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Ein Array Processing File System

Idee des Array Processing File Systems ist
das Bereitstellen mathematischer Funktionen
im Dateisystem. Als Beispielanwendungen be-
handelt dieser Beitrag das Lésen quadratischer
Gleichungen, das Invertieren von Matrizen, das
Multiplizieren von Matrizen sowie das Verarbei-
ten von Produktionsmatrizen.
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Dyalog Version 11.0

With the addition of classes and the ONEW sys-
tem function for creating instances of classes,
version 11.0 is the first version of Dyalog APL
with core language support for writing object
oriented applications. However, objects are not
entirely new to Dyalog APL — the first objects
appeared in the language around 1990.
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The Evolution of Array Programming
APL (A Programming Language), invented by
Falkoff and Iverson in the 1960’s was in some
sense revolutionary in that it used the array as
the fundamental unit of computing by defining
operations that took arrays as arguments and
produced arrays as results. This paper traces
the evolution of APLs array programming para-
digm and illustrates how it has evolved and in-
fluenced modern computing.

Seite 25
Die Entdeckung statistischer Methoden
im Umgang mit APL
Im ersten Beispiel wird gezeigt, wie Abwei-
chungen in Kalkulationen bewertet werden
kénnen. Obwohl eine géngige Lésung be-
reits existierte, konnte durch APL-Tests er-
kannt werden, dass mit dieser etwas nicht
stimmte, and und es wurden aussagekrafti-
gere und realistischere Resultate gefunden.
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Liebe APL Freundinnen und APL Freunde,

bei unserer zweiten Tagung in 2005 sind wir wie vom Wetterbericht angekiindigt, heftig
eingeschneit worden. Gliicklicherweise hatten wir bei der Thomas Cook AG einen sehr
freundlichen Gastgeber fiir unsere Tagung gefunden. Besonders bedanke ich mich bei
Herrn Peter Odenthal von Thomas Cook, der fiir uns die hervorragende Organisation
der Tagungsriumlichkeiten iibernommen hat. Neben Vortrigen von APL Herstellern und
APL Anwendern wurde uns auch ein Einblick in APL Anwendungen bei Thomas Cook
gewiahrt.

An dieser Stelle sei auch den Referenten fiir ihre Arbeit gedankt. Gleichzeitig méchte
ich wieder die Bitte an potentielle Referenten richten, uns weiterhin interessante Vortrige
zu liefern.

Als Vorabinformation méchte ich bekannt geben, dass unsere Herbsttagung im Jahre
2006, welche fiir den 27./28. Novemer geplant ist, unter dem Motto ,,40 Jahre IBM APL® steht. Auch diese Tagung wird
sicher wieder interessant werden, so dass Sie sich den Termin fiir einen Besuch der Tagung reservieren sollten. Nihere Datails
werden wir rechtzeitig bekannt geben. Bitte besuchen Sie dazu auch unsere web-site apl-germany.de.

Reiner Nussbaum
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Lusammenfassung

Idee des Array Processing File Sys-
ms ist das Bereitstellen mathemati-
er Funktionen im Dateisystem. Als

hungen, das Inver
das Mltiplizieren von Matrizen sowie
das Verarbeiten von Produktionsmatri-
zen. Die zu verarbeitenden Daten wer-
den entweder direkt als Dateien bereit-
gestellt oder zumindest die Information,
wie auf die Verarbeitungsdaten zugegrif-
fen werden kann (z.B.: SQL-Befehle,
wenn sich die Daten in der Datenbank
befinden). Die Verarbeitung wird gestar-
tet, in dem eine Triggerdatei in ein be-
stimmtes Verzeichnis gestellt wird.

Ein Hintergrundprozess untersucht
fortlaufend das Dateisystem nach sol-
chen Triggerdateien. Wenn eine Datei
gefunden wird, so kann anhand des
Verzeichnisses, in dem sich die Datei
befindet, unmittelbar die Verarbeitung
stattfinden. Die Art der Verarbeitung
sowie alle weiteren Verarbeitungspara-
meter kénnen aus dem Ort abgeleitet
werden, an dem sich die Triggerdatei
befindet.

Soweit ein standardisiertes Anwen-
dungsumfeld fiir die mathematischen
Verfahren benutzt wird, welches aus

Dr.Reiner Nussbaum

Ein Array Processing File System
gift-ALU APFS: das Dateisystem lernt rechnen

aiehreren anderen Maschinen erfolgt
(Cross System Processing) oder sogar
auf anderen Rechnerplattformen, wie
Unix, Linux usw. (Cross Platform Pro-
cessing). So wire es beispielsweise auch
moglich, komplizierte mathematische
Funktionen, welche in APL oder C ge-
schrieben sind, auch von Cobol Pro-
grammen aus zu benutzen.

B 1. Grundidee

Die Idee des Array Processing File
Systems ist, dass in Verzeichnissen nu-
merische Informationen in der Form
von Arrays, d.h. Vektore und Matrizen
bereitgestellt werden. Nachdem alle fiir
die Verarbeitung erfordetlichen Arrays
vorliegen, wird diese veranlasst, in dem
eine (leere) Triggerdatei mit einem ver-
abredeten Namen in das Verzeichnis
gestellt wird. Nach der geforderten Ver-
arbeitung werden die Ergebnisse in dem
gleichen Verzeichnis zurtickgegeben.

Das Bereitstellen der Informationen
kann etwa in menschenlesbarer Form
als Textdateien, oder in einer internen
Darstellung erfolgen. Alternativ dazu ist
es auch denkbar, dass etwa in einer Da-
tenbank entsprechende Tabellen abge-

i
ot BT

speichert werden oder SQL Befehle hin-
terlegt werden; anhand derer die nume-
ischenl Daten (Arrays) ermittelt werden
kénnen.

Mit einer solchen Vorgehensweise
kénnen Verarbeitungsabldufe so gestal-
tet werden, dass beispielsweise die Da-
tenbeschaffung bzw. Datenprisentation
von einem Programmiteil erfolgt, wih-

rend der numerische Teil von einem
davon unabhingigen Programm abge-
arbeitet wird. Die Trennung hat dartber
hinaus den Vorteil, dass die numeri-
schen Funktionen damit auch fir Pro-
grammiersprachen zuginglich gemacht
wird, welche fiir mathematische Proble-
me eigentlich nicht gedacht sind, etwa
COBOL. Genauso ist es an dieser Stel-
le méglich, die Verarbeitungsteile auf
verschiedene Rechner mit ggf. unter-
schiedlichen Plattformen zu verteilen.

