (=0:)
Turn =: [."41 @ }.
Right + wr + 1. @>:
Top =: + i,Empty =: 0 0&%

 

This program is far moreefficient (14% time and 1% space) and shorter (75%
length) than evKs. Nevertheless, recursion becomes impractical as N becomes
large, so let's consideriteration.
Eugene McDonnell [1] recoded his old APL volute programiteratively in J (see
evEEM in Appendix). The following alternative program builds a WS (odd) or EN
(even) volute faster (42%) using less space (57%) but is much longer (146%) than
evEEM:

EEM =: Build a: (]‘Empty)Empty =: 0 0&%
Build =: Turn @ Bottom @ LeftTurn =: 1."1 @ 4.

Bottom > (+ *: + 1.@>: 08
Left =: ,.7 (*: + i,j)@#

  

 

Here is another program which builds the same volute — but withoutrotations
— by inserting a gerund ofverbs in decreasing-sized pairs of boxed legs:
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BOX =: > TOP*RIGHT*BOTTOM’LEFT / @ LEGSTOP =: ,& >
RIGHT =: ,,~&>
BOTTOM =: ,~&,>
LEFT =: ,.&.>

 

LEGS =: (CORNERS (+ i,}& > }:)@REPS
CORNERS =: 2: */\ |
REPS =: ,@SIGN@(,.~ >:)@i.@-

SIGN =: * # $ 41 4"_
It is faster (76%) than my EEM abovebut, alas, very space-consuming (221%) andmuch longer (156%).

Sum-Scan Approach
As reported by McDonnell[1], Roger Hui created a WSvolute by sum-scanninga matrix assembled from copies of increments (see evHUI in Appendix). Myrecodingis:

HUI =: C: +/\ head , (drop~ (top, bot)@half)head =: i. =~ »:@(- even) ~ odd  

  

26]
t den (,-)@even

f (ez ye Ee@r4 4. J) WNL Ctr ye dr + Ler ® fod Qe Lt:
fe ne <2@t: 4. f2) #1 C42 5. Lr + Br J) os o4:3 >r@i,de.@-:

This is slightly faster (94%) than evHUL, significantly smaller (60%) and shorter(63%).

Permutation Approach
Joey Tuttle apparently considered inverses of grade-up and sum-scan of thedesired result ravelled [1]. His program ev JK? (see Appendix) was thefastest inMcDonnell’s comparisons.
Myrevised program for a NW volute is slightly faster (98%), uses slightly lessspace (98%), butis one token longer (103%) than ev JKT:

 

SKT =: ,~ $ /:@(+/\)@IncrementsIncrements 16}. @ (# Cycles) @ RepeatsRepeats »7 2: # i,
Cycles =: # $ (,-)@(,1:)@{:
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As an alternative, Roy Sykes [2] employed APL indexed reassignment and other
programmingtricks to improve efficiency. Although Sykes reported that his
program performed over 6 times faster than evJKT in APL+DOS, his EVOLUTE
translated into J (see Appendix)is 2 times slower (201%) and larger (229%) than
evsKT. This seems to reveal differences between systems and optimization of
primitives.
My recoding improves on EVOLUTE’s speed (90%), space (82%), and length (83%)
for a WS volute:

 

RAS =: ,~ $ Indices@j‘Items }~
Items =: i,@«*:@]
Indices =: {: +/\ 4: }. Center , Repeats # Cycls

Center =: <: * >.@-:
Repeats =: ,~ 2: # i.
Cycls =: >:G@+; $10 _1 ON_ + 0 1 0 L&s

Squiral Approach
The following program produces a NW volute by amending positions of an
initial zero matrix one at a time, muchlike drawing a “squiral” using Logo
(see [5]):

 

v=.
P=
le
N=,
while. N < *:y.

do. P= P+i
Vos. N (<P)} V
lf. N= (>. * <2) @:N
do. I =. {21

if. 0 = {:I do I =. -I end.
end.
Nos. >:N

end. V
)

This program is awfully slow (72514%) but uses less space (88%) than
McDonnell’s ev JKT.

Generalizations
All programs presented here are already generalized for a positive integer N
input — notably including both even and odd cases — in order to produce a
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square evolute of consecutive integers beginning with 0 in the centre (where the‘centre’ of an even voluteis one ofthe four central spots). Also note thatall of theprograms handle the degenerate case of input N=0 (whereas evHUI and evJKTdonot).
Any two-dimensional integer evolute or its corresponding involute can beconverted into each other by subtracting it from the sum of its largest and
smallest items, using Inv =: -~ (>./ + <./)@,.
Generalizing volute items to any arithmetic progression is achieved simply bymultiplying an integer volute (V) by a scaling factor (S) and adding a constant(A): A + S * V. Generalizing to a geometric progression (or other functions)would besimilar.
Each program here can be generalized to rectangular volutes with shape N+0 1or N+1 0. For instance, the following program (modified slightly from my JKT)inputs the shape:

EVR =: $ /:@(+/\)@Ines
Incs =: _16}].98(# Cycles)@Reps

Reps =: >:@(+/) {. 2: # i.@>:@¢:
Cycles =: #4 $ (,-)@(,4:)@¢:

For example, EVR § § produces a square NW volute (same as JKT 5), and EVR8 5 produces a rectangular NW volute with 6 rows and 5 columns. Note that a5by 6 NW evolute is impossible although EVR § 6 gives a (spurious) result.Benchmarks for this program are slightly slower but slightly slimmerthan for
JKT.

Volutes may be generalized further to any rectangle, as does Smillie’s spprogram (see Appendix). However, wewill constrain volutes here to be squareor rectangular with only one extra row or column,correspondingto the originalsquiral function[3].
A volute can also be generalized for orientation by using a second input todenotethedirectionsofthefirst two legs. Thus (modified from EVR above):

EVO =: ] $ /:@(+/\)@Inc
Ine =: 1&].G(Copy Rep)Rep =: >:@(+/) {. 2: # 1.0>:@(<./)}Copy =: ] # CycCyc =: #8] $ (,- -)@E
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Weassign pronouns forthe eight different orientations:

NW. _
ne
sw
se
wn
Ws
en
es go

ac
KH

HK
EE

 

1
BR

ER
RO

DO
OS

D

1

eV
2e

oO
PK

RE
ER

t
PR
eE
Ra
Aa
Da
o

Then nv EVO 5 5 produces a square NW volute. ne EVO 6 5 is a rectangular
NE6 by 5 volute, and wn EVO 5 6 isa WN

5

by6,etc.
Of course, this generalization is not necessary since auxiliary programs could be
defined to orient a volute result. Assuming a two-dimensional volute input in
NorthWestorientation, the following programs yield all orientations:

NW

 

For example, WN EVR 6 5 is a5 by 6 WN evolute. Benchmarks comparing (worst
case) ES EVR SS 55 versus es EVO 55 55 indicate that using auxiliary
programs is much more favorable (23% time and 59% space).
Weleave for the interested reader to write a program to orient any given volute
into a given orientation, asines Orient EVR 5 5S.
Lastly, volutes can be generalized to higher dimensions. Hereis a generalized
program to produce a (D>1)-dimensional rectangular evolute which fills in a
blank array by a “right hand rule” — for 3-D that is Up (1), North (1), West (1),
Down(2), South (2), East (2), then Up(3), ete.:
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EVD =: Indexes onto Blank
Blank =: $ _:
onto i.e#eC * (;/@f) * 1] }
Indexes =: Mid +"41 0: , +/\@I

Mid <1O-5
= » R#C

: max {. # # 1.@>:@(<./}
max =: >:@{+/)

C =: max $ (, -)@ide#
id=: = @ i.

 

  

    

 

For example:
EVD a 3

248

wo o7
45 6

BLL
78a 9

Note thatthis is not array-filling for D>2. Also note that rectangular evolutes arecorrect only whenthey are possible to construct, e.g., EVD 4 3 and EVD 4 3 3,butnot EVD 3 4norEVD 3 4 3andEVD 3 3 4.
Finally, all these generalizations can be combinedin the following program toproduce any dimensional rectangular evolute in any orientation:

EV =: indexes onto blank
blank =: J $ L:
onto =: i.@#@[ * (;/@£) * 3 }
indexes =: mid +"41 0: , +/\@increments

mid =: <,@-:@(- 4: = +/)~
increments =: _41: }. reps@] # cycles

reps =: max {. # # 1,.@>:8(<./)
cycles =: max@] $ (,~ -)@eL

max =: >:6(+/)
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For example, nv EV 3 3andunw EV 3 3 3(forunw =. -1 00,0 10 ,:
0 0 _1) produce the examples above.
This program is, unfortunately, rather inefficient (1755% time and 897% space
and 202% length) compared to my JKT. Afterall, that’s going around and around
in any whole volute!

Comparisons
The following tables compare speed, space, and length of my (fixed) programs
for several Fibonacci values of input N. Benchmarks were obtained on a Pentium
PC running J3.05¢ under Windows.

Speed

N 5 a4 55 144 377
Program \

GKPA 4.20 941.74 404,55 102,12 279.14
GKPB 2.13 141.97 13.46 412,79 16.50
HAP 1,25 1,23 1.24 4.15 1.446
KWS 4.22 10.41 9.74 16.85 Limit Error
EEM 2.20 6.21 7.75 17,97 284.32
BOX 2.30 4.64 5.92 16.85 659.87
HUI 2,33 1,88 1.29 1 1
JKT 1 1 a 1.04 a.48
RAS 1.80 1.48 1,82 1,63 1.99
SQU 29,94 430,69 705.10 2224.54 549602.52
EV 3.42 15.08 16.95 40.39 1110.90

Thefastest program for each N is denoted with 1, and the others show factors
slower.

Space

N 5 34 55 isa 377
Program \
GKPA 1.55 6.09 6.51 6,62 6.66
GKPB 1.44 4.20 5.10 4,95 47d
HAP 1.05 2.24 2.38 2044 2.41
KWS 1 1.63 1.71 1.68 Limit Error
EEM 1.02 2.05 3,78 4.65 4,33
BOX i.31 6.68 13.96 30,55 65,05
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HUI 1.37 1 i 1 1
JKT 1.16 1.25 1.32 4.33 1.33
RAS 1,20 1.94 1.99 2.00 2.00
sau 2.71 1.22 1.18 1,09 1.08
EV 3,30 9.67 11.82 11.07 10.36

The program requiring the least space is denoted with 1, and the others showfactors larger.
Length

Tokens Ratio
Program \

GKPA 1.66
GKPB 1.45
HAP 1.37
KWs 1
EEM 1,08
BOX 1.68
HUT 2.58
JKT 1.08
RAS 4,32
SQU 1.97
EV 2.18

The shortest program is denoted with 1, and the others show factors longer. Thelength of a programis its numberof tokens (without unnecessary parentheses).

Discussion
Based onthe tables above, the fastest program is HUI after accelerating past JKT
at about N=144, The most economical in space is HUI, except KWS, EEM andHAP for small N and SQU which appears increasingly competitive for large N.The shortest program here is KWS. But note that McDonnell’s program evEEM(in Appendix) reigns as mostconcise (even containing two unnecessary tokens),
To judge which is the best program overall, we can combine the tables —weighted equally — by averaging across the Ns for speed and space. And, now
.. the winner is JKT! Second place goes to HAP, just ahead of RAS and HUI. Anhonorable mention goes to program EVforits generality. And an award mightbe given for elegance. This is left for the reader to judge. Which program do youlike best?
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Appendix:
Previous Volute Algorithms.
From McDonnell[1]:

GKPae =. O:=28] NB. (GKPae y}=41 if y is even
GKPao =, 1:=26] NB, (GKPao y)=1 if y is odd
GKPaq =. <. G+: @%: NB, floor double sqrt
GkPam =. <.@%: NB. m is floor sqrt
GkPal =. >.@-:@GKPam NB. celiing half m
GKPar =. _i:aGKPam NB. parity (1 or _1)
GKPat 5. (*>: )@GKPam NB, ma(i+m)
GPax =. GKParx((]-GKPat ) *GKPae@GkPaq)+GKPal
GkPay = GKPar+((J-GKPat }»GkPao@GKPaq)-GkPal
evGKPa =. ,~ $ /:@(GKPax ,. GKPay)€i.@s:  
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GKPbO =, +; @{>,/"41)@:|

 

GKPb1 r@,@(@(;~-)@(>,@-1@- + i.)
GKPbZ ais a <f"1
GKPba :@L + GKPD2@) * £ + +/"1@)
GKPbS (GKPbO GKPb3 ])@GKPb1
evGkPb

 

27SGRPDY

c ,"2 t.@}:@]
C(C(H#EC{.7) OT CL) Wd #@L}.1)@. (0: <#8])

evKS=. (1.8(0:,0:)) Wd 1.@*:@]
Spe. (i, @ ((-/ @ 1) , 0:)) Wd La (*/)e@?

 

evEEMO=.[:@{. , */@$ + 1,e#
evEEMi=.[:1.0 O"_{] NB. constant empty table
eVvEEMs=. eVEEMOa;: (+: ‘evEEM1)

   

   
26}
2a}(-even) - odd + i.

ee Joye oat
UAC Layette fe JO"1 C98(16+)0( Ban) )@: >: 21, 8-1 @(~~>: Beven)

@even}."1( (fo .0<2 Gtr. f. #4 C3M(544) A(dG*) Gs >: O1. 6-2 @(-odd)
=: [: +/\ lined , top , bot NB. @: in top and bot for J3.05

evdKT =. ,~ $ /: @ (+/\) @ evJdKT2
evdKTi=, <:@+: $ 1: ,], 15, -
evdKTO=. }:@(2; # >:@i.)
evdKT2=, 18|.@(evdkKTO # evJKT1)

From Sykes[2], translated into J:
EVOLUTE =: 3: 0=. ieAseyery.

(2ly.) + */0 2H y.
Z (+/N\ACB, (222 Ley. Ctsy.) $20 10.4 010 1 yo) 32

2Hy. )$Z

 

Zz
B
Z
i
)

Howard A.Peelle
University of MassachusettsAmherst, MA 01003, USA
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(GENERAL ARTICLES
This section of Vector is intended for general readers who have a working
knowledge of APL or J. Authors are encouraged to submit articles which
illustrate effective APL applications.
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APL and J: Working Together,
Yet Separately

by Donald B. Pittenger (dbpitt@msn.com)

Otherarticles have described how APL can access J to have certain specialised
tasks performed—for instance, doing extended-precision calculating [1]. Here, |
present an example of how APL and J can be used in different aspects or phases of
the same project.
The general idea is to exploit some strengths of each language while minimising
exposure to weaknesses. This is a cautious strategy for the APLer who wishes to
enter (tentatively) the world of J without leaving the safety of having APL remain
the basis for mission-critical or enterprise-critical tasks.

Background
It is assumed the reader is acquainted with APL and its operation under
Windows in the guise of either Dyalog APL/W or APL2000’s APL+WIN. A
cursory knowledge of J is also assumed, though ignorance of J should not be a
great impediment for understanding what follows: examples of J code are not
presented.
Let mestart by sketching how 1 have dealt with APL in the broad sense overthe
past 15 years. Some (most?) of you might find my approach strange, but I hope
you will see how my use ofJ fits into the scheme.
Mybehaviour pattern—especially in the last 10 years —is to flit from APL vendor
to APL vendor. I started with STSC’s APL*Phis for the IBM PC (version 2.6 at
first, then a long while with 3.0). Eventually, 1 switched to APL*Plus IL
Favourable reviews in Vector, plus a good price, led me to get APL2/PC, though
it turned outto be fragile. Three years ago, I felt ] needed to run systems under
Windows,so I got APL*PlusIII (and Iverson Software’s Windowsversion of APL,
but it was too slow for serious data production). 1 bought Dyalog APL/W
(version 8 for Windows95) about a year ago, and keep upto date in APL+WIN as
well. I have been usingJ for abouttwo years.
All this thrashing around is meaningful to this report because it seems like almost
every time I get anew APL, I rewrite my main demographic forecasting system.(I
do demographic, household, and income forecasts, largely for automobile
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industry clients.) I find it cleaner to go to a different APL when it is time for a
major re-write. Perhaps this lessens the chance of using old, patched-up code,
even though key algorithms are ported from system to system.
1 should explain that I have never used APL workspaces for anything but
throwawaysystems. J have each APL function residing in a separate file, and my
systems call in slugs of code according to directory paths fed to file-reading
routines, No doubt this imposes some inconveniences, but I think it makes for
safer, cleaner systems. Porting programs from one vendor’s APL to another's is a
matter of using an AV index conversion routine. Obviously, this is only for data-
processing code. User interfaces have to be written from scratch in the new
system.
As this is written, I have nearly completed a new system in APL/W-—the
previous system was in APL+WIN.The new system is largely batch-oriented in
that it will project data for a large number of countries in one swoop, whereas the
old system had each nation as a separate operator task. This change meant a
switch to using large, ASCII tables (in *.txt format) containing key parameters
or control data such as annual births by nation. And it so happens find J handier
than APL whendealing with * .txt files.
Thanks to the newly perceived need to deal with ASCII files and the availability
of an APL-like language that easily works with such data, I find myself using
both APLandJ for the same general project.