B 2. (Beispiel-)Funktionen

Die Grundidee wird nun anhand von
Beispielfunktionen verdeutlicht. Als
Basis werden einige einfache mathema-
tische Probleme herangezogen. Zur
Vereinfachung wird in allen Beispielen
davon ausgegangen, dass die numeri-
schen Werte als menschenlesbare Da-
teien vorliegen sollen. Damit ist es leicht
moglich, ein standardisiertes Umfeld fiir
die mathematischen Operationen zu be-
schreiben. Es sind vier Hauptbereiche
fir das Verarbeitungsumfeld erkennbar:
® Auswerten des Verarbeitungsumfel-

des: wo befinden sich die Eingabe-

werte, was ist zu tun und wohin sol-
len die Ausgabewerte abgelegt wer-
den?

4
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® Beschaffen der Eingabewerte: die zu verarbeitenden Da-
ten mussen fir die Verarbeitung bereitgestellt werden; in
dem hier betrachteten Fall ist dies das Einlesen der Text
Arrays. Falls die Daten aus anderen Quellen, etwa einer
SQL Datenbank beschafft werden miissen, so ist an dieser
Stelle eine geeignete Anpassung durchzufiihren.

® Numerische Verarbeitung der Daten: Nachdem die Da-
ten bereitstehen und bekannt ist, was mit den Daten zu
geschehen hat, kann in diesem Dritten Schritt die Verar-
beitung stattfinden.

® Bereitstellen des Ergebnisses: In einem letzten Schritt wird
das Ergebnis der numerischen Verarbeitung ausgegeben.
Die dazu notwendigen Informationen wurden in dem ers-
ten Schritt bei der Auswertung des Verarbeitungsumfel-
des ermittelt. Wenn die Ergebnisdaten nicht wie hier an-
genommen als Textdaten auszugeben sind, so ist an die-
ser Stelle eine geeignete Modifikation durchzufihren.

Mit dieser allgemeinen Vorgehensweise konnen beliebige
mathematische Aufgaben gelost werden, die einen oder
mehrere ,Arrays’ als Eingabe benutzen und als Ergebnis ei-
nen ,Array’ liefern. Da unterschiedliche Prozesse iiber die
Verzeichnisstruktur getrennt werden, ist es sehr leicht mog-
lich, eine Parallelverarbeitung fiir den numerischen Teil zu
implementieren. Wie weiter unten beschrieben wird, ist auch
die Verteilung auf verschiedene Rechner, ggf. auf unter-
schiedlichen Plattformen, leicht realisierbar.

Beispielhaft werden nun einige Lésungen beschrieben.

P Losen von quadratischen Gleichungen

In diesem Abschnitt wird das Verarbeiten eines einfachen
Vektors, die Koeffizienten einer Quadratischen Gleichung,
mit einem kurzen Programm gezeigt werden. Bei dem Lo-
sen quadratischer Gleichungen steht man vor folgendem
mathematisches Problem:

Allgemeine Form: (nur reelle Werte)
ax2+bx+c=0

Koeffizienten a, b, ¢ (a <> 0)
Losung:
-b £ sqr(2b-4ac)

x1,2 =
2a
Diskriminante D = 2b-4ac
D > 0 - zwei Losungen
D =0 - eine Loésung
D <0 - keine reelle Losung

Das Umsetzen des Problems fiir ein array processing file
system erfolgt in der nebenstehend beschriebenen allgemei-
nen Vorgehensweise. In der Funktion ALU_Q_GLEICHUNG
wird zunichst das allgemeine Umfeld fiir die Verarbeitung
ermittelt (ALU3_INIT). Der anwendungsbezogene Teil,

® das Einlesen der Daten aus der Datei ,,gl_parms.txt*,

® die Verarbeitung und

® das Ergebnis in der Datei ,,A-Q_GLEICHUNGTXT* wird
bereit gestellt in der Funktion ALUAPPL, Q_GLEICHUNG.
(siche nachstehende Darstellung):

VALU_Q_GLEICHUNG [0]V

]  ALU_Q_GLEICHUNG
[1] RC«ALU3_INIT
1 RC«ALUAPPL_Q_GLEICHUNG

VALUAPPL_Q_GLEICHUNG[1]V (Auszug)

]  RC«ALUAPPL_Q_ GLEICHUNG;M;R;G_ERROR

5] MeREADMAT 'gl_parms.txt' A READ FROM FILE
]

R«Q_GLEICHUNG,M A CALCUTALE SOLUTION
10] 'A-Q_GLEICHUNG.TXT' ALUAWRITEMAT?%3 1pR
13] >0

Das Losen der Aufgabe ,,Quadratische Gleichung®, ge-
schieht in der Funktion Q_GLEICHUNG. (siche nachste-
hende Abbildung). Dabei beschrinken wir uns hier auf den
Zahlenraum der reellen Zahlen.

VQ_GLEICHUNG [0]1V
[0] 0O«Q_GLEICHUNG I;A;B;C;X;Y;Z;XX;TXT
[1] A QUADRATISCHE GLEICHUNG LOESEN

[2] 0101

[3] A«I[1]0B«I[2]0C«I [3]

[4] O«3pc"!

[5] -+ (0>Xe (B*2) -4xAxC) /NULL
(61 - (0=X) /EINS

[7] ZWEI:O[1] «c'ZWEI LOESUNGEN'

[8] O[2] « ((Y«-B) +Z¢X*0.5) +XX2xA

[91] 03]« (Y-2) +XX

[10] -0

[11] NULL:O[1]«<'KEINE REELLE LOESUNG', TXT

(121 -0
[13] EINS:0[1]«c'EINE LOESUNG',TXT
[14]  O[2]«-B=(2xa)
(151 -0
v
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Ein Beispielablauf fiir das Lésen quadratischer Gleichun-
gen ist folgender: Gegeben sind in der Datei gl_parms.txt die
Wette:

CEEEEETTT .ol

Qatsi fesrheben Pomst 7
1 E -5 =]

¥

L F
3

Da fir diese Problemstellung schon alle Eingabeinforma-
tionen vorhanden sind, kann die Verarbeitung veranlasst wer-
den, in dem (fiir dieses Beispiel) eine leere Datei mit dem
Namen doit.txt in das Verzeichnis gestellt wird. Natirlich
konnte auch ein anderer Dateiname als doit.txt verabredet
werden.