Where APL is Used
I suggested above that caution can be a watchword to many APLers. As Adrian
Smith forcefully stated in his APL 91 presentation [2], it is prudent not to be
locked into one APL. You should assume that you will switch interpreters or
vendors in the future, and plan your software systems and coding practices

* accordingly. His Causeway graphical interface software, for instance, grew from a
desire to avoid beingtied to one vendorfor interface reasons.
T agree with his philosophy, but must admit I lack the discipline to carry it out
rigorously. When I wrote my core systems in API.2/PC, I took to using the
‘Squad’ index in order to avoid writing a lot of executable strings containing‘;;;’
blocs sizedto fit arrays of variable rank. The Squad wasfine, aside from the fact
that Squad-expressions tended to be rather long and perhapsa little hard to read.
Most other APLs lack the Squad, so when 1 moved from APL2, 1 wound up
writing a Squad cover function, and of course it was peppered with ‘;;;s.
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Safety in numbers
To return to the point, a really prudent APLer will not (yet) abandon APLforJ. I
knowof five APLs for personal computers, while there is only one J vendor. The
‘safety in numbers’ concept, then, is one reason for sticking with APL forcritical
systems. Yes, J can do some tricks APL cannot, but this does not outweigh the risk
of betting everything on one vendor. Nor does any present J speed advantage:if
the speed difference were an order of magnitude—or even half that—then a
switch might be worth it for speed-critical tasks.

Fully-featured interface
Another APL advantage, at least for now, has to do with the Windowsinterface.
Both APL/W and APL+WIN have more fully-featured interfaces than J. For
example, J does not offer MDI (scaleable, overlapping forms such as you find in
Microsoft Word or Microsoft Excel). Nor, as this is written, does J have its own
grid-object or spreadsheet-interface object. Yes, J can be a DLL server for C++ or
Visual Basic (as can some APLs). But dual-language programming involves a
learning curve and potential complexities that can be avoided for in-house
systems such as those I normally write. To put it differently, it is fast and
convenient to write the entire system, including the Windowspart, in an APL
environment, especially if the interface really needs featuresJ's Windows Driver
lacks,

WhereJ is used
Well, if APL is so wonderful, why use J at all? Recall that I mentioned J was
handy for dealing with *.txt files. It also has other features that make it useful
as an adjunct to APL. Of course, APL can do mostthings J can do, including the
work described below. But using J can be considered yet another prudence ploy.
Should J really ‘take off’ or should APL ‘hit the wall’, the prudent system builder
will have experience writing in J as well as a set of useful J programs!
I like examples that are concrete rather than theoretical, so let me describe how I
use J in conjunction with my core APL-based systems.

Defining a uniform baseline
Myoriginal international demographic systems dealt with less than two dozen
nations, most of them of the advanced industrial sort with lots of detailed data.
Today, I need to project each country in the world with population of a million or
more, and might have to include even smaller nations in the future. From the
start, I had to deal with the problem of data variation from country to country,
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but the moveto ever-smaller nations (often with sketchier and sketchier data) has
forced me to keep revising the software system. The problem is this: I want to
offer uniform and fairly detailed data to clients, but the source data are anything
but uniform, and often are not very detailed. I have a further need to keep
estimated(historical, non-forecast period) data close to actual values— plugging
in actual data directly, if possible. And I haveto estimateorfill in details that are
absent. What this boils down to is that I must ‘calibrate’ data from many nations
so that a single, baseline set emerges. The baseline set is uniform, and that is what
the forecast softwareis designed to use.
I presently use J in the calibration phase. APL programs dothe actual calibration
computing. But much of the computing is based on input from a number of
tables, anditis J, along with Microsoft Excel, that deals with these tables.

Dealing withtext files from Excel
Thetables are created and, for the most part, maintained using Excel; J performs
critical ancillary tasks that will be described. Excel is for data entry. The
spreadsheet tables are saved as tab-delimited text files (Excel’s *.txt format
noted above). Mosttables contain a single time-series such as total births per year.
Thus, the table will consist of perhaps 230 rows (one per country) and as many
columns as there are years in the time-series. Table topics include total
population, total births, total deaths, household totals from censuses, Gross
Domestic Product (GDP), ConsumerPrice Indexes (CPI), and monetary exchange
ratios.
In somecases, ] have more than onetable for the same subject: I have a table of
1 July population totals from the United Nations, and another table with official
population estimates or population register tallies and the associated dates. I
standardise my populations as of 1 January. Official populations are assumed to
take precedence over the more comprehensive UN data (even though many UN
data are from official sources). So, I need to blend the tables so that I wind up with
population totals for 1 January. J routines are used to dothis blending, and the
resulting table—a key control for both calibration and the projection run—is
savedtofile.
There are several operational benefits from this practice. For one thing, data from
separate sources can remain separate: this makes it easier to update material or to
checkfor data entry errors. Secondly, the blending program takescare ofall the
reference-date checking and neededinterpolation, leaving the source tables with
pure contentfor the tasks just mentioned.Thirdly, once a change is posted to one
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of the source tables, it takes only a couple of minutes to fire up J and create an
updated blendedtable.

Where J feels more at home
What follows is purely subjective on my part, though it might be based on
technical realities. To me, J seems to feel crisper, more at ease dealing with *.txt
data than APL. ASCTI files are read into J using fread, and the contentis boxed
Excel] cell by Excel cell using clipunfmt. These are standard J utility programs.
Once boxed, the data are generally simple to deal with in further processing. In
the case cited in the previous paragraph, the blended table is boxed and then the
utility clipfmt transforms it into a tab-delimited string with end-of-line
characters (in other words, *.txt format!) before it gets written to file using
fwrite.
One reason why APL might seem a shade clunkier is that 1 wrote my own
format/unformatroutines because, through ignorance or oversight, I do not know
of professionally-written routines that do the deeds well. Still, once the data are
boxed, to meJ still feels ‘more at home’ than does APL with nests when it chews
on table data.
MyJ forecast system-related scripts are nested undera top-level directory Jabelled
DataManagement. This is coequal with the top directory for the APL forecast
system itself. Besides table-blending, J is used to splice and unsplice historical and
projected control numbers, to rummagedatabase directories to inventory files by
nation and data subject, and to inspect certain kinds of data in the database
directory.
This last task involves more elaborate Windows work than simply selecting from
lists: graphs are shown. One inspection routine lets me select a nation, then a data
subject, andfinallya file containing that data for a single observation. An example
would be the population of France by sex and age group from the 1982 census.
Once thefile has been read, | can query the data source, any commentsI might
have entered (such asif there were people of unreported age), the age groups
represented in the data, and a couple other itemsof potential interest. In the case
of population by age-sex, I can have J draw a population pyramid—a standard
demographic graph which is simply back-to-back bar graphs with the age
dimension runningvertically.
Finally, I have J do certain off-line tasks such as prepare estimates of age-sex-
specific household headship rates using a very simple Fuzzy procedure.
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Comments
From the above, the division of labour J have imposed on APL and } should be
fairly clear. J works with Excel-generated files and Windows directories (or
‘folders’ in current parlance). So far as APL-createdfiles are concerned,J is used
only for inspection of content.
APLcreates, modifies, and adds data to certain classes of files that contain only
ASCII characters, but are crafted so that the file content is expressed in strand
notation for easy conversion to a nested array. (J can read thesefiles and, with a
little effort, box the content.) APL also reads *.txt files and converts the content
into nested arrays. These files are data controls of the type described above as
well as ‘forecast script’ files. Let me emphasise that APL’s role is simply to read
and convert these files to nested arrays—it is not used to modify them, even
though it is capable of doing so.
If, in the future, I switch APLs again, the J-based software will be completely
unaffected, so long as system revision does not change the contentof control data
files, scripts, and so forth. Actually, a system rewrite usually means that some of
these will be changed, somewill be abandoned, and newfiles will be added.Still,
the net gain ought to be that Jess new APL code would be needed than if the
entire system, including Windowsfeatures, were changed from APL/W back to
APL+WIN.
J is also being used in my sub-national forecasting system, currently in prototypeform. 1 am using J here so that I will have code that parallels my main system
codejust in case ] am compelled to abandon APL; the sub-national system can be
revised into a nation-level system fairly easily. However, given J’s still-limited
Windows programming capabilities, I am finding myself in a situation
complementary to that described above.I really do need MDI and grid objects for
certain data-support programs involving county or provincial numbers, so I willneed APL to supportJ rather than having J support APL! Hither that or turn to
dual-language programming.
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Conclusion
Like may APLers, ] wasinitially hostile to J. Truth be told, J am still not very fond
if it, though I respect it more than I did.It is ugly to look at, and might well be too
large. Documentation and learning tools are improving, but still sub-par, on
average.
On the other hand, J seems to be a good data processing language.It is handier
than APLin that I can call a J script from Windows Explorer using Notepad and
make changes without having to go through the bother of firing up J: to fix APL
code, you must be in APL. And, as described above, it is especially handy for
working with spreadsheet-based tables and other ASCII text data.
If, having read my example, you can see where something like this might work
for you, I heartily encourage you to try it. You don’t have to stray too far from
APL to do so; for instance, I don’t get into particularly J-ish business such as
writing tacit functions. But be warned that J is not simply APL without the
symbols. In spite of claims thatit is just a dialect of APL, ] find it bears about the
samerelationship to APL as German does to Swedish.
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Internet Programming with the
Internet Server Auxiliary Processor

by Andrei Kondrashev (71303.3224@compuserve.com)

Processes and Threads
Multitasking is the ability of an operating system to run multiple programs
concurrently. Under the Windows NT operating system, concurrently running
programs are called processes. Each process hasa private virtual address space,its
own copy of the executable code, GDI objects, etc. Very few Windowsresources
can be shared between different processes. Processes have limited possibilities to
communicate with each other. All interprocess communication methods are
strictly controlled by the operating system. Multithreading is the ability of a
process to multitask within itself. Each process starts with a ‘single thread.
Additional threads can be created later on. All threads of a process run in the
same virtual address space and share all resources of the process. A thread can
execute any part of a process’ code, including a part executed by anotherthread.
This allows many independent and concurrently running threads that are using
the same code, to perform similar operations on different data. All threads can
access global variables of the process, but they use their own stacks that make the
thread’s local variables unique. Windows NT implements multitasking at the
thread level.

HITP
HTTP (stands for HyperText Transfer Protocol) is an application-level networking
protocol. HTTP can be implemented on top of any reliable transport protocol
(usually TCP). Well-known port number for HTTP is 80. HTTP is a multi-purpose
data transfer protocol. It can be used to transfer any type of data. HTTP is a
“sessionless” protocol. When a client needs to get data from theserver, it connects
to the server's port 80 and sends an HTTP request. The server replies with the
HTTPresponseand closes the connection. Thus, the term “sessionless” means that
the session consists of only a single act of message exchange. A good exampleof a
“session-oriented” application protocol is FTP. HTTPis very easy to implement,
butrelatively tricky to use in interactive network applications. Despite the fact
that modern Web browsers and servers are able to re-use the TCP connection to
increase performance, that does not change anything for the application
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programmer. From his point of view, each HTTP requestinitiates an absolutely
new session with the server. No previous exchange history is directly available.
An HTTP request consists of three parts: the HTTP request line, HTTP request
headers, and the HTTPrequest body.The structure of the requestlineis:
<METHOD><SP><URL> [<?><PARAMETERS>] <HTTP/1.0><CRLF>

Where:
Characters “<” and “>”are used to separate different elements of the line;
<METHOD> can be “GET”, “HEAD”, or “POST”;
<SP> means the blank space ASCII character;
<URL> is a universal resource locator;
<PARAMETERS>is an optional list of parameters;
<CRLF> means two ASCII characters: carriage return andlinefeed.

The universal resource locator (URL) is a character string that identifies the resource
(data file, or something that will producethedata file) on the Internet. Generally,
it consists of the address of the Internet server and the path information. Both IP
and DNS addresses can be used to address the server. The path information
indicates the location of the resource on the server. The server will map this
virtual path using its own internal rules to find the physical location of the
resource requested.
Parameters (or query string) may specify additional information for the server's
data-producing process. Parameters are separated from the URL by the “?”
character. For example: :

www. lingo.com/isap/isap.dll?ws=counter

The method defines how the additional request information is being transferred to
the server. If the method is “GET” or “HEAD”, the request does not contain the
request body. If the method is “POST”, the request body contains additional
informationto be used by the server’s data-producing process.
The request headers follow immediately after the request line. Header fields (each
must be terminated with CRLF) carry additional information about the request
and theclientitself. If the request body is present, there will be at least the
Content-Type and the Content-Length headers. An empty line (contains
CRLFonly) indicates the end of request headers.
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The request body can be anything. The type of the information is defined by the
Content-Type header.If it is missing, plain ASCII text is assumed. This is an
example of an HTTP request (note the empty line between the request’s headers
and body:

POST www. lingo.com/isap/isap.dll?mydoc.htm HTTP/1.0
Accept: image/gif, image/jpeg, */*
Content-Type: application/x-www-form-urlencoded
Content-Length: 7
- empty line here ~-
ws=demo

The structure of the HTTP response is similar to the structure of the HTTP
request. Only the requestline is replaced with the response status line. This is an
example of the HTTP response:

HTTP/1.0 201 OK
Content-Type: text/html
Content-Length: 44
- empty line here -
<HTML><BODY>This is a response</BODY></HTML>

The response body can be any binary output: plain text, HTML, GIF or JPEG
images, movie clips, etc. It also can contain client-side-specific data, such as a
Microsoft Excel spreadsheet, for example. There are two distinct ways the HTTP
server can prepare the response:

* server returnsa static document defined by the URL;

* server runs a data-producing program defined by the URL, and that program
prepares the documentthat is returned by the server.

The client doesn’t distinguish between these cases, and doesn’t care how the
HTTP response was produced.

HTTPServers and APL
A program that understands HTTP requests, and is able to send back to the client
HTTP responses, is called an HTTP (or Web) server. As we saw above, HTTPis a
very simple protocol. All Web “magic” happens on the client side. A Web
browser is a rather complex program that parses HTML,creates forms, decides
what method and URL touse, optimizes communications with the server, etc. The
server, in its turn, is relatively simple. One of the most important features that
any HTTP server should support, is the ability to run external data-producing
programs that generate HTTP responses dynamically. This feature drives all
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commercial use of the Internet. A data-producing program can be run as a
separate process on the server’s computer or as a separate thread of the server's
process.