Das Ergebnis der Verarbeitung mit obigem Programm
Q_GLEICHUNG ist:

& A-Q_GLEICHUNG.TXT - Editor -0l x|

Datei EBearbeiten Farmak 7

| ZWEI LOESUNGEN ZU 1X"2 + GBX + —f ;I
1
-G

4] v 4

» Invertieren von Matrizen

Hier wird das Verarbeiten eines zweidimensionalen Ar-
rays am Beispiel des Invertierens einer Matrix dargestellt. Das
Problem stellt sich mathematisch wie folgt:

Invertieren von Matritzen

Allgemeine Form:
A * Inv(A) = Identity
Arbeitsweise:

Bereitstellen der Eingabewerte in der
Datei ,,matrix.txt®.

Das Ergebnis wird geliefert in der
Datei ,,A-INVMAT. TXT*.

Falls die Matrix nicht invertierbar ist,
wird ein Hinweis in der Datei
HSALUMSG.TXT* ausgegeben.

Die Arbeitsweise in dem array processing file system ist
im wesentlichen gleich. In der Funktion ALU_MATINVERT
wird zunidchst das allgemeine Umfeld fir die Verarbeitung
ermittelt (ALU3_INIT). Der anwendungsbezogene Teil,

@ das Einlesen der Daten aus der Datei ,,matrix.txt®,

@ die Verarbeitung und

® das Bereitstellen des Ergebnisses in der Datei
SA-INVMAT TXT
geschieht in der Funktion ALUAPPL,_MATINVERT.

VALU_MATINVERT [0]V

[0] ALU_MATINVERT

[1] RC«ALU3_INIT

(2] RC+ALUAPPL_MATINVERT
v

Bei der Losung des Problems mit APL ist besonders inte-
ressant, dass das Invertieren der Matrix unmittelbar mit ei-
ner eingebauten Funktion l6sbar ist (Zeile 8).

VALUAPPL_MATINVERT [(J]V
[0] RC<ALUAPPL_MATINVERT;M; INV;R; G_ERROR
[1] G_ERROR«RC+0 A INIT GLOBAL ERROR SIGNAL

[5] M«READMAT [matrix.txtld A READ FROM FILE

[6] - (0#G_ERROR) /ER01 A I/O ERROR

[71 > (~=/pM) /ER02 A SQARE MATRIX

[8] 0-ER030 [JEA OINV«EMD A PRODUCE MATRIX INVERSION
[9] R« (GTAIDENT 1teM) - INV+.xM A CHECK FOR IDENTITY MATRIX
[10] ->(v/1E 10<,R)/ER03 A NON SINGULAR MATRIX
[11] DA-INVMAT.TXTO ALUAWRITEMAT INV

[12] - (0#G_ERROR) /ER04 A PROBLEMS WRITING INVERTED

MATRIX
[13] HOST ALUASYSPATH,G_DIRSEP,Balu3-sigok.batB
[14] -0

[15] A *~ MESSAGES AND CODES #+*

A TELL RESULT

[26] *0
\

Hin Beispielablauf fiir das invertieren einer Matrix ist fol-
gender:

Gegeben sind in der Datei matrix.txt die Werte

2 matrou ot~ Edtor ST

Datei Bearbeiten Format 7

5 7 9 :I
9 E 7

1 1 1

| ILIJ,p:

Da fiir diese Problemstellung schon alle Eingabeinforma-
tionen vorhanden sind, kann die Verarbeitung veranlasst
werden, in dem — fiir dieses Beispiel — wieder eine leere Da-
tei mit dem Namen doit.txt in das Verzeichnis gestellt wird.
Natiirlich kénnte auch ein anderer Dateiname als doit.txt
verabredet werden.

6
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Das Ergebnis der Verarbeitung mit dem Programm
ALUAPPL_MATINVERT ist

(50 tvoar rxr - conor TP
[stei Fearbsbenn Formst 7
-0 . 1EEGEEREGRET D l16GEGEEEET 0.3333333313 -

-0 1leebeeehe? —0. 3333333333 3 833333333
0.3333333332 0. 1666666647 -1, 1GGEEEEGT

B Multiplizieren von Matrizen

In diesem Abschnitt wird das Verarbeiten von zwei Ar-
rays behandelt. Da die beiden Arrays in einer beliebigen Rei-
henfolge bereitgestellt werden kénnen, wird hier deutlich,
dass es sinnvoll ist, die Verarbeitung erst dann zu beginnen,
wenn eine Triggerdatei vorliegt. Als Beispiel wird das multi-
plizieren von Matrizen verwendet. Das Problem ist:

Produkt zweier Matritzen
Allgemeine Form:

M = M1 * M2
Arbeitsweise:

m Bereitstellen der Eingabewerte in den Dateien ,,matrix-
1.txt“ und ,,matrix-2.txt“.

= Das Ergebnis wird in der Datei ,, MATMULT.TXT* be-
reitgestellt.

= Die Anzahl der Spalten von ,,matrix-1.txt™ muss mit der
Anzahl der Zeilen in , matrix-2.txt
ubereinstimmen.

= [m Falle von Fehlern wird ein Hinweis in der Datei
HALUMSG.TXT ausgegeben.

Die Arbeitsweise in dem array processing file system be-
inhaltet nun das Verarbeiten zweier Arrays (Matrizen). Da
diese in einer beliebigen Reihenfolge gespeichert werden
konnen, wird an dieser Stelle deutlich, dass es eine wesentli-
che Vereinfachung ist, den Start der Verarbeitung an das
Vorhandensein einer Triggerdatei zu binden. In der Funkti-
on ALU_MATMULT wird wieder zunichst das allgemeine
Umfeld fir die Verarbeitung ermittelt (ALU3_INIT). Der
anwendungsbezogene Teil,

- das Einlesen der Daten aus den Dateien ,,matrix1.txt“ und

L,matrix2.txt*,

- die Verarbeitung und

- das Bereitstellen des Ergebnisses in der Datei
»MATMULT.TXT*
geschieht in der Funktion ALUAPPL_MATMULT.

VALU_MATMULT [0]V

[0] ALU_NMATMULT

[1] RC«ALU3_INIT

[21 RC<ALUAPPL_MATMULT

Bei der Losung des Problems mit APL ist besonders inte-
ressant, dass die Matrizenmultiplikation unmittelbar mit ei-
ner eingebauten Funktion 16sbar ist (Zeile 10).

VALUAPPL_MATMULT [[]V
[o] RC+ALUAPPL_MATMULT;M1;M2;RES;R; G_ERROR

[1] G_ERROR«RC+0 A INIT GLOBAL ERROR SIGNAL

[5] M1<READMAT 'matrix-1.txt' A READ FROM FILE

[6] -+ (0#G_ERROR) /ERO1 A I/0 ERROR

[71 M2«READMAT 'matrix-2.txt' A READ FROM FILE

[8] - (0#G_ERROR) /ER01 A I/0 ERROR

[9] > ((T1tpM1) #1tpM2) /ERO2 A CHECK PROPER RANK OF MATRICES

[10] RES«M1+.xM2 A PRODUCE MATRIX PRODUCT
[11] 'MATMULT.TXT' ALUAWRITEMAT RES

[12] - (0#G_ERROR) /ER04 A PROBLEMS WRITING INVERTED MATRIX
[13] HOST ALUASYSPATH,G_DIRSEP, 'alu3-sigok.bat' A TELL RESULT
[14] -0

[15] A %+ MESSAGES AND CODES *+*+

Ein Beispielablauf fiir die Matritzenmultiplikation:

Gegeben sind in den Dateien ,,matrix-1.txt“ und ,,matrix-
2.txt“ die Werte

B4 matrix-1. b - Edtor WS

Datei Bearbeiten  Format 7

135 74 -
246 8 10 _I
357911

4 F ‘é

=10l x|
=)

& matrix-2.txt - Editor

Datei Bearbeiten  Format 7

~1 T U e L
[ 20, PN
LM e L PO

| -

4] 2

Die Reihenfolge, in der die Dateien erstellt werden, ist
beliebig. Wenn alle Daten vorhanden sind, kann die Verar-
beitung veranlasst werden, in dem —fiir dieses Beispiel- eine
leere Datei mit dem Namen doit.txt in das Verzeichnis ge-
stellt wird. Natiitlich kénnte auch ein anderer Dateiname als
doit.txt verabredet werden.
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Das Ergebnis der Verarbeitung mit demProgramm

ALUAPPL_MATMULT ist VALU_PM[0]V
[0] ALU PM
[1] RC+ALU3_INIT
- O] x| [2] RCALUAPPL,_PRODUKTTONSMATRIX
Datei Eearbeiten Format 2 v
321 -
4 3 2 _I
543 Bei der Losung des Problems mit APL ist besonders inte-
g g E ressant, dass die Matrizenmultiplikation unmittelbar mit ei-
| = ner eingebauten Funktion l6sbar ist (Zeile 14).
4] 2W

VALUAPPL_PRODUKTIONSMATRIX [0]V
[01] RC+ALUAPPL_PRODUKTIONSMATRIX ;M1 ;M2 ;M3;RES;R; G_ERROR

[1] G_ERROR«RC+0 A INIT GLOBAL ERROR SIGNAL

P Produktionsmatrizen

. . . . [5] M1<READMAT 'matrix-r2z.txt' A READ FROM FILE
In diesem Teil geht es um das Verarbeiten von drei Ar-
. R . . (6] -+ (0#G_ERROR) /ERO1 A I/0 ERROR
rays. Es wird als Beispiel das Verarbeiten von Produktions- I R
matrizen behandelt. Dabei soll bei bekannten Beziehungen {81  ~(0#G_ERROR) /ER0L A 1/0 ERROR
zwischen Rohstoffen und Zwischenprodukten sowie der (9] M3« READMAT 'vektor-ep.txt' A READ FROM FILE
Beziehung von Zwischenprodukten zu Endprodukten bei B0 (- aeeR) s ) S 2R
. . .. [11] M3« ( (pM3) , 1) pM3
gegebenen Endproduktmengen die Mengen der jeweiligen _
[12] > (( lTle)*lTpMz)/EROZ A CHECK PROPER RANK OF MATRICES

Rohstoffe ermittelt werden. Das Problem ist: S ——

[14] RESeM1+. xM2+. xM3

Problem: Produktionsmatrix auswerten 115
[16] - (0#G_ERROR) /ER04

A PRODUCTION MATRIX
'prodmat.txt' ALUAWRITEMAT RES
A PROBLEMS WRITING INVERTED MATRIX

17 HOST ALUASYSPATH,G_DIRSEP, 'alu3-sigok.bat' TELL RESULT
Gegeben: (17 a sigok.bat' A
[18] -0
® Bezichung zwischen Rohstoffen und Zwischenprodukten o <
Datei matris-r2z.1xt v

® Beziehung von Zwischen- zu Endprodukten

Datet matrix-z2e.txt
® Vektor an zu erzeugenden Endprodukten
Datei vektor-ep.txt

Ein Beispielablauf dazu:
Gegeben sei die Beziehung Rohstoffe zu Zwischenpro-
dukten in der Datei ,,matrix-a2z.txt*:

Gesucht:

i matrocrzza ML=

. Datei EBearbeiten Format 7
® Menge der benétigten Rohstoffe

- |2 4281 -
Datei prodmﬂf.m cnog31z2
12406
Es werden hier also drei Arrays (zwei Matrizen und ein 13130 =
Vektor) verarbeitet. Da diese in einer beliebigen Rethenfolge q o

gespeichert werden kénnen, wird an dieser Stelle wieder deut-
lich, dass es eine wesentliche Vereinfachung ist, den Start der
Verarbeitung an das Vorhandensein einer Triggerdatei zu
binden. In der Funktion ALU_PM wird wieder zunichst das

die Beziehung von Zwischenprodukten zu Endproduk-
ten in der Datei ,matrix-z2e.txt:

allgemeine Umfeld fir die Verarbeitung ermittelt 10| x|
(ALU3_INIT). Der anwendungsbezogene Teil, Datei Bearbeiten Format
® das Einlesen der Daten aus den Dateien ,,matrix-r2z.txt*, z
»matrix-z2e.txt™ und “vektor-ep.txt*, 2 41 -
® die Verarbeitung und % i E j
® das Bereitstellen des Ergebnisses in der Datei 02 3
»prodmat.txt bl
geschieht in der Funktion ALUAPPL_MATMULT. 1 al |7
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sowie die Anzahl der zu fertigenden Endprodukte in der
Datei ,,vektor-ep.txt®:

5] vektor-cptt - [=IE]

Datei Bearbeiten  Formak 7

[Lo0 200 200 -
4 P s

Die Reihenfolge, in der die Dateien erstellt werden, ist
beliebig. Wenn alle Daten vorhanden sind, kann die Verar-
beitung veranlasst werden, in dem —fiir dieses Beispiel- eine
leere Datei mit dem Namen doit.txt in das Verzeichnis ge-
stellt wird. Natiirlich konnte auch ein anderer Dateiname als
doit.txt verabredet werden.

Das Ergebnis der Verarbeitung mit obigem Programm
ALUAPPL_PRODUKTIONSMATRIX ist in der Datei
,»prodmat.txt:

Eu'lll‘ll‘l-l’l'l.ﬂ‘.l# - mﬂ
Datei  Besrbeften Formst

4

24200 ﬂ
12100

15700 "

Arbeitsweise im Netzwerk

M 3

Die beschriebenen Funktionen kénnen iber Computer-
netzwerke rechneriibergreifend zur Verfiigung gestellt wer-
den. Dabei gibt es im wesentlichen zwei Moglichkeiten.

Zum einen kénnen Speicherbereiche fiir den Zugriff von
anderen Rechnern freigegeben werden. Unter Windows
wiirde man etwa die Verzeichnisse, in denen die Arrays ab-
gelegt werden sowie die Ergebnisverzeichnisse, welche in
unseren Beispielen hier identisch sind, fir einen Zugriff von
aullen freigeben.

Verhimdumg vom Rechisrn (1)

.i___[*r .
i

] ==
{"ienbs (UMDY smb (WINDOWS),

i Mp (RestMVE. )

e

Neben der vorstehend abgebildeten Vorgehensweise
kommt eine zweite Variante in betracht, bei der APFS Ver-
zeichnisse auf fremden Rechnern benutzt. In diesem Fall
werden die Arrays in Verzeichnissen auf fremden Rechnern
gespeichert. Dort werden die Verzeichnisse, beispielsweise
bei Windows Rechnern, freigegeben, so dass auf die Ver-
zeichnisse und Arrays von dem APES Rechner aus zugegrif-
fen werden kann.

Dieser Ansatz sieht bildlich wie folgt aus:

"l.'uhir:dung von Hechnemn (2]
] |

(" ks (LNIX) smb (WINDCAY S,
fip (Rest:MVE, .0

In beiden Fillen ist es grundsitzlich mdglich, ein Array
Processing File System zu realisieren. Der Ort, an dem die
Daten tatsichlich gespeichert werden, ist eher zweitrangig.

Zusitzlich kann die Verarbeitung des numerischen Teiles
auf einen anderen Rechner delegiert werden. Bei mathema-
tischen Problemen, welche sehr viel Rechenzeit verlangen,
kann die Array Verarbeitung auf mehrere Rechner verteilt
werden. Dies geschieht beispielsweise dadurch, dass die (auf
den Abbildungen links dargestellten) APEFS Rechner verviel-
facht werden. Damit ist eine sehr einfache und flexible Ska-
lierbarkeit fir die numerische Verarbeitung gegeben.

M 4. Darstellung in einem Verzeichnishaum

Es ist offensichtlich, dass es speziell bei der rechneriiber-
greifenden Verarbeitung von Arrays ein grof3es Problem dar-
stellt, die relevanten Verzeichnisse aufzufinden und nach den
darin enthaltenen Eingabewerten zu suchen.

In diesem Abschnitt wird gezeigt, wie sich das Array Pro-
cessing File System auf einfache Weise in einem normierten
Verzeichnisbaum darstellen ldsst. Der normierte Verzeich-
nisbaum hat den Vorteil, dass er mit einfachen Methoden
sehr effizient durchsucht werden kann. Die Verkntpfung zu
den tatsidchlich vorhandenen Verzeichnissen geschieht mit
Verzeichnisverweisen.

Die oben angefthrten Beispiele zur Arrayverarbeitung
konnen in einem normierten Verzeichnisbaum wie folgt dar-
stellt werden:
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Fir jedes der genannten mathematischen Probleme ist ein
Verzeichnis vorhanden. Da diese jeweils gleichartig weiter
unterteilt sind, ist es einfach und mit sehr effizienten Metho-
den mdoglich, den Verzeichnisbaum nach dem Vorhandens-
ein von Dateien (hier die leere Triggerdatei) zu durchsuchen
und dann die entsprechende Anwendung mit allen erforder-
lichen Parametern zu starten.

Wenn es gewiinscht ist, dass die Eingabewerte des Array
Processing File Systems an einer anderen Stelle gespeichert
werden sollen, so kann dies mit einem Verzeichnisverweis,
hier ,,.ctl.alulink® realisiert werden. Damit kann die Schnitt-
stelle zu anderen Dateisystemen auf dem eigenen Rechner
oder auf fremden Rechnern flexibel implementiert werden.

Ein weiterer Vorteil der normierten Verzeichnisstruktur
ist, dass fur jede der mathematischen IFunktionen in dem
dazugehorenden ,,.glob® Verzeichnis alle erforderlichen Kon-
figurations Informationen hinterlegt werden kénnen, um die
entsprechende Anwendung auszuftihren.

B 5. Ausblick

Mit dem Array Processing File System wurde ein Ansatz
gezeigt, wie mathematische Funktionen zur Array Verarbei-
tung in dem Dateisystem dargestellt werden kénnen. Zusam-
men mit einem normierten Verzeichnisbaum ist eine effiziente
und flexible Verarbeitung méglich. Dartiber hinaus ist es mog-
lich, auf Verzeichnisse von fremden Rechnern zuzugreifen oder
die Verzeichnisse des Array Processing File Systems fiir andere
Rechner in einem Netzwerk zur Verfiigung zu stellen.