The simplicity of an HTTP server is very tempting. As soon as the socket
programming becameavailable under all major APL (and J) implementations, it
was possible to develop HTTPservers purely in APL. If the socket interface has a
callback feature, a pretty decent simple HTTPserver can be implemented in about
30 lines of APL code. This server, of course, will be able to use APL programs to
generate dynamic HTTPresponses, Let’s discuss what’s wrong with this idea.
Poor performance. Up to 99% of the work that any Web serverhas to perform is
simple file transfer. It means that the APL program will frequently DNITIE,
ONREAD, and ONUNTIE the files. APL is not very suitable for these operations.
There will be multiple moves of data between various buffers before the data will
be, finally, dumped to the TCP output buffer. Note that Windows NT is able to
send files over the TCP connection very efficiently, in the background, taking
almost no CPU time. Internet servers use this facility, so the performance of an
APL-basedserver that has to send many static documents will be much worse in
comparison with, let’s say, Microsoft Internet Information Server, that has been
specifically designed to perform such operations very efficiently. Next, as of this
writing, an APL-based server cannot take direct advantage of the fact that it is
running under a multitasking operating system. Only non-preemptive
multitasking can be implemented underall currently available APL systems, until
real multithreading is available. As a result, the simple file transfer operations
that TIS doesin parallel on all active connections, would be executed sequentially
by an APL server. Of course, the performance is something application-
dependent. You may decide that the performance of an APL server is acceptable
for you. My pointhereis that standard tools will perform better anyway.
All industry-standard Internet servers must support various security and
encrypting features. In order to implement the necessary level of security, the
server must be deeply integrated with the operating system. APL programs run
under control of an APLinterpreterthat isolates them from the operating system.
Of course, anything is achievable, but is the result worth the effort spent?
Probably not, especially because full-scale security and encrypting cannot be
implemented purely in the APL environment anyway.
The maintenance issue is rather important. Usually, in large organizations a
special departmentperforms everyday routine maintenance ofall servers such as
data backup, setting the permissions on the server's resources, and so on. In most
cases those people are not programmersatall. They are “certified” users (network
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administrators, etc.), who completed special training and who know exactly how
to do certain things. Infrastructure departments don’t like to use non-standard
critical software developeby a third-party vendor, because it might be difficult
to find and/orto train the supporting personnel. This is why, for example,it is so
easy to invent yet another programming language, butit is so difficult to make
someoneelse useit. It's the same story with Internet servers: clients prefer to use
system software developed by Microsoft, IBM, or Netscape, but not by
MyCompany, Inc. :
An APL HTTP server won't be able to run anything except APL. This is not
good. There are many other Internet programming tools around. There will be
more, for sure. Not all tools are equally suitable for all purposes. The freedom to
choose the right tool and to use more than one of them simultaneously on the
very same Internet server is important for many companies that use the Internet
commercially,

Résumé
APL Webservers are possible, but their usageis limited to Intranets (because of
lack of sufficient security). They can be acceptable for really heavy applications
that are used by a very limited numberof concurrent users, in cases when a data-
producing program is so complex that other issues become less important in
comparison with the advantages of direct use of APL. There are various tricks
that allow deploying APLservers indirectly and undercontrol of “standard” Web
servers. As an example, you may look at http://www. 1travel.com, Thehotel
booking part of this Web site is supported by a hidden APL server (implemented
byLingo Allegro USA, Inc. and Shepp & Associates LLC).
Theaccess to this server is fully controlled by another Internet application written
ina language other than APL.
However, APL is a very suitable language for Web-based applications. Much
better, from my point of view, than anything else available on the market now,
including Perl. The only (and usual for APL) problem is how to use it together
with other existing software systems and only in the area where APLis unbeaten:
the data processing. Let’s look at whatis currently available.

CGI vs. TIISAPI
One of the most popular and simple methods of creating dynamic HTTP
responses is called Common Gateway Interface (CGI). The idea of CGI is very
simple. When the server determines that the URL defines a data-producing
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program, it creates a new process using the code defined by the URL. The server
sets the process’s environment variables in order to pass the parameters of the
request: REQUEST_METHOD, CONTENT_TYPE, CONTENTLENGTH, and others. The
server also re-directs the process's standard input and standard output devices to
the TCP socket that supports the HTTP connection. Thus, a CGI program can
simply use the standard input/output functions to read and write to the socket.
The CGIprocess terminates whenthe program hassentall data to the socket. The
main advantage of CGIis that virtually any programming languagecan be used,
including APL. All that you need is the ability to access the environment
variables, and to read and write to the standard output device. Because the
processing of HTTP requests heavily involves string manipulation operations,
special languages have been designed specifically to use with CGI.
What's bad about CGI? First of all, each CGI request must be supported byits
own process. For example, if there are ten CGI requests processed bythe server,
there will be ten concurrently running processes (probably, executing exactly the
same code) on the server computer. Despite the fact that NT tries to re-use code
and resources from the previous instances of the same program, by mapping
portions of physical memory to the virtual memory of different processes,it is not
always possible to avoid the replication of the same code. When APL runs, the
workspace will be duplicated for sure. You can use the Task Manager to analyse
how much it costs you to run more than oneinstance of your application.
Secondly,it takes some timeto start a CGI process. For such a “heavy” system as
APL,this time can be substantial (we will need to load a workspacetoo). Next,
because a CGIprocess terminates whenit’s done with the request, it cannot take
direct advantage of previous runs of the same program. For example, if a CGI
program mustaccess a database server in orderto create the response,it will have
to log on to the server every time, when it starts. For many industry standard
database servers, the logon is a very unpleasant and long procedure (may take
dozens of seconds), which will add an additional overhead to the HTTP server
response time. All these reasons make CGI practically unusable for sophisticated
server-side processing. CGI programs can be used only for very simple operations
and should be codedin compiled languages that produce small executables.
Different vendors of HTTP servers introduced various alternatives to CGI for
developing data-producing programs. The restof this article will discuss so-called
server extensions for the Microsoft Internet Information Server(IIS).
IIS exposes a special application interface (ISAPI) that can be used by developers
to create very effective data-producing programs. Server extensions are Windows
dynamic link libraries (DLL) and they run as threads of the IIS process. When IIS
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receives a request that requires running an extension, it loads the corresponding
DLLand uses the DLL's codeto start yet another thread. The DLL remainsin the
IIS virtual address space even after the request is completed. Because threads can
share the same executable code, IIS needs to have only one copyof the extension
DLL to run any number of concurrent independent threads, which require this
DLLin order to generate HTTP responses. Many different extension DLLs can be
used at the sametime.
Thus, the first obvious advantage of IISAPI versus CGI is that TIS extensions
require zero loading time. Secondly, they do not waste memory,if more than one
concurrently executed request requires running the same data-producing
program. Extensions are more effective than CGI, because they can take
advantageof the fact that they are part of the server. The IIS exports functions
that allow the program to perform data exchange operations moreefficiently,
rather than just reading and writing to the standard input/output device. IIS
extensions can also usethe fact that they are not removed from the memory. They
can be permanently connected to a database server, for example. IISAPI provides
the best possible performance in comparison with all other available server-side
Internet programmingtools.
The only’ disadvantage of IS extensions is that they are relatively difficult to
develop. Only the C language can be used for programming. An extension DLL
must be thread-safe. Jt means that the DLL must work correctly, even if more than
one thread, based on the samecode, is run by the same process. Any additional
DLLs that could be used by an extension, must be thread-safe too. If you are
planning to use ODBC, be prepared that most ODBC drivers are not thread-safe.
So, for us, as APL programmers, it would be very desirable to use APL as an IIS
extension. Lingo Allegro USA, Inc. developed the Internet Server Auxiliary
Processor (ISAP) that can be used with Dyalog APL to develop IIS extensions in
APL.

Internet Server Auxiliary Processor
The idea of ISAP is to provide the interface between Microsoft Internet
Information Server and Dyalog APL. From IIS’s pointof view,it has to be just an
extension DLL. From Dyaloeg APL’s point of view, it should be something that can
accept commandsand data from APL. ISAP needsto inform APL about incoming
HTTPrequests, and to be able to execute IS functions on behalf of APL, such as
getting information about requests, readingclient data, and sending back HTTP
responses. Andit has to be able to handle multiple concurrent requests too.

80  



 

VECTOR Vol.14 No.4
 

Figure 1 showsthearchitecture of the IIS-ISAP-Dyalog APLinterface.
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Figure 1
When ISAP.DLLis loaded by IIS for thefirst time, there is only one main ISAP’s
thread running.This thread handles communications with Dyalog APL using one
shared variable. Immediately after loading, ISAP starts Dyalog APL with an
application workspace. How to start APL and what workspaceto use is specified
in ISAP’sinitialization file. When an HTTP request that refers to ISAP.DLL in its
URLarrivesat the server, the server starts a new thread of ISAP. This new thread
is called a channel. The channel posts a notification message to APL and switches
into a wait state, effectively allowing other threads to run. The notification
message has only one parameter - the channel number. After the notification
messageis received, an APL application can execute commands onthis channel.
Morethan one channel can exist at the same time. The APL application can work
with the channels in any order it wants. It can process more important requests
before less important ones, for example.It can split time-consuming requests into
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steps and process short requests between the steps of long requests. All of this is
decided by the APL programmer.
The SERVER function below is a generic IIS-based application.

SERVER; _ISF
(1) SETGLOBALS
(21 +SHAREVEXIT
[3] '_ISF'OWC'FORM'(*COORD' 'PIXEL')('EVENT'S'SERV_CB'){ 'VISIBLE'O)
(4) SAY‘ NOTIFY'('_ISF'DWG'HANDLE')
[5] ‘'.’OWS'EVENT' 131 'SERV_cB!
C6] Goer.
(?7] EXI?:CLEANUP
(8) END

When Dyalog APLstarts the application workspace, this function is executed as
the result of the execution of the latent expression. First, the application performs
its initialization by running the SETGLOBALS function. This is application-
specific. Next, it executes the SHARE function, which is a part of ISAP. This
function establishes the connection between ISAP and Dyalog APL by sharing a
variable. After that, the application creates an invisible window,called _ISF, that
will receive the notification messages from ISAP (of course, you can use any other
namefor the form object). _ISF’s callback function (SERV_CB) must process at
least one message, message 5, which is ISAP’s notification message. Other events
can be processed too, if the application is going to implement any kind of non-
preemptive multitasking within itself. When the notification window is created,
the program sends the NOTIFY commandto ISAP, which informs it about which
window should receive the notification messages. The callback function should
also handle event 131 - Windows shutdown - in order to perform any necessary
clean-up (such as disconnection from a database ‘server, updating and closing
files, and so on). Finally, the SERVER goes into the message waiting state. When
ODQ exits, which can happen on IIS shutdown, the application performs the
necessary exit procedures by executing the CLEANUP function. The END function
is a standard ISAP procedurethat terminates ISAP.
The SAY functionis a part of ISAP and is used to send commandsto the auxiliary
processor. The general syntax is:
R+SAY COMMAND ARGUMENTS

COMMANDis a simple character vector—the command’s mnemonic. ARGUMENTS
is a general APL array that depends on the command used. The function returns
the result of the command,as its explicit result, or generates error 667 that has to
be trapped by the application. Most of ISAP’s commands should pass the channel
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number as one of their arguments. ISAP will execute such commands in the
context of the appropriate thread of the IIS. Many commands are executed by
ISAP asynchronously. It means that in cases where it is possible ISAP will return
control to APL before IIS completes the execution of the command.This allows
APLand IIS run simultaneously, increasing overall server performance.
All real work on processing HTTP requests takes place in the SERV_CB function.
This function could be very straightforward and simple, if the application only
needs to process a single HTTP request, or it can be rather sophisticated, if you
want to run more than one APL application under US. It can process HTTP
requests in the order it receives them, or it can implement a non-preemptive
multitasking to process many requests simultaneously. These are choices that are
left completely up to the APL programmer. ISAP doesn’t care which approach
you use. Figure 2 showsthe principal diagram of HTTP request processing under
ISAP.
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Theprocessing alwaysstarts with the GETINFO command(unless you don’t care
what request you are processing). This command returns a 19-item nested vector
that carries the complete information about the IIS channel and the HTTP request.
It also contains the posted data from theclient, if the POST method was used in
the HTTP request. All data, returned by this command, are translated to the
Dyalog APL characterset, including any characters that are transmitted as escape
sequences.
The processing of any request must end with the CLOSE command. This
command informs IIS that the processing of the request has been completed. IS
terminates the corresponding ISAP’s thread and closes the TCP connection with
the client.
An APL programmercan use anything available in the APL language and other
ISAP’s commands between GETINFO and CLOSE in order to send an HTTP
response back to the client. Any type of response body can be used: HTML,
image, or a custom binary file. It is also possible to redirect the request to another
URL on the same server, or to a URL on someother server on the Internet. ISAP
supports several commands that produce GIF and x-bitmap images that can be
constructed using the standard graphical functions of Dyalog APL.
You can download the complete ISAP documentation from the Lingo Allegro
USA,Inc. Website at http://www. lingo.com.

Sample Application: Page Reference Counter
Oneof the most popular applications running on Websites is a page reference
counter. This application displays (usually in the form of a nice looking picture)
the number of references to a page (usually, the site’s home page). Of course,if
some Web page is generated dynamically, the page counter can be generated as
text simultaneously with the page content. However, this is not convenientto use.
Many pages are very complex and the most of their content is static. A better
approach would be to take advantage of the fact that some HTML elements
require an additional HTTP requestto be sent by a browser. One such elementis
an embedded image. Images can be inserted in the HTML document using the
<IMG> tag. The SRC parameter of the tag denotes the URL that the browser
should use in the HTTP request in order to obtain the imagefile. Thus, if we use
the URL to a picture-producing program, insteadof a static picture file, it will do
the job. This approach allows the use of the same counter-generating program to
count any page on the Internet by simply inserting the appropriate <IMG> tag in
the document we wantto countreferencesto.  
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The following is the example of an HTML file that can be found at
http://209.19.63.4/docs/count .htm (the IP addressis fictional):
<HTML><HEAD>
<TITLE>Internet Server Auxiliary Processor</TITLE></HEAD>
<BODY BGCOLOR="#FFFFFF" TEXT="#000000">
<CENTER>
<H1l>The Counter Demo</H1>
<P>Number of hits to this page:
<P><IMG SRC="/ISAP/ISAP.DLL™ BORDER=0 ALT="Counter">
</BODY></HTML>

We are assuming that the ISAP.DLLfile can be found in the /ISAP virtual
directory on the server. To make our example as simple as possible, we will createan application thatis able to handle only one HTTPrequest. This is why the SRCparameter of the <IMG> tag refers to ISAP.DLL without any additional
information, such as the application name, which would be needed, if we wanted
to execute more than one APL application using ISAP onthe sameserver.
First of all, we need to decide how wewill keep the information about pages and
their reference counters. In APL the simplest way to do this is to use a two-
column nested matrix. The first column is a nested vector of simple character
vectors that are URLs of pages that we are counting. The second column is asimple numeric vector, each element of which is the current numberof referencesto the corresponding URL from thefirst column. Wecould store this matrix in anAPLfile. The application will read this file at initialization time, and will writethe updated matrix back to the file when it terminates. Thefile will have the same
nameasthe application workspace, and will be stored in the samedirectory. Weneed to create this file manually andto initialize its first component with an
empty matrix.
There are many ways to construct the counter’s image. One possibility is to use
bitmaps that represent elements of the counter. How the counterwill look is a
matter of taste. Let’s use a fixed length counter with, let’s say, seven decimal
places. Wewill fill unused decimal places with a “blank” element. It means thatwe need eleven bitmaps of the same size that represent “blank” andten digits. Ihavecreated such bitmapsthat look like the elements of an LCD display.It is a
good idea to read these bitmaps from the disk during theinitialization to save
time while processing requests. We should delete them, when the applicationends. We will assumethatall bitmaps are stored in the same directory where theapplication workspaceresides, and that the file names are BO. BMP,..., B10. BMP,
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where B10.BMP represents the blank element. It will be possible to change the
appearance of the counter by replacing the bitmaps.
Now weare ready to write the SETGLOBALS and CLEANUP functions for our
server application (see the SERVER function above).

SETGLOBALS; PATH
(1] OWSID OFSTIE TN+1+[/0,OFNUMS
(2]  URE+OFREAD TN,1
(3) COUNT+URL[;2] © URL+URE[;1]
ta] PATH+(-(90WSID)1'\')+0WSID
5] PATH+(cPATH,'\B!), (#7744111), ¢'. BMP!
{el (1B! e144OWO" (ce! BITMAP') ,“e"(ce' FILE!) ,“cPATH
[7] HEIGHT WIDTH+'Bi'QWG'SIZE'

The SETGLOBALSfunction creates eleven bitmap objects with names B1, B2,...,
Bit. It also leaves five global variables in the workspace: URL - the vector of
previously referenced URLs, COUNT - the vector of current numbersof hits for
each URL, TN - the database file tie number, HEIGHT — the height of the counter
image, WIDTH - the width of one element of the counter image.

CLEANUP{1) (PAGE, (1.5 ]COUNT)DPREPLACE TN,1
(2) OFRESIZE IN(3] OFuNTiz tv(uj Dex OWL 9

The CLEANUP function writes the updated contentof the database back to thefile
and destroys all GUI objects. The text of the application’s callback function is
shown below.

MSG+SERV_CB MSG;CHAN;DATA;1;MF;SIZE;PNT;PIC;SIZ;OTRAP
[1] a IS WINDOWS SHUTTING DOWN?
{2] +(4134=529MSG)+SHUT
(a] a IS IIS SHUTTING DOWN?
{uJ +*(32767=CHANCUSMSG) tEXIT
{5] a SET ERROR TRAPPING
(6} OPRAP+667 'C' '+DONE'
(7] a GET URL OF REFERER(8] DATA+cTOUPPER 8>SAY'GETINFO'CHAN{9] a FIND THIS URL IN THE DATABASE[10] +((pURL)2I+URLiDATA)+L1{11] a NEW REFERER. ADD IT TO THE DATABASE
{12] URI+URL,DATA © COUNT<COUNT,0[13] a INCREMENT THE REFERENCE COUNTER
[14] £1:COUNTLI1<CoonT(I1+1[15] a REPRESENT COUNTER AS A SEQUENCE OF BITMAPS
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(16) F+'Bt,"¥10125456789 '17 OFCOUNT(I][17] a CREATE METAFILE
(18] SIZE+HEIGHT,7*WIDTH
[19] ‘'MP'QWC'METAFILE'('COORD' 'PIXEL')(‘SIZE' SIZE){20] a WRITE BITMAPS IN THE METAPILE
(21]  PNT+c"(ce' POINTS!) “0, WIDTH="1427
(22]  PI¢+c" (ce! PICFURE'), “I
{23} SIZ+ec'SIZE' (HEIGHT, WIDTH)C24] (e'MF.")DWC"(ce'IMAGE'),“SIZ,“PNT, “PIC
[25] a SEND IMAGE TO THE CLIENT(26] CHAN SENDIMAGE('MF'DWG'HANDLE')(oSIZE){271 a CLOSE THE CHANNEL(28] DONE:SAY'CLOSE'CHAN 0
[29] +0
[30] a WINDOWS IS SHUTTING DOWN
(21] SHUT:CLEANUP(32] CHAN+OSVR ONE 2 o CHAN+DDL 1 2 © Owg'.’ 131
[33] +0[34] a IIS IS SHUTTING DOWN
{a5} BXIT:0EX'.!

When the client’s browser loads the count .htm file (without the participation of
our program) and finds the <IMG> tag, it will send another request using the URL
that is specified in the SRC parameter of the tag, in order to get the image. The
REFERER parameterof the HTTP request will be the URL of the parent Web page
(the count . htm file). IIS will recognize that the extension program should be run
and will call ISAP. ISAP sends the notification message to APL signaling thatit is
timetostart the processing of the request.
The SERV_CB function that will be called by the interpreter, when the
notification messagearrives, first checks whether WindowsorIIS is going to be
shut down.If so, the application terminates. Otherwise, the fourth element of the
message is ISAP’s channel number. The function sets the trap for error 667 that
can be generated by ISAP commands.If everything is OK with the code, this error
can be generated when, for example, a client presses the browser's Stop button
before our program sends the response. In this case, IIS will close the TCP
connection with the client, and the attempt to send the response will fail. If this
happens, we simply need to close the channel. The program obtains the URL of
the referrer as the 8th element of the result of the GETINFO commandon this
channel(line 8 of the function). This is a simple character vector. It is converted
into upper case and stored in the DATA variable. Lines 9-16 update the database
andretrieve the current value of the counter for the URL. The value of the counter
is represented as a nested vector of seven names of the bitmap objects that we
created before. Lines 17-22 of the function create a metafile and assemble the
counter picture from those bitmaps. The SENDIMAGE function is used to create
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and to send a GIF image back to the client. After that the program closes the
channelandthecallback function exits.
The SENDIMAGE function uses two ISAP commands: IMAGE and WRITE:

CHAN SENDIMAGE ARG
{1] a SENDS GIF IMAGE
(2) SAY'WRITE'CHAN'N'('' IMAGE ARG)

In the abovecontext, the IMAGE command converts the metafile into a GIF image
and returns the complete HTTP response, including all necessary headers, that is
sent back to the client by the WRITE command. Figure 3 shows the browser's
windowafter loading count .htm file a few times.
eeeUta acre cree CeeatsassiP :Qa! 'dee wel Stop. Reftesh,,.Home "Search Favertes.: Pink... Font
[ eben [hs77208.18.63.4/doos/couretim

 

  

 

     

 

 
 

 

 

The Counter Demo
Numberofhits to this page:

 

    
Figure 3

Multitasking
The idea of using APL for server-side Internet programming assumes that we
should be able to run more than one APL application from the same server. The
simplest, but not the best, way of doing this is to run more than one copy of
ISAP.DLL (mustbe placed in different virtual IIS directories) connected to its own
copy of Dyalog APL. The only advantage of this approach is that Windows NT
will run the applications in parallel without any effort spent from our side.  
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Another approach would be to implement the multitasking using only a singlecopy of ISAP and Dyalog APL. This is much better, because it saves a lot ofcomputer resources and in many cases can work even faster than straightforwardreplication.
Figure 4 showsthe idea of an application manager that can run multiple APLapplications using only one copy of Dyalog APL.

/isap/isap.dll?vs=counter

Channel 2 |
 

Application Manager(root namespace)   
 

 

 
      

Library ofapplications CONS 'CLIENT2! [evn -FARSeSAY'GETINXFO! 2
REPORT CLIENT2COUNTER!

GRAPH » VARS T
New instence

fF ofCOUNTER

SAY'CLOSE! 2   DELI CLIENT2!

Figure 4
The application manager consists of the root namespace (the manageritself) andthe library of applications (several namespaces). When an HTTP request invokesthe application manager, it obtains the request’s channel number (in our case 2)and creates an empty namespace, called CLIENT2. So, the channel numberserves as a thread identifier. After that, the manager reads the request parametersand stores them as a thread global variable. The request must include theapplication name. In our example, the value of the request's WS parameteridentifies the namespace to run. The manager copies all objects from thecorresponding library namespace to the CLIENT2 namespace and starts theexecution of the thread by executing the value of some global variable in thenamespace (the namespace’s “latent expression”). When the execution of the“latent expression” is completed, the application manager closes the channel,deletes the namespace,and exits the callback function.
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This idea of running manyapplications using a single copy of Dyalog APLis used
on Lingo Allegro USA, Inc.’s Web site. You can download a sample workspace
that will explain all the details of this approach. Other similar solutions are also
possible.
This method, however, will not allow us to run more than one “application
thread” at the same time. The reason for this is that the application manager
cannot receive any new messages until the callback function exits. In order to
implement non-preemptive multitasking, the program manager must interrupt
the execution of a “thread” andexit from the callback function moreorless often.
Of course, the manager cannotreally “interrupt” the execution of a program in a
namespace, but a namespaceitself can yield control to the program manger. A
good opportunity for that, for example, could be a situation when a program
places a request to a database server and waits for its answer. The program
manager should be able to recognize such situations and to exit the callback
function without expunging the namespace. The namespace will continueits
execution, when the notification message arrives from the database access tool,
and the program manager calls the namespace from the point where the
namespace’s execution was interrupted. Of course, a database auxiliary processor
has to have a callback mechanism,like Lingo Allegro’s AP747 does. Any external
operation that is executed by Windowsin a separate thread, and which causes an
APLprogram to wait for its results, is a suitable moment for a namespace to yield
control to the application manager. However, there must be a callback feature in
place that is able to signal back to APL that the program can continue its
execution.

Not ail applications need to be interrupted. For example, the page counter
program that we showed above needs just a fraction of a second to complete.
Such applications can be run in a single step of execution. If a namespace just
runs, performing longcalculations, interrupts can be organized artificially. In this
case, the namespace must post (not send) an appropriate message using the 0N@
function in order to resumeits execution at a Jater time.
As soon as APL interpreters have real multithreading, server-side applications
would become much simpler and would have much better performance.
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HTML Basics for APLers(IV):
Forms and Servers

by Adrian Smith (causeway@csi.com)

Introduction
This is the fourth article in our open-ended series on HTML.It covers the HTML
‘Form’ tags, but you will quickly see that these are only the very beginning of
what you need to know in order to begin constructing an interactive net-based
application. Clearly, there is little point in generating an input documentif you
have no idea what to do with it when the user presses ‘Submit’, so I will try to
cover some of the basics of constructing a useful Web-server as part of the
necessary background to generating effective forms. Part (V) of the series will
focus in more detail on the server side of the equation, and will show how to put
some decent application code behind the simple forms developedhere.
Thefirst thing to appreciate is how incredibly primitive this all is! APLers who
Jearned their trade on 10cps ‘2741’ terminals are way ahead of AP124
programmers, and quite out of sight of serious Windows hacks. You can write
quite effective applications with this stuff, but turn your brain back a good 20
years before you start.
Asbefore, all the sample code and the demo application are available on the
Causeway website (www.causeway.co.uk/html.zip). The Web-serveris currently
Dyalog only (adapted from WWW.DWSas supplied with Dyalog APL) but a
comparable +Win workspacewill be aroundin timefor the next issue of Vector.

Basic Principles of Application Design
To write a Web-server in Dyalog APL you need an elementary knowledge of
TCP/IP (gleaned from reading their manual) and a function to read nativefiles.
To write a Web-server that does something useful, you need to be very aware ofthe utter simplicity of the HTML protocol and to employ some rather strange
tricks to work aroundit. The fundamental pointis as follows:

* each interaction between client and server knows nothing about anything that
happened before. Every evening when you come home from work you meet
afresh theattractive lady wholives in your home. You introduce yourselves,
negotiate whowill cook supper tonight, and so on. The following day you do
it all over again, from the beginning. Sound familiar?
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Consequently...
* any ‘session-based’ information mustbe carried with the HTML messagesthat

go to and fro. If you want to remember your loved one’s name, she must write
it on a scrap of paper and giveit to you in the morning. She mightalso note
thatit’s your turn to do the dishes tonight. When you come homein the
evening you canreferto this (assuming you carried it with you) to resumethe
relationship where youleft it.

... which makesabsolute sense if you are carrying on with several wives and have
no idea which one you will go hometo tonight! All you needto do is pick up the
tight scrap of paper before you walk outof the office.
As usual, let’s begin with a real example andthen build it up in easy stages.

The Causeway Lunch Server
One ofthe best things about working in Malton is Mr Skinner the Butcher, who
does the best belly-pork sandwiches in the world, bar none. Normally weall
wanderacrossthe road together, but occasionally someoneis on the phone, orjust
buried on a really horrible line of VBA. When this happens you needto get his
lunch order and rememberit for at least 2 minutes - a tough challenge for even
the best APLer.
Why not run a simple intranet application that sits on the server taking lunch
orders? The default should be ‘what I had yesterday’. Come 1.00 anyone can
check the summary and go andgetthe sandwiches!It could looka bit like this:
ekeeeekeeeueeeueSoe [joixi
ie” Edt. View Go" Favottes Help: .
Le - @ AAO6AA
|| Address[lte://defa/funchalon

Lurch MenuSignon
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The string ‘hinch=Jon’ was sent to the HTTP server on network address ‘delia’which chose the correct namefrom the list of known users and offered a signupscreen. I suppose we might one dayinstitute somesecurity ...
Assuming Jon presses ‘Update your order’ he should then see a screen like this ...
VTeeeeeeet [-[op<3
Fie Edt View Go Favorites Help _ = eea ¢ 5 me. |jes © DF a Qa G &|| setckess [retp:a7127.0.0.17 Bd ul Links!x &.

    Steak
tr Honey-Roast Bac:™ |
F with Salad?
Special Instructions ...   
  
  

 

It will be pre-filled with his usual order, ready to be modified and returned to theserver. At this point, you should begin to smell a small rat ... nowhere on the formis Jon’s name mentioned! When hepresses ‘Update’all that the serverseesis a setof token-valuepairs like:
SANDWICH = Double Egg
BREAD = Brown
SPECIAL= Salt and pepperSUBMIT = Update

... 80 there is no way it can know who submitted the order. (Wewill find out howthose tokens were assigned in the next few pages.) You might think that you canrely on thefactthatit is Jon whojust signed on, but of course this whole process
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is completely asynchronous, and Duncan and Marc might well have requested
their orders in the meantime. You have no way of knowing what order the
requests will return in, or if they will return at all! The is wherethe first ‘dirty
trick’ of HTML application development comes in ~ we need to add a “hidden
field’ to the form to record the user’s nameso that it is returned to us when he
submitsit for update. The form looks just the same, but now wegetback a crucial
extra token whichtells us whosentit:

WHO= Adrian
SANDWICH= Double Egg
BREAD = Brown
SPECIAL = Salt and pepper
SUBMIT = Update

This way we send the user-nameout to the browser in the hidden field, and it
gels returnedto the serveras oneof the token-value pairs. Of course you can have
as many of these fields as you need, and in a real system you would probably
generate a meaningless (unique) value for the ‘WHO’tokenafresh at each login,
rather than passing this kind of data backwardsand forwardsforall to see.
So now you can begin to see howit all works. It’s time to go back to basics and
introduce the raw HTML tags you will needto build these input forms.

The HTML Form Controls
In HTML,a form is simply definedasall the controls enclosed between...

<form action="your url here">
</form>

.. which does allow you the freedom to have several ‘forms’ on the same HTML
page. This can be very useful if you wantto be selective aboutthefields you send
down the line, but for the moment | will assume weare building a simple one-
form page.
The <form> tag itself always includes an ‘action=’ element. This gives the target
internet address and port number (80 is usual) where the completed data should
be sent, for example “Attp://localhost:80/". The special node-name
“localhost” always translates as 127.0,0.1 which is hard-wired into TCP/IP as a
‘loopback’ to your own machine. Very handy whenyouaretesting this stuff on a
portable in the train! If you want to add other name-address mappings, just edit
the file \windows\hosts and addall the entries you need. There is a sample
called \windows\hosts. sam to get you started.
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One small aside here - in IE3 you have the option of connecting to the internet
through a ‘proxy server’ (often called a firewall), This will be the normal setup inany large organisation. For some reason IE3 seems unawarethat the loopback is a
local address, so you should find the ‘Options, Connections, Settings’ screen andmake sureit looks like this:

"Dp noluseprony server for addkosuesbeginning wth
frzscr ~ 4 .

 

 

 

  
.. as nothing will work otherwise.
Between the <form></form> tags you add any numberof data fields, which all
havethe generic form:

<input typesty name="NAME" value="Hello“>

.. but as you would expect there are lots of minor inconsistencies which you just
haveto lear to live with. However you can nowsee how those token-value pairs
were generated - when you submit a completed form (usually by pressing abutton labelled ‘Submit’) you get back a Jong string of name=value pairs,
correspondingto all the fields with non-empty values which occur on that form.
See any competent HTML book (such as [1] or an updated version of it) for the full list of
valid inputfields and attributes. As usual, stick with HTML 2 tags unless you are willing
to be very browser-specific.
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Hereis a very simple example of a fully-working HTML stream:
«<HTML> <HEAD>
<fitle>Testing Forms Output</title>
</HEAD>
<BODY>
<h2>
This is a very simple form
</h2>
<form action="Attp://localhost:80/">
Name: <hr>
<input typestext size=20 name="NAME" value="Adrian"><br>
Age:<br>
<input type=text size=4 name="AGE" value=42><br><br>
<input typessubmit name="EN" value=" OK ">
<input type=submit name="QT" value=" Cancel “>
</form>
</body> </HTML>

... and here is how it looks in the browser:
[oRLeeetesCoraLcea
Fie Edi View. Go. favores. Holy z -Tes 6 Eh a @traa
[AssessExDaTANDWSNesvommm xij!

   

 

 

 

 

 

This isa verysimple form “   Name:[fdiian was here oe : mi

 

   
 

 

So far, control over the field layout is limited to some <br> tags to get each
element on a new line and the ‘size’ attribute which is the field width in
characters. As you can see, the result is quite acceptable, and it is easy for our
server to handle the results. For the moment, I will ignore the technical stuff, and
assumethat submitted text arrives by magic. If you want to know howto set up a
listening socket, just read the documentation that came with your APLsystem!

96  



 

VECTOR Vol.14 No.4

When you press <OK> the browser will connect to the addressin theaction field,
which just happens to be an APL socket object, and sendit a text string such as:

http://localhost/?7NAME=Adriantwasthere&AGE=42&EN=+OK+
.. which you can parse out into a nice 2-column matrix of token-valuepairs quite
straightforwardly: .

NAME = Adrian washereAGE = 42EN = OK
Notethat giving these <input> tags unique, easily recognised, namesis essential -
Thave used upper-case throughoutthis article just to make them stand outa little.
Things geta little trickier whenthetext involves‘special’ characters, for example:

http://localhost/7NAME=M% FCller+wasthere% 21 &AGE=42&EN=+OKt+
It is not just the hi-bit characters that get hexed - because the syntax uses ‘+’ and
‘&’ and several others it has to protect these too, so the string can get quite
strange. Here is my function to reverse the mappings:

txt+BackFlip mme;pe;nn;ch
a Reverse standard MIME-encoding
a First switch the t+'->' t as real '+' signs are hexed!