Mit der Nutzung von Verzeichnissen in einem Netzwerk
kann die numerische Verarbeitung auf andere Rechner dele-

glert werden. Falls erforderlich, kénnen die Rechner, welche
die Verarbeitung fiir das Array Processing File System be-
treiben, vervielfacht werden, so dass eine einfache Skalier-
barkeit der Methode gegeben ist.

Wenn das Array Processing File System in einem normier-
ten Verzeichnisbaum dargestellt wird, ist es leicht mdglich,
das Arbeitsumfeld fiir die Anwendung zu standardisieren.
Neben Methoden zum Bereitstellen der Arrays fiir die Ver-
arbeitung in dem numerischen Teil sowie die Ausgabe der
Ergebnisse sind zusitzlich weitere Funktionen wie das Exr-
mitteln der relevanten Verzeichnisse standardisierbar. Diese
Informationen und Verarbeitungsschritte sind als Hilfsfunk-
tionen unabhingig von der konkreten Anwendung realisiert.
Wenn diese Hilfsfunktionen die Besonderheiten unterschied-
licher Betriebssysteme beachten, so kénnen die Funktionen
des Array Processing File Systems plattform unabhingig rea-
lisiert werden. Sie sind dann ohne Anderung auf verschiede-
nen Rechnerplattformen, wie Unix, Linux und Windows lauf-

fihig,

Kontaki:

Autor:
Dr.Reiner Nussbaum
mail: reiner@nussbaum-gift.de
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Dyalog Version 11.0

Morten Kromberg

With the addition of ¢asses and the JNEW system function
for creating snstances of classes, version 11.0 is the first ver-
sion of Dyalog APL with core language support for writing
object oriented applications. However, objects are not entirely
new to Dyalog APL — the first objects appeared in the lan-
guage around 1990.

The first recognisable ,,objects” were introduced into
Dyalog APL when the Windows GUI interface was added in
version 0.3 — in the early 1990%. Apart from the word proper-
#y to describe a ,,variable which was a child of a GUI ob-
ject”, object terminology never really caught on in the APL
community — but whether we knew it or not, GUI elements
like forms, labels or buttons were in fact c/asses that the APL
developer could create instances of, and these instances had
properties and methods.

The new objects were created and manipulated using a set
of new system functions,[JWC for the creation of objects,
WG and OWS for getting and setting the value of properties,
and ONQ for triggering events and calling methods. The
original syntax required the names of objects and their mem-
bers to be given as strings. For example, the statement

‘MyForm' [WS 'Caption' 'Hello World'

... would set the caption of MyForm. Over the next
few years, Dyalog APL learned to recognize COM and
Microsoft.Net classes and objects. Within APL, we were able
to create namespaces, which were objects in that they contained
collections of variables and functions. With namespaces came
the familiar (to some) dot notation which APL shares with
most other object-oriented languages, allowing the above
expression to be shortened to:

MyForm.Caption«'Hello World

... which is an obvious improvement in terms of reada-
bility. Finally, it was realized that references to objects could
be stored in arrays, and the dot notation could be extended
to allow nested name references, allowing expressions like:

Btns«MyForm. (Buttonli Button2 Button3)
Btns.(Caption Posn)<«

Y('"save' 'cancel' "Help'),[1.5] 100,” ~40+50x13

Namespaces were different from other objects in that they
were not based on a ¢ass definition: Each namespace was
created empty and could be filled with anything the APL
developer desired. One could perhaps argue that this is ,,how
APL objects should be®, but there are situations where a
blueprint makes ideas clearer and solutions simpler. In par-
ticular, we often want to share the same code between sever-
al namespaces without actually having several copies of the
source code.

In addition to using objects within APL, the need for de-
scribing APL. components in terms which are easily under-
stood by users of other languages has become very impor-
tant as standards like COM and .Net have made it practical
to craft solutions from components written in more than
one language. Although it has been possible to do this in
Dyalog APL for several releases, it was clear that this could
become more straight-forward if it were possible to define
classes in APL.

The main feature of version 11.0 of Dyalog APL is the
introduction of ¢lasses as part of the APL language. Classes
can be used to create znstances. In a nutshell, a class definition
defines the functions and variables which will be available
from within each instance of the class. For example, the fol-
lowing class definition defines a class for which every in-
stance will contain the variables Name and Price (and sets
default values for them).

:Class Product
:Field Public Name<«'
:Field Public Price<«0
:EndClass

This allows:
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pl«[NEW Product ¢ p2«[NEW Product

(pl p2) . (Name Price)« ('Widget' 100) ('Gadget'
150)

products«pl p2

disp oproducts. (Name Price)

e
iWidget|100]
]
|[Gadget|150]|
.1 |

As this example shows, the simplest use of classes is to
name the ,leaf elements® of an array, which can be used to
increase readability and maintainability. Care has been taken
to ensure that arrays of instances are ,,proper* APL arrays.
For example, for classes in which the default value of a field
is defined, empty arrays of instances of that class can obey
the same rules as nested arrays with respect to empties:

5% (0/products) .Price
00000

(if you extract the Price property from an empty array of
products, you get an empty #umeric vector).

One of the important aspects of classes is the way they
promote reuse of existing components. An existing class can
easily be extended without modifying the original source code.
A good example of this is the way a class can derive from
one of the built-in GUI classes, which are not even written
in APL. The following class provides a custom Form object,
with user-defined defaults for selected properties:

:Class MyForm '‘Form'

V Make args
:Access Public

'Logo' OWC 'BitMap' 'dyalogsmall.bmp'

:Implements Constructor :Base args,

('Coord' 'Pixel') ('Picture' ('Logo' 0)) ('BCol' (255 255 255))

v

:EndClass

This class has no fields or properties, it only contains a
constructor function which is called when an instance is cre-
ated, and adds a little information before passing the argu-
ments to the constructor of the base class. The : ,Form* at
the end of the first line of the above class declares that My-

Form is built upon the built-in Form class. Using a class like
the above as a replacement for the built-in Form class allows
easy changes to application-wide defaults. Apart from hav-
ing different defaults, it behaves exactly like the built-in class
from which it is derived:

f1!0NEW MyForm (('Caption' ‘'Hello Germany')('Size' (100 300)))

f1.(b1!0ONEWVButtonv(('Captions 'Press Me')('Posn'(70 240))))

IDYALOC
=

The development of Version 11.0 has taken more than
two years, and is the latest step in a process which has been
under way for more than a decade. Adding objects in a way
which allows application of the underlying array language to
objects has been quite a challenge. There is not neatly enough
space in this article to to give a proper introduction to the
use of classes in Dyalog APL — if you would like to learn
more, see the tutorials which are included with version 11.0,
available on the Dyalog and Vector web pages, or the OO
Tutorial series which will appear in future issues of this pub-
lication.

Source Code Management

One of the effects of working with classes in APL which
does deserve separate mention is that classes quickly lead
development in the direction of storing classes (or name-
spaces) in Unicode text files rather than in a workspace. Class-
es can be loaded and unloaded on demand. The screen shot
below shows an experimental command line extension to
the Dyalog session, which provides development tools based
on script files:

T B fe gever jume (g g Dpwe fes Theen imh
Ol Eq FELTH LLEAHE LF «
enaiy S — . S S, B B0 R AN N T
=
BITL: Liek Teanisg L
Tges Hissa i ljge Lakt Ppgate

Livdei  [1] AT 11-18- 1008 12=1ki R

Ly [1] 1 111 d00E 127016 50
St |
T mpls| =

Pamriy. . . ln M

oogia I:II'l-l-.F OEID | OOy W

-=g=§ 33887 [ "

Cirfihf| O bt bandssl 1 B P BT

L Lol Lrhaed
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It turns out that rapid prototyping is perfectly feasible using
scripts, as the scripts can be updated automatically when a
function is edited, if you desire. The really big advantage of
scripts is that third part tools can be brought to bear on APL
systems. The Compare command which has been typed at
the bottom of the previous screen shot produced the fol-
lowing display:

I-: LimHag AFRHMHL dyslog + Linkeg. 01 0HHEL dyalog - Compare [EH 186

cost (£50) for non-commercial use. A similar Linux license
will be available in early 2007. Educational users are required
to submit an annual report on the use of Dyalog APL. Non-
commercial use includes experimental use within commer-
cial organizations: The only restriction on the non-commer-
cial license is that it not be used to actually run applications
or provide services.

B B Hepe Pew Optem [od Hee
L Y | - E
MREEH @ B g

R Lingar regression package 1n APL -

[T X

iz 2 set of walues Ffor which ¥ cond
¥ Fit X
Finds the skraight 1ine which best 1

Computed ak paints Y. IF ¥ nol provi
For exanple:

Fit 1 3 Z & &

R
R
"
"
w
m
o
p
I\
A l.I6LBELBLAS Z.85135135%1 2.108108108 3.5¢

UIg+1 = [JHL+0

i -
ll"w..\. r

Ll e Files S laasess s | osessoeny s LinHeg OV EHHR] dhyallo

If X

Ig & set of walues For which ¥ conl

R
2}
1} ¥ Fit X

"

B ... Fidds Lhe strafight 1ine which best
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A
A
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1}

For example:

Fit 1 3 2 4 &
1.364B64B65 2.B50350350 Z2.108108108 3.54

UI0=1 & [JHL+O

¥ Excelleg datazrange;Fik:cheatiappici
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. i e | -
LPA0- 200 11=35:35 || WIN UTFE Ln 15 || osl 1
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The above screen is being provided by a product called
Compare 11!, 2 $29 download from the Internet. It knows noth-
ing about APL but is able to compare and merge Unicode
files. Other tools which are immediately applicable to APL
applications in script form are popular source code manage-
ment systems like Swbl ersion. 1t is thus possible to switch
easily between a dynamic prototyping approach and a con-
trolled environment.

Educational and Non-commercial Licenses

The object-capable version 11.0 provides an opportunity
to present Dyalog APL to new users in ways which will im-
mediately appear more familiar to them. In order to make
APL really attractive to new users, it also needs a compre-
hensive library of tutorials and code samples — and new ed-
ucational materials. We will be working on these in 2007, but
we know that it will take a little time.

We have decided to make Dyalog APL for Windows avail-
able immediately at no cost to educational users — and at low

Educational and non-commercial licences can be ordered
on line at http://www.dyalog.com/download-zone.htm.

Other Pricing Changes

We have simplified our pricing, with three goals in mind:

® Iy make it easier and cheaper to get started nsing APL: The
educational and non-commercial licenses are part of
this strategy, and it is now also significantly cheaper to
buy your first commercial license.

® Ty ensure that successful APL-bases businesses contribute to
investment in APL products and services: All new licenses
have support and upgrades built in. If APL is used to
build applications for resale, or multi-user applications
for internal use in an organization, a run-time license
is required (several pricing models for runtimes are
available).

® 10 bring Windows and Unix pricing into line: The run-time
fee for Windows is part of this strategy; Unix users
have always had to pay for run-time licenses.

APL - Journal 2006, 25. Jg., Heft 1/2
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The new prices take immediate effect for new business.
Existing licenses may continue to pay for optional support
under the old terms. The run-time license has caused con-
cern to some: If; after looking at the pricing options, you
feel that the run-time license is incompatible with your busi-
ness model, please contact your Dyalog representative to
negotiate an alternative. Itis NOT Dyalogs intention to force
any of our customers to change their business model in or-
der to adapt to our pricing. See the Dyalog web page for
more information on the new pricing,

Future Direction

The next release will be v11.1, and is scheduled for release
in the 2" half of 2007. The defining feature of this release
will be the extension of the character data type to allow the
use of Unicode characters in the same way as existing char-
acter variables. This will not only allow the use of nearly all
of the worlds human languages in APL applications, but
should also go a long way towards solving the remainig prac-

tical problems with the use of APL symbols.

Version 11.0 has almost 200 pages of Release Notes. Apart
from Unicode, v11.1 is likely to have little in the way of vis-
ible language enhancements. We have almost doubled the
size of the language development group in the last 12 months,
and we will be spending time bringing the new recruits up to
speed on the interpreter. The addition of one or two new
datatypes is the perfect opportunity to go through the inter-

preter together with the new team and — amongst other
things — apply more modern algorithms to various parts of
the system (we expect to focus on searching and indexing in
particular).