((nme='+"')/mme)+' ¢
a Preserve '?=&' from the original string as something improbable

((mmec'?=8')/mme)+'r' a Section sign
pe+(t%'=mme)/ipmme
iIf O<ppe
notmme(pce.t+1 2] a hex digits (upper case)
cheAscii(it1i6 161°71+8'0123456789ABCDEF' inn)
mne([pcl+ch
txtemme[(.pmme)~,pce.+1 2]

1Else
txt+mme

:End

BackFlip 'NAME=M¢/FCller+wasthere#21&AGH=4 2&8EN=+0K+!
NAMEIMUller was here! rAGEIh2rENI OK

Now wesimply partition on the 'r' and we have our tokens and values. Of
course everythingis still character - so 0VFI comes back into the picture and you
will have to decide what to do about invalid entries. Unfortunately there is no
field type of ‘number’ or‘date’ yet available, so we are back to the pre-Windows
approach ofchecking the inputin our APL code.
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The next set of field types to Jook at are the ‘multiple choice’ elements - in this
case we can use basiclist box (single or multiple selection) or a drop-down list
(single selection only). We also have the possibility of groups of radio buttons.
Here is our basic form again with these elements added:

<form action="http://localhost:80/">
Name:<input type=text size=20 name="NAME" values"Adrian"><br>
Preference:<select name="JOB">
<option selected>Cobol</option>
<option>Visual Basic</option>
<option>Dyalog APL</option>

</select><br>
Languages:<select name="LANG" multiple>
<option>Cobol</option>
<option selected>Visual Basic</option>
<aption>Dyalog APL</option>

</select><br>
<input type=radio name="SEX" value="male">Male
<input typ adio name="SEX" female“ checked>Pemale<br><br>
<input type=submit name="EN" OK ">
<input type=submit name="QT" Cancel “>
</form>

 

   
..and here is what IE3 makesofit:

 CRPizeaCormanlite [oy x]Ele, Eat, View Go. Favartes Hsp, e   
 
  Adkkess[RORTADWStewmim
 

This isa very simple form

 
   
As youcan see,the result is really ugly, with a hotch-potch of colliding fields and
no control at all over the layout.
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Of courseit still works OK, and the drop-downs atleast give you some up-front
data checking, so you can rely on legal values here:
NAME=Adrian+wasthere&JOB=Cobol&LANG=Visual+Basic&SEX=female&EN=+OK+

Finally, there is the ‘notepad’ field for free-form text input, the ‘hidden’ field
which simply serves to pass name-valuepairs out to the form so that they come
back with the query, and a simple check box completes the set:
<form action="http://localhost:80/">
Name:<input type=text size=20 name="NAME" value="Adrian"><br>
Comments:<br>
<textarea name="COMMENTS" cols=40 rows=5 wrap=Virtual></textarea><br>
<input type=hidden name="“HI" value="one">
<input type=checkbox name="PROFICIENT" checked>Proficient<br><br>
<input type=submit nam EN’ value OK ">
<input type=submit name="QT" value=" Cancel ">
</form>

 
  

This one looks more reasonable:
BaBatu| ieee

 

 

 

 

 
  
 

ia
NAME#Adrian&COMMENTS=Heretarettwo%0D%0Alines+of+text%21&
Hl=one&PROFICIENT=on&EN=+OK+

Thatpretty well wrapsit up. There is a ‘password’ field, but anything you type
gets shown in the browser window as soon as you submit the form!It all seems
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quite primitive, but there are still a few sneaky tricks left over which will help us
make the layoutlook a lot morelike a ‘real’ Windows dialogue. What we need is
tables - read on!

Designing a Simple Form
You may remember from the secondarticle in the set [2] that tables are one of the
few HTMLstructures which give you any detailed control over layout. You can
set cell widths, and you can span cells across more than one row or column. You
might begin to get really wild ideas about defining a table with lots of small
square cells and using rowspan and colspan to get the layout exactly how you
want. Forgetit! I tried some experiments here and my conclusions are:

* colspan is absolutely fine in all browsers from Netscape 1.2 upwards
* rowspan is only reliable for the leftmost columnofa table.It is clearly intended

for ‘stub’ rowtitles and the implementers never considered the possibility of
spanned rows deepin the bodyofthetable. It usually fails at the fourth orfifth
occurrence and the rest of the table disintegrates.

So - we can span columns but things just have to take their chance vertically.
Sounds bad, but actually you can get a surprisingly good effect with just this
simple enhancement. Here is that sample form again, this time embedded within
a table:

<table border cellpadding=12>
<td bgcolor="#C0Coco"><table>
<form action="“http://localhost:80/">
<td width=120>Name:<br>
«input typestext size=20 name="NAME" value="Adrian"></td>
<td width=48>Age:<br>
<input typestext size=4 name="AGE" value=42></td><ir>
<td valign=top>Preference<br>
<select name="JOB">
<option selected>Cobol</option><optifon>Visual Basic</option>
<option>Dyalog APL</option>
</select></td>
<td valign=top>Languages:
<select name="LANG" muitiple><opt ion>Cobol</option><option>Visual Basic</option>
<option»Dyalog APL</option>
</select></td><tr>
<td><input type-radio name="SEX" value="male">8&#160;Maleg#160;&#160; <input
type=radio name="SEX" value="female"
checked>&£#160;Female&g#160;8#160;</td><tr>
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<td colspan=2>Comments ...<br>
<textarea name="comments" cols=40 rows=5 wrap=virtual></textarea></td><tr><td><input type=checkbox name="proficient” checked>&#160;Proficient</td><tr>
<td><input typessubmit name="EN" value=" OK “></td>
<td><input type=submit name="QT" value=" Cancel “></td><tr>
</form>
</td></table>
</table>
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ii    

Which nowlooks like this:

 ORENLeeTe Littiaeute elite
Fle Edt. ViewGo. Favortes. Hele

 

 

 

 

 

  xi[Bye 

 

 
Hopefully, you can see how weusedtable cells to get the captioned fields lined
up, and to get several fields on the same line. You can also see how we used
colspan to get the notepad to occupy a reasonable width. The tendency oftable
cells to increase vertically to accommodatetheir contentdid therest. Finally, you
can see how the whole form is wrappedin an outer table (with just onecell) to get
a nice grey background anda suitable border. Incidentally, use of words like SEX
may be dangerous - you will probably get your page blacklisted!
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HTTP ‘Methods’ - GET or POST?
So far, all the forms have used the default ‘GET’ method which submits all the
fields and their content in a query string, which yousee displayed in the browser
window.This has the advantage that astute users can bookmarktheentire string
and bypass your initial forms completely!It alsois less likely to alert the browser
to the dangers of transmitting data over the internet (thus triggering annoying
warnings). However you mightalso consider:

<form action=“http://localhost:80/" method="POST">

.. Which showsnothing in the browser window (passwordfields are more useful
here) and is unrestricted on the amount of data transmitted (some browsers cut
off the ‘GET’string at 256 characters). Howeverit is a little trickier to parse - the
sample Dyalog server makesno attemptto deal with these - so if you do use my
server code from the website, check it out carefully andtest it with strings over
8K in length, which is where TCP/IP typically chops messages into packets.

Coming Soon...
Thenextarticle in the set will cover...

* Converting a CausewayPro Form Definition to an HTML Form
* Constructing a useful web server from the samples provided with the APL

interpreters
* Parsing and processing the user’s requeststring, using either GET or POST
* Using images in forms to provide simple graphical ‘drill-down’ capability

If you want to read ahead, HTML.ZIP on the causeway website has all the
examples from this Vector and manyof those from the next one.

References
[1] The HTML Sourcebook, lan S. Graham, John Wiley 1995
[2] HTMLBasicsfor APLers - Tables, Vector 14.1 page 83.
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J4 and OOP
by Chris Burke

J release 4.01 has extensions to locales that not only enhance their utility in
general, but in particular make OOPeasyin J.
A prime motivation for the new extensions was the development of the new Grid
Control. The underlying primitives in J4 allow you to follow the OOP model
exactly, as has been donefor the Grid Control, Howeverthe new facilities are of
general applicability, and so powerful and easy to use that we expect them to
dramatically change the way webuild systems in J.
For a good introduction to the ideas behind the new locale extensions and OOP,
see the labs Locales and Object Oriented Programming included in the J4 system.
The design of the new locales, and the development of the Grid Control, was
largely the work of Eric Iverson.
In this article, I will illustrate with a simple example, then discuss the new
languagefacilities, and finally show how they are used in the Grid Control.

Example: Plot Package
Let’s begin with a problem: howto create multiple plot windows with the plot
package.
Suppose you drawa plot, as follows:

load 'plot!
plot i.10

Even a simple plotlike this generates a host of globals describing the plot ~ the
labels, the axis placements and so on - in fact, about 140 of them. In J8, in order to
avoid nameconflicts, the code is run in a single locale, which has about 500
definitions in total for the plot system.
If you nowtry a different plot, with:

plot sin i,10
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this redraws the plot in the same window.Thecodeis run in the same locale and
simply overwrites the plot globals.
What if, instead of redrawing the plot, you wanted to create another plot
window?In J3, you would haveto load the entire plot system into another locale
and run it from there; and similarly if you wanted to attach a plot to your own
form.
Clearly, the use of locales helps - without them you would have to draw both
plots in the same namespace - but there is unnecessary duplication of code in the
twolocales.
J4 permits an easy solution to this. You can still draw plots in exactly the same
wayas in J3, but if you want to draw two plots, you can now doso by creating
two plot objects, as follows:

load 'jzplot! load theplot classload tplet' works justas wellsince it also loads the plotclass
an won(Read jzplot as “j” meaning a J system facility, followed by “z” meaninga basic

class, followed by the name “plot”.)
as. conew ‘jzplot' create plot object a
b=. conew 'jzplot' create plot object b

(The co prefix stands for class/object. In J, you can use the OOP term class to refer
to the script defining the class, or to the definitions once the script has been
loaded in; and use the OOP term object to refer to the locales created by conew,
ie. numbered locales as described below.)

plotiia i.10 drawplot inaplot__b sin i.10 draw plotin b
The objects a and b contain only the globals specific to each plot; while the main
plot code is stored elsewhere, in jzplot. Thus J4 trivially permits more than one
plot to be created, while not duplicating the main plot code.
Now,the problem solved relates only to the separate sets of globals defining the
plots. But exactly the same mechanism permits customization of the code for one
plot, leaving the other unchanged.
For example, the verb drawl ines specifies the lines to be drawn; if you wanted
to create a customized version for the plot in a, you could define, for example:
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drawlines__a=: new definition...
andthis definition would be used when you next called plot —~a.
Of course a problem of this type (creating multiple plot windows) can be solved
in other ways. But the pointis that in J4, it is completely trivial, whereas before, a
fair amount of work would be involved in setting up a suitable mechanism.

New Locale Facilities
There are essentially three new facilities, which are upward compatible with J3:

* the ability to create a locale, returning a reference to the locale as a result
* the ability to specify locale paths
* the ability to switch the current locale under program control

In contrast, in J3:
* locales were created automatically by defining a namein one. There was no

conceptof returning a result from creating a locale
* the only locale structure wasthat there was a single parentlocale(the z locale),
and a path from anyotherlocale to the parent

* you could only switch the locale under program control, by making a name
reference to that locale.

Locales in J3 had a simple definition that worked surprisingly well; and the new
facilities are in turn, pretty simple, and fit nicely on top of the old structure.
I was amused to see that in my previous Vector article on Locales in J (Vol.11
No.4), I specifically mentioned two of the new facilities (locale paths and
switching locale under program control); and said they could be provided as an
extension to the current system, but seemed more trouble than they were worth!
Butit is just as well that we did not add them then - likely without a compelling
reason such as the OOP definition of the new Grid Control, we would have gotit
wrong!
Nowlet's see how these new facilities are used in the plot example above:

load 'jzplot'
This loads the plot definitions from a scriptfile. At the beginning of thescript is a
command to switch the locale to jzplot, and the plot definitions are then
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loaded intothatlocale. In J3, you could loada script into a specific locale (giving
the locale name as theleft argument to load), but in this case, it only makes
sense to load jzplot into a locale of that name, henceit is better to specify the
locale in the scriptitself.
In commonwith all new locales, the j zplot locale has a path that points to the z
locale only.

a=. conew 'jzplot'

This creates a new locale (object), sets its path to point to jzplot and thento z,
and returns the locale reference in variable a. Locales created by conew haye a
single definition COCREATOR, which identifies the creator locale, but otherwise
they are empty.

plot__a i.10
The name plot __a (with 2 underscores) can be read “plot in a”, or “plot in
indirect a’. Informally, we can talk of locale a, with the understanding that this is
the locale referenced by a.
In evaluating the expression plot_-_a i.10, the system searches the locale
path, finds the plot definitions in jzplot, and executes them in locale a. All
global definitions created will then be defined in a.
Note that the name of the locale created by conew has not been used, only its
reference. To makethis clear, compare this with what you have to doin J3, where
the nameitself had to be used. First, you would haveto create a suitable name for
the temporary locale. Then to use it, you would need an execute statement, for
example:

a=. 'tempo' temporary locale name
'tplotit,a,'- i.10! execute to use the locale name

Clearly, the indirect referenceis better!
Since, in general, the names generated by coneware not used directly, they are
chosen to avoid any likely name conflict, and in fact are simply character
representations of the integers. Thus in a new session, 2 would be '0' and b
would be '1', We call these numbered locales. The numbers are never reused in a
session.
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Grid Control
The new Grid Control in J4 is for the most part written in J. The display is an
isigraph control, and there are some extra wd (Window Driver) facilities to enable
drawing a grid in the control.
There is a great deal of J code, and it needs to be organized. As with other
facilities, it should be defined in a locale to avoid nameconflicts. But it also must
be easy to extend and customize; and easy to run multiple grids. The new
language extensions are a natural for this, and the definition exactly follows the
OOP model.
The Grid Control is more complex than Plot, in that there is much greater use of
event handlers (e.g. for scrolling and keyboard entry), and we would expect a
much greater customization of the basic facilities. To that end, the control is
implementedin several classes.
The basic grid class is jzgrid, and this provides facilities that should be
requiredfor any grid, including:

scrolling
mouse events

keyboard events
setting attributes, e.g. font, colour, border, cell size

While the j zgrid class could in theory be used directly (for a very simple grid),
there would typically be anotherclass on top of the basic grid class that provides
a specific type of grid, for example class jwgrid. This would include data-
related definitions such as providing formatted data for the grid and supportfor
copying and editing. Also, yet another class is needed for the Windows form
definition.
For example, provided with J4 are three specific grids:

* a Watch Control (class jwatch), to display and edit a matrix in a global
variable.

*. a Table Control(class jtable), that displays a function table. This grid is
unlimited in size — as the grid is scrolled, new values for the grid are calculated
as required.

* a Report Control(class jfreport) is a demo form that displays a report, with
multi-row headers, and automatictotalling.
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The followingis a typical session:
dat=. 730 30$100

load 'jwatch!
a=, conew '"jwatch'
create..a ‘dat!

wee

data to be watched
load the jwatch class
creates a watch object
displays dat in the watch

  

 

 

Let’s examine what happens in detail.
load 'jwatch'!

This loads thescript (class) jwatch into the jwatch locale, which in turn loads the
scripts jwgrid and jinput, each into their own locale. jwgrid in tum loadsthe basic
grid script, jzgrid. At this stage, all that has happened is that these scripts have
been loaded, and the locale namelist looks like:

conl'!
fannndete---n- trecene teccnn- teocene e+
[basetijljinpucijwaten| jwgridl jagrid{z/
tomer tite enn tenn ccc gen nnee $oeeene tot

Nolocale path settings have been made, so each locale has a path ofz, as is the
case with all new locales.

a=¢ conew 'jwatch'
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This now creates a new locale, referenced by a and named '0':

conk't
teotenn-t-$--- eee tenn--- tence tennnn- tot
lolbaseijtiinput! jwatch| iwgrid|jzgrid(z
Batam e nto be nn ee pan nn penne ede-ee tot

The newlocale is empty, but has a locale path that includes jwatch andz.
create_a ‘dat!

create_-_ais called in the new locale, and gets its definition from jwatch. This
verb creates a new form to display the grid, and then itself calls conewto create a
jwerid object andsets its path to include jwgrid andjzgrid:

grid=: ''conew'jwgrid!
Therefore the locale list now includes two numberedlocales:

conk'!
tortionnto be ----- $--$e$at
fojilbaseljljinput{jwatch|jwgrid|jzgridjz}
Hotatensennn nn ton nn nntenpeneeen tnt

The paths in these two numberedlocalesare:
copath a locale '0'

teannnne tot
|jwatch{z]
teccen+++

copath grid_ia locale '1'
tonsceee Ho-neeent
liwgridt jzgridia!
porn r en teen ta4

The structure of numberedlocales is returned by costate:

 

costatett
Pennantpennennfoce ceed nnn neene +
Ivefs|id|creator|path I
torn stheste--n--
la {0 {base ljwatch 2 !
bos anton tenn -n ee $oen-nn--------- +
[ J1 [0 livgrid jzgrid z|
toc n rte abe nn enn denen n-neeee +
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Now suppose the mouseis clicked on one of the grid cells. The form is defined in
locale a, so the mouse event handler watch_grid_mbldown will be called
there. Since this locale has no event handlers of its own, the definition in the
jwatch locale is used. This is defined as:

watchgrid_mbldown=: 3 : 'mbldown__grid sysdata'
Therefore the actual handler called is mbldown in the grid locale, which will
pick its definition up from either jwgr id or jzgrid, whicheverit seesfirst.
Atfirst sight, these may seem like a lot of mechanism to set up a form with its
event handlers. But the pointis that each of the classes loaded can be customized
independently (except perhaps for jzgrid which should work for all grids).
Therefore, this provides a simple andeffective way of utilizing code modules in a
variety of applications, and avoiding nameconflicts between twoinstances of an
application.
MOUcd ee

 

 

 
   
 

Example Report Grid
OOPis easy in J!
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TECHNICAL SECTION
This section of VECTORis aimedprincipally at those of our readers whoalready
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Six Megabytes in 640K?
by Anthony Camacho

This is unfinished work. I expect you will have to do some experimenting
yourself if you need to use these techniques. I would be glad to hear from anyone
whohassolved moreof the problems than I have.
I maintain a membership records system written in APL*PLUS/PC version 8.1.
The organisation is growing fast and we have had problems with WS FULL,
because it searches for a target namein a matrix of all names beginning with the
target letter. Would you believe that there are more names beginning with M than
any other letter? Anyway the size of the M matrix is about 42K, and it is
appended to, which explains why my experiments are done with variables that
take up 64K. I want headroom!
The author of the system had also had WS FULL problems and introduced a
virtual workspacein an attemptto get over them. Because he only had 2 Mbytes
of memory and was using a RAM disk to hold the virtual memory he had not
explored the limits of the technique.
Although the system is running under Windows95 it is necessary to have the
DOS CONFIG.SYS and AUTOEXEC.BAT set up correctly or you don’t get the
APL characters. When running under DOS it used to be possible to run
VGAFONT . COM but this doesn’t work under Windows95 soI haveto resort to the
codepage method. Here are my config.sys and autoexec.bat.

Config.sys
device=C: \WINDOWS\Himem. Sys
DOS=HIGH, UMB
devicehigh=emm386 noems
installhigh=c: \windows\command\nlsfunc.exe
devicehigh=c: \windows\command\ansi.sys
device=c: \windows\COMMAND\display.sys con=(ega,,1)
Country=044, 850,c: \windows\COMMAND\country.sys
devicehigh=c:\windows\ramdrive.sys 76800 /E

The aim is to use as little of the base 640K memory as possible; even though
Windowsprovides the DOS memory by emulation (so it needn't really steal TSR
stuff out of the 640K) it seems to emulate the DOS memory limitations too! The
key items here are nlsfunc.exe, display.sys and the country line which are
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all essential for the APL font. The APL font supplied with APL*PLUS is an
ega-compatible font which explains the display. sys setting.

Autoexec.bat
C:\PROGRA~1\MCAFEE\VIRUSS~1\SCANPM C:\@IF ERRORLEVEL 1 PAUSE
SET TEMP=C: \WINDOWS\TEMP
SET PROMPT=$p$g
SET winbootdir=C: \WINDOWS
SET PATH=c: \windows;c:\windows\COMMAND;d:\utils
mode con codepage prepare=((850) c:\netapm\aplfont.cpi)
mode con codepage select=850
keyb uk,,c: \windows\COMMAND\ keyboard.sys

 

The important lines here are the two lines beginning ‘mode’. They provide the
APLfont. It is essential that the properties of the batch program that starts APL
are set to run FULL SCREEN.If you run in a window you won't get the APLfont.

APL.bat
REM APL.BAT SETS UP APL*PLUS 8 FOR NETWORKxem amended Feb 1998 by AJCcr
cd\CD\NETAPMlh aplprint
REM Atl retain video attributes when scrolled off screenREM | C=O no comms bufferREM | | F=40 file tie quota (probably not needed under Win 95)REM | | | Kall unified keyboardREM} oo] J {| LIBS=C:\NETAPM where to lock for APLLIBS.ASFREM | | Io M=2000 specifies top of memory (probably not needed}REM | oI ft tod 1 8=16 sets scrolling screen memory to 16 K bytesREM | ot rot ( | WeAPM2 workspace to leadREM of oI od t I ' WWS=sc in 4b granules allocateRem | 1d bo i i 1 | 5,938 Mb of virtual WS andRew | tL tod 1 1 1 | swap out anything biggerREM} ot I tot 1 1 I | than 32 bytesREM | 1 Tod M=2000 | I 1APL A=l C-0 P40 KeU LIBS=C:\NETAPM S=16 WeapmZ VWS=f:\APL.VWS,1,5938,32
cDN

I hope the the file is clear enough not to need explanation, except for the VWS
parameter. VWS= sets the virtual memory options.First is the file ID and path,
wherethe virtual workspaceis to be held, second is the granule size in KB (which
defaults to 1), third is the amount of disk space to reserve in KB (5938 is the
maximum value and the manual says “*’ would also reserve the maximum value).
32 is the size in bytes of the smallest object that will be written to the virtual

113  



VECTOR Vol.14 No.4
 

workspace when space is short. According to the manual 32 is the smallest
permitted value.
When APL.BAT is double clicked the system should start and, if you have its
properties set to full screen you will be able to type quad AV andseeall the APL
characters, Note that you cannot maximise the windowto get to full screen. There
mayalso be unexpected consequencesof the screen driver; on my portable, which
has an 800 by 600 pixel screen, the APL full screen comes upin a 640 by 480 patch
in the centre and I guessthis is because the portable cannot switch screen modes
to vary the size of the pixels.
Now have a workspace called HUGE.It contains solittle that you will not suffer
much by typingit in. There are two functions anda single variable. Here they are:

vB ADD A; AA; ABA
(11 a Adds or replaces variables atA-Z with contents A then next letter
after 4, and so on.
C2] Asa}4
C3] NxP:
C4] + (25 <AbstAAStL) /ENDZ
C5] AdsOAV(DTO+65+aaa}
[6] 2h, h4,'+Al
[7] "OWA is ',+QWA
{@] SPACE
C9] +(102u<QWA)/axT
{10] VWSINFO o (4,AA),! added.',OTCHL
[11] EZND:'Please press enter or X enter to end.' o +(~'X'eM)/NAT.
(42] EWD2:'END2 of ADD reached. ',(A,44),' last variable created.'
(13) Asae"t o aefJAv(i1+O4vial o +wxT

v
The right argument started out as a 32750 reshape of a character string. I think
anything will do. I believe that someinterpreters keep only one copy of variables
(e.g. acb+c+d+65536p32+[]4V) which are exactly similar, making separate items
only when oneis changed. I don’t believe that APL*PLUS/PCis oneof these. The
size was chosen to makethe quad-size of the variable 32768.
SPACE is necessary because QWA returns the workspace available in the real
memory, and if variables and functions are swapped out, their size is not
included.

¥ SPACE
[1] a Reports the whole space taken by this WS
{2} ‘The size of the workspace (QWA plus [SIZE of VARS + FNS) is:
', ¥(+/OSIZE ONL 2)+(+/OSIZE ONE 3)+OWA

v
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As you cansee‘A’ADD A simply creates copies of A with names ‘AA’, ‘AB’, ‘AC’
and so on, running SPACE and (WA after each to tell you how things are going.
The reason for lines 10 and 11 is that I discovered that line 9 sometimes drops
through when [WA returns less than 1024 and it may do this well before the
virtual workspaceis full.
VWSINFOonline 10is a function from the supplied workspace VIRTMODEand it
returns the granule size in Kb, the maximum size of the virtual workspace in Kb,
the number of granules, the number of granules free and the minimum size of
object that would be swapped out. The VIRTMODE workspace contains several
other useful functions, including some to prevent an object from being swapped
or to reduce the likelihood of a swap. This dates from the time when PCs were
slow. The variablestofill the six megabytes were created and swapped out on the
test machine (a Dell D266) in underthree seconds!
The value {WA returns seems to vary and I don’t know why.I haven't found any
programmable wayof forcing the garbage collection to run or forcing the system
to swap anything outinto the virtual workspace.
There is a []POKE (121) which, according to the manual, forces a garbage collection
in the workspace every time the keyboard unlocks for input. | hoped that it would work
without actually insisting on a formal request for input, but it doesn’t seem to.
Perhaps someone whoprovided support on this system when it was state-of-the-
art will be able to tell us howto force the system to makespace.
The system stops with WS FULL when the space used is over six megabytes.
Here ia screen dumpatthe end of a run:

OWA is 30176
The size of the workspace (QWA plus QSIZE of VARS + FNS) is: 6074432
END2 of ADD reached. GZ last variable created.
VWS FULL
ADDL6]s HA+A

A
SPACE

The size of the workspace (QWA plus DSIZE of VARS + FNS) is: 6107152
VWSINFO

1 5936 5938 19 32
OWA

6294
Y+16376+A
YIIADD Y

OWA is 46KE4
Phe size of the workspace (WA plus [SIZE of VARS + FNS) is: 6107152
VHS FULL
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ADD[6]2 JB+A
a

VWSINFO
15938 5938 17 32

OWA
63104

2 HUGE Unified Caps Ins

Asyousee I tried reducing thesize of the variable A to 16376 (to makeit occupy
16384 bytes) but it only added ‘JA’ before the workspace was full again. ] would
have expected that with 17 granules not used and 63Kb of workspace available at
least one or two more variables would be possible. Does anyone know whyit
behaveslike this?

 

Erratum: WindowsNTRegistry Access
I tried (with some enthusiasm butlittle success) to use the John Sullivan’s code
recently published in Vector. There are perhaps other APLers who experienced
the same problem as| did,i.e.

* Reg. Open would happily create a new key and return a sensible handle, but
* it wouldfail to open an existing key, returning a handle of0.

Those readers with the same experience will probably be users of Windows NT,
as I am. The answer lies in the access variable. In the original code (Dyadic
Systems’s function GetRegKeyHandle) this was assigned:
KEY_ALL_ACCESS + 2035711

I quizzed them aboutthis, and they admitted that this value was incorrect. It
works fine on operating systems with inadequate registry security (e.g. Windoze
95 ~ in fact any old value would probably work) but not with NT. The correct
statement should be:
KEY_ALL_ACCESS + 983103

With this adjustment, John’s code seems to work flawlessly. I hope this assists
other confused readers.

Bob Hoekstra
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Working with Compressed Data
From: Ray Cannon April 1998
I developed a Dyalog operator for working with compressed data. I am using a
simple Boolean mask to compress out zeros from sparse data. The following
function will produce a compressed data structure from a simple numeric vector:

vy r+Compress vec;bo;values
[4] a Return vector <vec> in a compressed form
[2] a vecs(i>r)\2or
(3] bo«vecz0
tu] values+bo/vec
ts] r+bo values

v
The operator is:

v z+la(fin Compressed)ra;lab;lad;rab;rad;zab;bo
CaJ aQperator to use dyadic fns on compressed data
[2] dab lad+la a Split LHarg
{3] Jae)! a Save space
C4] rab radera Split RHargA
ts) cart? a Save Space
C6] zabelabvrab a Create Boolean for result
C7] lad\=+zab/lab a Expand LH data to shape of result
[8] rad\“+zab/rab 9 Expand RH data to shape of result
(9] lad fne+rad a Apply function
(10] a Note the following is required if zero data
[11] a is to be treated differently from “missing data"
{42] :If ~a/botlad¢0 a Check for zeros in result
Cia] lad/=+bo a Compress out zeros from data
C44] zabaezab\bo a Adjust compression Boolean
[15] :End
{16} 2+zab lad a Return compressed result

v

Lines 7 and 8 could bere-written in ISO standard APL as
(7] lad+(zab/lab)\lad
C8] rad+(zab/rab)\rad
a Example:

da+Compress 001002003004 005
va+Compress0102030405060706
la + Compressed ra

oL1tiorortiirigiori 11254351075
oL1tiortortiatoiriortrrvir2d5435 1075

o1i2050435 010075

117

 



VECTOR Vol.14 No.4
 

Niven Number Computing Speed
From: Eddie Clough 29 March 1998
In his interesting article in Vector Vol.14 No.2, pp 121-124, Josef De Kerf notes
that, so far, no algorithm has been foundto calculate a given Niven number F(N)
from N. I may of course be wrong but this seems to me to be a problem
comparable with that of finding an algorithm to compute the Nth prime; ie.
there maylittle chance of eventual success.
A partial answerto the question of finding a faster algorithm maybe to note the
ease with which sumsof digits can be found en bloc, so to speak, by repeated
application of sum tables. Using J3 on a (Pentium 233) computer with 64MB
RAM,I can find the digit sumsfor the first million integers in less than half a
second. With these data, the Niven numberscan beidentified in about 3 seconds.
Beyond one million, the number of numbers being handled becomes so large that
the swapfile plays an increasing role, slowing the process down, leadingto ‘out
of memory’ for 1048 integers. However, the Niven numbersin the second,third,
etc. million can be found equally quickly by adding1,2, etc. (or their digit sums)
to the digit sums foundfor the first million. In this way the Niven numbersless
than 1012 can be investigated. There are in fact 27975 Niven numbers in the
millionth groupof millions of integers, the largest being 999999999903. (I can’t
tell you which position it occupies in the complete Niven sequence.)
In the followingrealisation, the J verb, niv, may be used monadically to produce
the digit sumsfor 104y integers (including zero) and then dyadically to find the
Niven numbers amongthe x*10(y) to (x+1)*10sy-4 integers, where x and y
are respectively left and right argumentsofthe verb.If y is set to 6, the integers
are explored in groupsof one million.If ‘n’ successive millions are analysed by
one J statement, the verb reports, for each successive group, the total number of
integers examined up to that point, the number of Nivens in the group, the
Nivens in the group (recorded for later interrogation in a vector FN but
overwritten by the Nivens in the next group, if there is one), and the total
numberof (overwritten) Nivens in the previous groups,this last being given to
enable an ‘N’ to be associated with each finally recorded ‘FN’. The example
provided shows the analysis of 10 successive groups each of 1046 integers;
analysis time is proportional to the number of groups and this analysis took 30
seconds.(If a smaller group size is used, e.g. 1045 integers, the time per group
falls so that there is very little difference in the overall time to examine the same
total numberof integers — but the number of Nivens stored for interrogation
falls.)
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[In anotherarticle, Vector Vol.14 No.3, pp 138-142, De Kerf looks at Armstrong,
numbers. The above approachcan be adapted to study this domain. The analysis
is quite straightforward as far as the first group of integers is concerned, but
beyond that matters becomeslightly more complex. For example,if the sumsof
8th powers ofthe digits of the six-figure integers up to 1046 were found, they
could only be used asa basis for finding the Armstrong numbersin the 10th to
the 99th million groups,i.e. for the addition of two and only twodigits.]

 

NB. verb; integer test ( yleids 0 or 1}
NB. verb: Sum table
NB. verb: Ravelled table of sum of a and ?
NB. y is y. minus i

  

fasy a NB. Repeated application of f ona
s+x.{s NB. Add x.th s to each s
k+x. eA NB. Add x. tallies of s to each k
Ke#~int K%S NB. Niven numbers in the x.th group

n NB. D is total No. of Nivens overvritten
n+#FN

 

(4K) ,D, #164) FN NB. 4-vector:
NB. (1)Total No. of integers exam'd, (2) D,
NB. (3,4) No. of Nivens and largest in final group

of: 0<te: \fa05c\temp\niven, js’
niv 6

4000000
{i.10Jniv"o oO y=.6

 petercntec nc ceeen!Niven Numbers-
Integers
Examined Overvritten In this group Largest
999999 0 95428 999990
1999999 95428 91133 1999998
2399999 186561 87403 2999970
aggg999 273964 83959 a999996
4999999 357924 e0a72 4999968
5999999 43B795 78193 5999994
6999999 516988 756768 6999966
7999999 592666 73364 7999992
a999999 666027 71069 agggggu
9999999 737096 68999 9999990

E.A.Clough
‘Conifers’, Leighton Beck Road
Slack Head, Beetham
Milnthorpe
Cumbria LA7 7AZ
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More on Niven Numbers
From: Claude Henriod 31 March 1998
T am notgoingto repeat here what a NIVEN numberis as | also did not know its
meaning (see the articles in Vector Vol. 14.2 & 14.3). I] am, on the other hand,
astonished that Joseph De Kerf should show a function with scalar loops. It must
surely be a copy from a version in C or Fortran.In fact, oneof the best qualities of
APL is handling in bulk (here a vector) which, by contrast, gives a bad
performance in other cases. It is not thus a question of finding a new mathe-
matical trick (algorithm) but simply of understanding the APL language and
applyingit.
Example:the last character of a vector is not:
max+(t+pcandidates)>candidates

but simply
maxe1+candidates

T have chosen a solution which differs a little from those of Joseph De Kerf and
: David Piper. The argumentof the function is not the x NIVEN butthe tranche
which terminates:

2 NIVEN_NO
You will see I have an example in g) NIVEN_E
Description and/or examples of each function in the logical sequence of
development(the dossieris a single session log in direct execution mode):

* Presented in IBM-APL2 (ver. 1.02/PS2/DOS 7.0)
* Similar results in IBM APL2/2 (082ver .1 service level 11)

a) NIVEN_X simple vector; corresponds to NIVENE by David or A=W
b) NIVEN_Z recursive form in diminishing tranches(if N is large)
¢) NIVEN_L samefunction butin loopsby tranche (DO_UNTIL)
da) NIVEN_V question “Is it a Niven?” with possible limits
e) NIVEN_B list of Niven numbers in another base (2 to 10)
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f) NIVEN_H Niven numbersto base 16 in hexadecimal notation
g)  NIVEN_E Similar to NIVEN_L (external loop) for EACH tranche
Thave savedthis variant to the last to show you whatit allows me to see aboutthe progressive distribution of Niven numbers. In fact if one takes the intervals
between the numbers the difference is not significant. On the other hand we can
see that the ratio between one tranche and anotheris constant (see n00000).It is
now up to you to extract from this a new theory in order to receive the APL Nobel
prize!
h) P_NIVENE

To complete the accountof the problem | have added myversion of David’s code,
as well as an execution of David’s P_NIVENe,for those of you whofind that my
code is “Write Only”.
i) &j) Timingtablesof results for N=10,000 and N=100,000.
k) XTIME A simple timing routine (without graphics).

All this material is available on disk:
2 WinWord documents of about 30K
1 listing log (APL2 - PS2, Editor 3) of 10K
2 workspaces.atf & .ws of approx. 100 K each

Please send 5 4” disk (either capacity) or 3 4”disk (either capacity) to:
Claude Henriod
Rte de Monteiller
CH-1965 Saviése
Switzerland

with your return address
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At Play With J:
A Newer Random Link Generator

by Eugene McDonnell
The random link generator used in many J\APL systems is an example of the
linear congruential kind introduced in 1948 by the mathematician D. H. Lehmer,
of the University of California in Berkeley, California. It depends on two numbers,
16,807 and 2,147,483,647. The first is 75, a primitive root of the second, which is
Euler's prime, <: 2°31. The basis of the algorithms for the roll and deal
primitivesis the expression for computing the nextlink r1 in the chain of random
links:

cl =: 2187483687 | 16807 * rl

The chain is 2,147,483,646 links long, and contains all of the integers between 1
and 2147483646, but not in any easily discernible order. The first link in the chain
is 16807, and the next few links are

282475289 1622650073 984943658 1144108930 470211272

The values seem to be suitably random. What's more, they satisfy many of the
tests mathematicians and computer scientists have devised for judging
randomumess.
This column discusses a generator of a very different kind, that has its roots in a
method devised in 1958 by G.J. Mitchell and D. P. Moore. Donald Knuth’s book
Seminumerical Algorithms hadits first edition in 1969 (the year 1 bought my copy)
and discusses random numbers extensively, but doesn’t mention this method.It
appears in the book's second edition (1981), butis treated warily. Knuth writes,
“The only reason it is difficult to recommend[it] wholeheartedly is that there is
still very little theory to provethatit does or does not have desirable randomness
properties”. By the timeofthe third edition (1998)it is obvious that a great deal of
effort has been expended on it, and it is almost part of the canon. first saw the
technique described in Knuth’s book, The Stanford Graph Base, Addison Wesley,
Reading, Massachusetts, 1993. He describes it in the section called GB_FLIP, the
name of the program used to generate random links for the other programs
described in the book. The generator described here comes from this book.
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Thebasis of the generatoris a bit of mathematics the gist of which Knuth gives as
follows:

The subtractive method.If mis any even numberandif the numbers4, ay -.. ;
4sq are notall even, then the numbers generated by the recurrence

My = (An.24 ~ Gass) NOG m Q)
have a period ofat least 2°°-1, because the residues a, mod 2 have a period of
this length. Furthermore, the numbers 24 and 55 in this recurrence are
sufficiently large that deficiencies in randomnessdue to the simplicity of the
recurrenceare negligible in mostapplications.

If something has a period of n, it means that it can’t be made up asan integral
numberof repetitions of a smaller sequence. Knuth says that 2° -1 is the
smallest the period can be, butit is plausible thatit is 2° - 2°. Furthermore, the
low-orderbits of the generated numbers are just as random as the high-order
bits. These are both very large numbers.

<2 2*455x
36028797018963967

(2*85x)-2*90x
38685626227668132516855808

There is a usage problem in giving a name to them. In the UK the names of
numbers go up in powersof a million. Thus billion,trillion, and quadrillion are a
million to the second, third, and fourth power. In the USthey go up in powers of
a thousand, so million, billion,trillion, quadrillion are a thousand to the second,
third, fourth, and fifth powers. The names are more appropriate in the UK usage,
but the size of the denominating numbers are smaller and usually more
convenient in the US usage. Thefirst large number would be about 36029 billion
in UK usage, and 36 quadrillion in US usage.

36028,797018,963967 (UK) 36,028,797,018,963,967 (US)
The larger number would be about 39 quadrillion in the UK and 39septillion in
the US. Whichever way youcall it,it’s big.
38,685626,227668,132516,855808 (UK) 38,685,626,227,668,132,516,855,808 (US)
Since there are only <: 2*31, or 2,147,483,646 positive integers, it is clear that
each integer will appear many times in the chain, but the period of the chain is
indeed enormously long.
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Here’s how the generator works: if a random link is needed, select the one
indexed by gb_fptr, from list A of 55 random numbers, and subtract one from
gb_fptr. Thus getting a random link requires trivial computation, an indexing
and a subtract, simply

gb_fptr {A
gb_fptr =: <: gb _fptr

There must be more to it than that, you say, and you are right. The tricky
problems are how to get more random links when we'veused all that are in the
list, and, ultimately, where did theinitial list come from? The processes involve a
fair amountof crabwise sidling and snakewiseslithering. I'l] makeit as clear as 1
can.
What does one do whenall 55 links in the list have been selected? A program
gb_flip-_cycleis used to provide a new list of 55 links, guided by recurrence
(1). Knuth’s C program uses two successive for loops; the first subtracts in
sequencethe last 24 items of A from thefirst 24; the second subtracts the last 31
from thefirst 31 in sequence, depending on the explicit sequencing in the for loop
specification to make sure that the overlap of 7 items in the middle of the two has
the propervalueseach timeit is traversed. We could do that, too, using the shiny
new control words available in J, but prefer instead to emphasize the potential for
parallelization by using the following scheme: subtract the last 24 from thefirst
24, then the new first 24 from the second 24, andlastly the new 7 following the
first 24 from thelast 7.
All these subtractions are mod m, andthis is easily computed at the machine level
by andingthe result of subtraction with 16b7f£f£ff£fff. In the function below it
is shown at the J language level by taking the residue mod 16580000000,
yielding the sameresult.
The function gb_flip_cycle takes as argumenta list of 55 random numbers,
and yields a new such list. In terms of recursion(1) its first use replaces ay through
as,by a5 through digg. Each of a, b, and ¢ is a two-row matrix of indicesto thelist.
For example, c is the matrix

48 49 50 51 52 §3 54
2% 25 26 27 28 29 30

The first row gives the indices of the minuend, which are also the indices of the
result. The second row gives the indices of the subtrahend. For example, the
amend c g_ } subtracts azy through @gs from ag through as, yielding ao, through
jo, and these replace aig through ass.
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gb_flip.cycle=: monad definea=. 0 31 +/ i, 24 NB, 18© a4 get (15% 24) - (last 25)be. 24 0 +/ 4. 24 NB. 2"4 gy get (294 24) - (new 18t ouc=. 48 24 +/ i, 7 NB. last 7 get (last 7) - (7 after 15° 2u)
NB. vo is difference mod m of selected parts of argument
vo=: i16bsoo0ccce"_ {| [: -/ {
NB. vi is top row of 2-row left argument -- result address
vis: [: {. [
NB. v2 is right argument: a 55 item list
v2=: J
g=. vO'vitv2 NB. gerund for amend
¢g}bg}ag}y. NB. amend in three overlapping steps
)

If you look closely at the numbers, you'll notice that recurrence (1) isn’t faithfully
followed. Instead we have

q = (An55— M24) mod nt (2)
Knuth claims that this doesn’t makethe results any less random.
You are probably asking, “Yes, but where did you getthe original list of random
links?” This is the part that happens only once, and that’s good, becauseit is the
most complicated and time-consuming part of the whole method.
In outline, a next random link is formed from three values: the current value next,
the previous value prev, and the seed. The current value is subtracted from the
previous value, and the modified seed is subtracted from this, mod m.
The randomlinks are stored as they are developed in list A, but not sequentially.
The first one is stored in the 21* position, index 20, The next number found will
be stored 21 to the right, in position 41. And the next one 21 furtherto the right, in
position 62. Oops. That addition is made mod 55, so it will actually be stored in
position 7, And so on. There’s a trifle of Fibonacci magic here: there are 34
positions to the right of the first one, and 55 in all, and the numbers 21, 34, and 55
are consecutive Fibonacci numbers. Also, 21 is relatively prime to 55, which
means that the index will take on all values from 0 to 54, inclusive, once each.
Knuth commentsthat the successive values are thus stored as far as possible from
each other, and thatthe initializing wouldbe rather poorif this dispersal were not
done.
The value of seed is not constant; it can be any oneof 31 possible values. For each
of the initial list of random links, a new value of seed is obtained by rotatingits 31
rightmostbits one position to the right.
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bwre=: [: #. 1: |. (31$2)0_ #: J] NB, rotate bits 1-31 to the right

seed=: bwr seed

and then performing
next
m | prev - next + seed

prevs: temp

 

The seed used by Knuth is _314159 mod m,or 2147169489. This is also the initial
value of prev. The initial value of next is 1, chosen because the method requires
that there be at least one odd numberin thefirst set of links.

gb-init_randxs: monad define NB. initial list of random numbers
58 #0  

whilst. i ~: 26 do.
A=, next x PA
seed=. bwr seed
temp=. next
next=. m | prev - next + seed
prev=, temp
xs. S5 {| is, i + 21

end.
A
)

To verify that A has been properly formed, you can look at the first few links
formed. These should be:

A=: gb-init.randx ~314159
20 417 28 { A

1 2147326568 1073977445 536517481

Knuth explains that the first set isn’t random enough to be used. Once the
sequence gets far enough from its beginning, however, the initial transients
become less perceptible. Thus after the initial A is formed, in order to ensure the
necessary degree of randomness, a new list is formed from it by using
gb -flip_cycle five times.

126  



VECTOR Vol.14 No.4
 

 

Whenthis is done,thelist is ready to be used. The complete initializing procedure
is thus

gb_init.rand=:monad define
gb-fptr =: 2
A =: gb_flip_cycle*:5 gb_init_randx y.
)

Theinitial value of A is obtained by
Ast gb_init_rand _314159

A link in the randomlink chain is obtained using the gb_next —randfunction.
gb_next.rand=: dyad define

if. gb.fptr > 56 do.
z=: gb.fptr { A
gbfptr =: <: gb_fptr

else.
A=: gb_flipcycle a
ze 4 { A
gb.fptr =: _2 end.
 

Zz
)

Thelinks are accessed using the index value gb_fptr, and in reverse order. This
doesn’t affect the randomness of the links. Thusthefirst link taken would be the
one at index position 54, which may be accessed (using contracurrent indexing)
with gb_fptr set to _1, and then subtracting 1 from gb_fptr. The links are
taken from the currentlist of links in the if clause until gb_fptr reaches _56, at
which timethe else clause is used to form a new list of links. Item _1 of this new
list is returned, and gb_fptr is set to _2.
To verify that initializing has been done correctly, check the result ofgb_next-_rand:

x: gb_next_rand '!
119318996

Unlike the linear congruential generators, subtractive generators are much lesschoosy about the seed value used. I believe that any value with a generousbalance of 1s and 0s will do. Thus this one method gives rise to an enormousnumber of random link chains, each enormously long, obtainable simply byvarying the seed.

127



VECTOR Vo!.14 No.4
 

Using OpenGL Graphics in Dyalog APL
by Alexander Skomorokhov and Alexei Zalivine

Introduction
Many APL people know about OpenGLfrom thedelightful presentation made by
Chris Burke at the APL97 conference in Toronto. Atleast the authors focussed on
OpenGLafter this event. There are many good things about the Open Graphics
Library:

* Itis open, cross-platform andfree
« Itis the defacto standard
« Many manufacturere are adding hardware support of OpenGL
¢ Itisa powerful and flexible way to produce complex 3D graphics

You mayrefer to Vector publications [1-2] and the book [3] for more details on
OpenGL in general. Many impressive applications of OpenGL are mentioned
there, including Hollywood movies. The authors are far away from an interest in
the animation of dinosaurs. Our interest in graphics is limited to scientific and
financial data visualization, as a part of complex data analysis. Why did we touch
such a monster as OpenGL? It was a kind of bet. One friend of Alexander
Skomorokhov, a Dyalog APL user, told him after the conference in Toronto that
he was going to learn J. Why? Because of OpenGL support in J. The answer was
“it must be easy to do in Dyalog APL” andit wasthestartof a “project”.
Wewonthe bet. But looking back wethinkit is better to allow peopleto learn J.
Whatis bad about OpenGLfrom the APL programmer's point of view?

© You should deal with many (about 150) OpenGLcalls stored as functions in
Dynamic Link Libraries

* You should pass proper APLarrays as OpenGL function arguments, described
as C language data types

e You should provide a low-level connection between OpenGL and your
Windowsapplication written in APL

After Dyadic Systems put our DEMOGLworkspace on their web site we received
many responses from APL users. That shows the interest in powerful graphics
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tools in the APL world and makes some sense of our work with OpenGL. The
main purpose of this paper is to show how to use OpenGL from Dyalog APL and
to simplify this for APL programmers.

Getting Started or Stones to Build a House
OpenGL includes two Dynamic Links Libraries: opengl32.dll and glu32.dll. The
direct access to the OpenGL functions from APL uses the system function name
association. We implemented an interface to OpenGL DLLfunctions by writing a
cover function for each of them. The following general conventions were used:
The nameof the APL cover function exactly matches the name of the OpenGL
functionit calls

* The nameof the associated OpenGLfunction is a composition ofits original
nameplus the suffix DLL

e Nameassociation is conditional and is performed only when the cover
functionis called for the first time

These conventions make the OpenGLpart of the APL code very similar to the C
code used in most books and papers on OpenGL. Well, it is relative pleasure to
see C code. But you can just copy it from a book to the APL session and thatis
helpful.
Some of the OpenGL functions require a pointer to data as an argument. In this
case the corresponding APL parameter is given as an enclosed array of rank 0.
Many arguments of OpenGL functions are passed as predefined constants with
fixed names. Using these constants makes the look of the APL cover functions
even closer to the C syntax. We prepared a whole bunch of such constants to be
used from APL.
All OpenGLfunctions and constants are stored in the namespace g1.

Raw GL-programming for APLers
Preparing cover functions and name association of OpenGL commands and all
constants is a large piece of work. Butall this stuff can not be used directly.
OpenGLis a so-called “rendering” system. This means that a programmer should
provide “a place” for drawing, and a connection between OpenGLandthis place.
After you “explain” to OpenGL where to put graphics output, you maystart the
painting itself. This explanation depends on the platform (if you use a Silicon
Graphics workstation or Windows on a PC) and on the language you use. These
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connections were madeso as to provide portability, but they add headache if you
want work just under Windows, for instance. In this section we will try to hide
the difficulties and to allow as easy a use of the OpenGLcalls as possible.
Let us start from the OpenGL minimum:

OPS
OpenGL

FNS
Cylinder GL_Close GL_Configure GL_Expose GL2GUI Sphere

)VARS
)OBS

gl

All building blocks, such as APL cover functions to associate OpenGL functions
stored in the DLLs and all the predefined OpenGL constants, are stored in
namespace g1 . The main thing in the rootis the user-defined operator OpenGL :

vOpenGL(Olyv
Col obj(GL_Paint OpenGL) par;wgljconf
(1) wgI+GL2GUI obj
[2] obj OWS'Event' 'Close' 'GL_Clase'wgl
(3) obj OWS'Event' 'Configure' 'GL_Configure'
C4] obj OWS'Event' 'Expose' 'GL_Expose' (1>wgl)[5] GL_Paint par
(6] conf+e2+"obj OWG'Posn' 'Sizet
(7) Ove(obj'Configure'),conf
[8] (1Lowgl)GL_Expose 0

The purpose of this operator is to provide communication between an APL GUI
object, given as a left argument obj,and OpenGL functions. The operand
GL_Paint is an APL function, which contains the “pure” OpenGL code you
would like to execute to produce an image on a given APL GUI object. Such a
communication needs an identification of the GUI object, such as a window
handle and descriptor. These low-levelcalls to the Windows and OpenGL DLLs
are hiddenin the function GL2GUTI:

vGL2eurtOhy
[o] z2eGL2GUI obj ;handle;DC;hre;PFD;IPX
ta] handletobj OWG'Handle!
(27 Qestgit
[3] ‘wgolCreateContext_DIL'ONA'U4 OpenGL32.DLL.C3z|wglCreateContext Uw!
{4]  PFD«40 4 37 3,24,(1390),32 0000000
(s] DcC+GetDC handle
[6] IPX«ChoosePixelFormat DC PFD
7] SetPixelFormat DC IPX PFD
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fArcewgiCreateContext DC
wgIMakeCurrent DC Arc
zehandle DC fre
Oes'#'

It is necessary to define OpenGL behaviour on three main (from the OpenGL
view) events: Expose, Configure and Close. Callbacks to these events are assigned
in lines [2-4] of the operator OpenGL andarelisted below.

Col
t1)
C2)
C3]
C4]
ts]
t6)

Col
C4)
{2}
{3]
C4)
ts]

{ol
[11
C2]
(3)
fu)
[5]
C6]
C7]
{6]

vGL_Closelly
arg GL_Close msg;handle;hrce3;DC
handle fre DC+arg
Oes'gi!
wglMakeCurrent 0 0
wglDeleteContext hrc
ReleaseDC handle DC
Qecs'#!

vGL_Configure(Olv
GL_Configure msg
festgi'
giMatrixMode GLh_PROJECTION
giLoadidentity
giViewport 0 O,msg{5 4]
Oest#

vGL_Expose(Olv
DC GL_Expose msg
des'gi'
giClearColor 1111
giClear GL_COLOR_BUFFER_BIT+GL_DEPYH_BUFFER_BITgiMatrixMode GL_MODELVIEW
giLoadIdentity
giCallList 1
SwapBuffers DC
Ocst#!

Callback GL_Close, for instance, cleans up and releases the resources used to
provide OpenGL-to-GUIobject connection on windowclose. If you do not process
this event you waste Windows memory.
The main operator OpenGL, the three callbacks listed above and the function
GL2GUI do not depend on:

e the APL GUIobject you wouldlike to paint on and
« the OpenGL commandsyou wouldlike to execute
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All together they encapsulate the system requirements of using OpenGL from
APLand allow “pure” OpenGL programming in an APLsession.
Wearereadytostart. Let us create a container form to do some OpenGLpainting:

‘PIOWC'Form' ‘fry OpenGL'('Size' 230 280){'Coord' 'Pixel')

Now wehave a form, not very impressive, but clean enoughto paint on:
OpenGL Ladd

 

bid

 
We have an executable system (operator OpenGL}, we have a place to draw on
(Form F), but we havenot yet decided whatto draw.It may be a sphere. An APL
{or OpenGL?) functionto create the image of a sphere is shown below:

[oJ Sphere par;sphere
{11 Qes'#.git
{2] giNewList 1 GL_COMPILE
£3] giColor3f 0.8 0 0
ChJ giRotatef 45 141 1
[s] sphere+gluNewQuadric
[6] gluQuadricDrawStyle sphere GLU_LINE
[7] gluSphere sphere,par
(8] giuDeleteQuadric sphere[9] glEndList
{10] Oes'#t

In line [1] we change space to g1 to access the OpenGL functions (and return in
line [10] after the job is done). Lines [2] and [9] are service lines and should be
used in all other functions. They open and close a list of OpenGL commandsto be
executed to create an image. Lines [3-8] are the main content to draw a sphere.
Remember that OpenGL is a procedural, rather than a descriptive graphics
language. We describe what should be drawn and how an image should lookstep
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by step. Lines [3-4], for instance, describe RGB colour (Red, Green, Blue intensity,
ranged from 0 to 1) and rotation around a vector (J,1,1) with angle of rotation
equal to 45°. Other parameters of the image are taken from the right argument of
the function.It is a numeric vector of: radius of the sphere, slices (numberof lines
of longitudeon the sphere) and stacks (numberoflines of latitude on the sphere).
Well, enough on OpenGL.Let us draw on Form ‘F’ a Sphere using OpenGL calls
with parameters 0.7, 20 and 20. This English is directly translated to APL as:

'F' Sphere OpenGL 0.7 20 20

Andour form view is now changed to:
eaeele SBE:

 
 

If you would like to draw a “cylinder” you should prepare in the Dyalog APL
function-editor an OpenGLscriptlike:

Col Cylinder par;obj[1] des'#.g1!
C2] giNewList 1 GL_COMPILE
[3] giColor3f 001
(sj giRotatef 45114 4
Cs} obj*gluNewQuadric
Ce} giuQuadricDrawStyle obj GLU_LINE
[7] giucylinder obj,par
C8) gluDeleteQuadric obj
9] glfndList
[10] Ocs'#

And ask APL to draw it on Form ‘F’ as:
'F' Cylinder OpenGL 0.7 .5 .7 20 20
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The right argument above defines base radius, top radius, height, slices and
stacks. You will get the image:
ECBASuel BEE

 

 
You may even create in APL several GUI objects, like forms or subforms of the
same form, and draw OpenGLon each object separately, as illustrated below:

'F'QWe'Form' "fry OpenGL'('Size' 45 60)
'F.St'ONC'SubForm' ''('Posn' 0 0)('Size' 100 33)
'P.S2'QWc'SubForm' ''('Posn' © 34)('Size' 100 33)
'P,Sa'DWC'SubForm' ''('Posn' 0 68)('Size' 100 32)
'P'QWS'Coord' 'Pixel'
'F.S1' Cylinder OpenGL 0.5 0.5 0.7 3 3
'F.S2' Cylinder OpenGL 0.7 0.3 0.7 33 3
'F,S3' Cylinder OpenGL 0.3 0.3 0.9 33 3

eaeeee Sie
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This way allowsyouto create a multi-window graphical application.It also helps
you to see and compare the influence on an image, of different OpenGL settings
and parameter values. Wewill tell more on this in the next section.

Learn GL-basics With the Help of APL
To assist APL programmers to learn OpenGL comfortably we have implemented
a GU] application called GL Tutor. On startup youget the two forms:
PATean [—[OE x]

 

  CEtenn eenead Bek
Ele’ Action’ Hep a
 

 

   
The small oneis a container for OpenGL images. Thelarger one is the work place
of an OpenGL student. The main white area is a multiline edit field, where you
may enter and edit your “pure” OpenGL code, like the code to draw a cylinder
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from the previous section. The application takes care of the OpenGL-to-APL
interface. In somesenseit is a GUI implementation of the operator OpenGL from
the previoussection.
The File menu contains a list of prepared examples from the popular book
“OpenGL Superbible’ [3]. Original examples are listed for using by C
programmers. We have adapted them for Dyalog APL, but you can see that the
texts are very close and the difference is mostly aboutsetting function arguments
(representation of C data types in APL). You may select an example usingthe File
menu, or enter your own.
The Action menu provides the possibility of generating events, like Create,
Expose, Configure, Keys, Paint and Close. The Show button performs the
execution of OpenGL code and creates an image in the OpenGL container form.
The Clear button does the same, but it clears the previous content of the graphics
window before execution. You may alsorotate the image in the graphics window
using the cursor keys, or move the image around using Shift+cursor keys.
Let us select Example2 from the File menu and press the Show button:
22: OpenGL Tutor for DyalogAPL/w {oy x]
Fie. Action. Help << = ah é,
giColoraf 0.8 0 0 +|
glAotatef “45100
glRotatef 45010
giRotatef 0001
obJegluNewQuadric
gluQuadricDrawStyle obj GLULLINE
gluCylinder obj 10.5 0.7 12 12

Jel
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Nowedit line gluCylinder obj 1 .5 2 12 12 to change the height ofthe cylinderfrom 0.7 to 2.

 
Now change the numberoffilling polygon lines from 12 12 to 10 40 and see howit affects the image:

pfile. Aption Hep 2m eg!
glColordf 0.800
glRotatef “45100
glAotatef 45010
glRotatef 6001
obj+gluNewQuadric

| gluQuadricDrawStyle obj GLU_LINE
gluCylinder obj 10.5 2 10 40

 

   
 

 

 A     
 

Parse) [Joy]
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Welike the fact that APL is an interactive language (well, not always). Now we
have an interactive OpenGLas well.

OpenGL Function Designer
Why use GL Designer?
Raw OpenGL programming with the use of a bunch of cover functions to call
appropriate DLL functions allows you to use all the power and flexibility of
OpenGL. But it costs too much effort to learn OpenGL and it leads to low
productivity of programming.
To avoid these difficulties you can developutility functions. That allows you to
hide most of the OpenGLcontext and to use high-levelcalls. It is possible at the
expenseof flexibility. Many parameters and object properties should take some
default values in this case. The rest of the parameters and properties are still a
valuable set. The user should understand the meaning and influence of each
argument, or spend much time experimenting with different function calls.

The main idea of OpenGL function design under GUI control is to combine the
advantages of both approaches. The purposes of GL Designerare:

1. Makeit easy to try and select parameters and properties of a GL image
2. Automatically create auxiliary functionsfor further independent usage

Whatis GL Designer?
GL Designer is an APL function (and probably a number of subfunctions),
separate for each class of OpenGLtasks, like drawing a surface. The Designer
function uses a minimum number of arguments, first of all the data to be drawn.
Whenyoucall the Designer function you get two main forms, one a container for
an OpenGLimage andthe other a form to define and select parameters. After any
change of parameters you may see their influence by selecting the Apply button.
When you finish the definition of parameters you select the OK button and the
resulting APLcode is generated automatically.

An example of using GL Designer
Here we describe using GL Designeroriented to build GL-objects, like NURBS-
type surfaces (Non Uniform Rational B-Spline). This task is widespread in
scientific data visualisation. Thecall of the Designer function is as follows:

Designer argi arg? arg3
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Where the arguments are: array of control points, array of texture and array ofcolours. The rest of the parameters take their default values. The user gets twomain forms shown below:

 

           

   

 

r = 3 :Petamatis tolerance .
: ov) “Ton

‘vstepf[OSC
3 Display mode [PoygonSSS
Samping method [Path length =

   
 

 

 

        

 

The small form is the OpenGL image container. It shows a surface using a mesh ofpoints data which you passed as an argument, and default values of the otherparameters.
Thelarger form stands for the designeritself. You can see six tabs, which groupthe differentsets of surface parameters and properties as follows:

1, Lighting(intensity, angle of scatter of the sourceoflight, point of view andlocation of watcher, diffused, dispersed orreflected lightetc.)
- Colour, and a possibility of governing the colourof an object and a graphic
. Material (characteristics such as surface, degree of reflection, etc.)
. Properties (style of nets and outlines, distances between net nodes,etc.)
. Texture (level of details of a texture, style of texture imposition, etc.)

>
Fo

fF
YW

DN

. Effect of Mist (or even fog, type ofdiffusing a colour, density and othereffects).
The nextfiguresillustrate someeffects of playing with the property and lightingparameters. The default surface is built in accordance with given data. Thedisplay modeis “Polygon” and the sampling method is “Path length” (net withshown numeric parameters).
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Nowlet us changethe polygonfilling parameters (U-Step and V-step):
pe WE

Ee. Botions Lighting | Color, | Matial’ Property |Texte] Foo

-

|    

     

   

Sampling tolerancers
Paramatic toleranceTO

usepfS™S~SS
vstep[——S*=CS~=S

Display made. tst*~«~iw
Sampling method dstence

*“ Caling ’
FAuto load matix 

 

 

To finish this demonstration set Display mode to “Fill”, and allow lighting
(CheckButton “Enable” is on):
Peaaeae lop) fn 2d
Hie’ Dotiors oe * ‘Uheing [color | Matiiat| Propet] Texte|Fog °|

   
   

     

      

ftIntervsive OeyCommon eh Be ney Addition ster stent:
j Color Red Green Blue”:

Spot 180d AmbientOTOTOose Ameria gee DgghigePTT TT

  

   

TU, SpecterTTic TU. postion and direction ~0t
Cond Xv z

Postion OF OTT:
@ Two side . HT Diteetion OO T7}te“Polour-Red Gieen Blue ‘fy. 2 :Intensive [02TOS(02; WEnable
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Generating APL functions
After a developer has got a surface, satisfying the requirements, all necessaryfunctions are generated automatically on leaving the Designer. “Compilation”also checks for used OpenGL commands and minimizes namespace g1. Designerstuff is removed also. You may nowsave the resulting workspace of minimum
size, and useit as stand-alone piece of OpenGL graphicsin the future.

Conclusion and Future Directions
The paperillustrates that with the use of the predefined namespace g1 and theinterface operator OpenGL it is easy to create OpenGL graphics from DyalogAPL. The GUI application referred to as OpenGL Tutor may help in learning the
OpenGLlanguage for APL programmers.
An approach based on the OpenGL Designer allows implementation of complexOpenGL functions under GUI control and with minimum knowledge
requirements of OpenGL.
The other way to increase the productivity of OpenGL programming in APL is in
writing auxiliary functions to be used as macrosto create complex images. We do
not describe this topic here. It will be covered at the OpenGL and Dyalog APL
Tutorial planned for the APL98 conference.
Anotherinteresting issue is the incorporation of an APL-to-OpenGLinterface into
the CPro development system from Causeway Ltd. Adrian Smith created an
experimental CPro class on OpenGL to allow use of OpenGLas part of a GUI
application designed under CPro. The results are quite impressive. We are
planning to pay special attention to this topic at the APL98 Tutorial.
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Last, but not least, is what wecall application-oriented functions. It is a stand-
alone small GUI application using OpenGL. An example is shown below:

 

TT Mode
Pixel Size: {7 a
"Wwiathe ie   

}t was created for the visualization and analysis of noise spectra in Nuclear
Reactor Diagnostics. Why is OpenGL very helpful here? It makes it easy to
implement an image rotation and allows one to see the data from different
viewpoints. Altogether it is a simple program, but adds a new dimension to
visual data analysis.
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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 Ist
August, November or February if preferred. The British APL Association is a
special interest groupofthe British Computer Society, Reg. Charity No. 292,786
Name:  
Address:  
 

Postcode / Country: 
Telephone Number: 
Email Address: 

Category (please tick box) to run from: Ist May QO August QO Nov O FebQ
UK private membership ... 0.2.2.6 0.2 eee eee £12 Q
Overseas private membership ..........0--0 eee £14 Q
Airmail supplement (not needed for Europe) ..........£4 Q
UK Corporate membership ........--0-. 0002-000 £100 Q
Corporate membership overseas .........--.000055 £135 Q
Sustaining membership .........0.--020 0002 eee £430 Q
Non-voting UK member(student/OAP/unemployed only) £6 Q
PAYMENT — inSterling 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
Mastercard, Visa or JCB number.

you may quote your

Iauthorise you to debit my Visa/Mastercard/JCB account

Number: Loi Coit Crews tris Expiry date: 14 |i
for the membership category indicated above,

Q) annually,at the prevailingrate, until further notice
one year’s subscription only

(please tick the required option above)

Signature:
 

 

   

 

     

Data ProtectionActThe information suppliedmay be
stored on computerandprocessed
dn accordance with the registration
of the British Computer Society. 

Send the completed form to:
British APL Association, c/o Rowena Small, 8 Cardigan Road, LONDON E3 5HU, UK
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