We also have a couple of new products in the pipeline,
which will be sold separately from the language interpreter:
A file server which will deliver component- and native file
services over TCP/IP, and provide higher throughput and
security than is possible when sharing files over a LAN or
WAN — plus tools for writing high performance APL Servers
both within and outside of the Microsoft.Net framework.

In addition to product development, we intend to make a
significant investment in the production of new educational
materials, tutorials and code samples, in 2007 and beyond.
We intend to establish a repository of open-source tools,
hosted on the Dyalog web site.

For more information about our direction, please visit the
Dyalog web page, in particular the Statement of Direction un-
der About Us, and the collection of presentations and course
materials from the 2006 User Group Meeting, where you
will find a presentation titled Road Map 2006.

Kontaki:

Autort;
Morten Kromberg, mkrom@dyalog.com
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The Evolution of Array Programming

Dr. James A. Brown

Even the earliest computer programming languages, for example FORTRAN, had the concept of
an array as a way to hold data and automate what people did by hand with tables of numbers.
Subsequent languages like PL/1, Algol, Basic, Ada. even current languages like Java, C++,
Visual Basic and C# have arrays and other collection classes. These languages use arrays to hold
data items and then you use programming constructions to iterate over the data: DO loops, for
loops, while loops, foreach loops and other iterators.

APL (A Programming Language), invented by Falkoff and Iverson in the 1960’s was in some
sense revolutionary in that it used the array as the fundamental unit of computing by defining
operations that took arrays as arguments and produced arrays as results.

This paper traces the evolution of APLs array programming paradigm and illustrates how it has
evolved and influenced modern computing.

SmartArrays® is shown to be a modern offering which captures and enhances the capabilities of

APL. An example of array computing using SmartArrays in the insurance industry is discussed

Introduction

When computers were first invented, only the few could
program them. Programs were entered with switches or plug
boards to specify the instructions to be executed. John Von
Neumann' revolutionized the use of computers with the in-
vention of the stored program. Now the program was easily
changed and acted like virtual switches. Assembly languages
were invented to allow programming using alphanumeric
representations of the machine language instructions which,
with a program called an Assembler, could be translated into
the bits representing the machine language of the target
machine.

What was needed next was a higher level notation that
could express algorithms in a more human friendly manner.
John Baccus® and a team of others created a way to write
formulas in a higher level notation and then translate what
they had written into a computer program that would evalu-
ate the formulas. Thus, one of the earliest notations given
the title ,,programming language™ was Baccus® FORTRAN
(FORmula TRANSslating System.

Other languages providing ever more powerful constructs
were invented like PL/1, Algol, and Basic. These languages
extended the paradigm of FORTRAN to become ever bet-
ter ways to program computers.

APL was and is revolutionary because of its very genesis.
It was not designed as a notation for programming comput-
ers. It was designed as a notation for the description of algo-
rithms. Iverson used it in lectures on , Automatic Data
Processing*® at Harvard from 1955 to 1960. He noticed that
the algorithms for different disciplines shared many com-
mon features. He distilled these general concepts into a no-
tation described in his seminal work ,,A Programming Lan-
guage* where the word ,,Progamming® did not refer to com-
puter programming but rather to Linear programming (Al-

1 Davir Ritchie, The Computer Pioneers, 1986. Simon & Shuster, Inc., New
York, Chapter 9.

2 A History of Computing in the Twentieth Century: A Collection of Pa-
pers by Los Ala International Research Conference on the History of
Computing, 1980)

3 Frederick Brooks, Kenneth Iverson , Automatic Data Processing (ISBN:
0471106054)

4 Kenneth Iverson, A Programming Language, John Wiley, 1962
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gebraic manipulations). After Falkoff, Iverson and Sussen-
guth used the notation to describe the architecture of the
IBM System/360°, the notation came to the attention of
Larry Breed, then a student at Stanford University, who over
time together with Richard Lathwell, Roger Moore, and many
more people whom I must unfairly not mention, produced
an interactive implementation of a subset of ,,Iverson No-
tation®. This implementation was complete with the use of
the mathematical symbols Ken used in his original writings,
on the IBM 360. It used the IBM Selectric typewriter with a
special type ball for input and output. When this writer was
at Syracuse University in the late 1960’s, APL type ball were
often stolen to be worn as love beads by the coeds. (There
was an earlier implementation by Breed and company writ-
ten in FORTRAN but it is not possible to give a complete
history in this paper.) I'm told that Adin Falkoff was the
first to call this incantation of Iverson Notation ,,APL*.

While modern languages do not have arrays as their in-
trinsic types, they do have the possibility of using construct-
ed libraries (subroutines, class libraries, and such) to provide
the functionality of array programming. Some languages re-
ally treat the supplied class libraries as part of the language.
For example,Microsoft’s C# language automates many com-
mon programming requirements with arrays and DataTa-
bles.

Most languages are designed to be efficient ways to pro-
gram computers and early languages were processed into as-
sembly language programs which in turn were processed into
the machine code which could be run on the computer.

Today languages define virtual machines (Java) or byte
codes (C#, Visual Basic, and so on) so that one implementa-
tion of the language, and therefore the programs written in
those languages, can run on multiple computing platforms
by porting the virtual machine or byte code executor.

At one time, this writer was a member of the Computer
Sciences Accreditation Board (CSAB)® which is an organiza-
tion for accreditation of programs in computer science, in-
formation systems, and software engineering. At each of the
campuses I visited, I checked what texts were used to survey
programming languages. A common book I found at several
universities contained this single paragraph on APL (in par-
aphrase):

WAPL s perbaps the most powerful array program languages ever
invented. 1t will not be discussed further here becanse it had so little
influence on other offerings.””

If fact, APL has had a profound influence on the evolu-
tion of programming as evidenced in ,,The Origins of To-

day’s OLAP Products* including EXCEL and EssBase. This
document credits APL as the beginning of Online Analyti-
cal Processing

What makes APL Imﬂortunt?

Perhaps the most important feature of APL was already
stated: it was not designed for computers, it was designed
for the description of algorithms. It means the user of APL
deals with the problem that he wishes to solve not the mech-
anism of it’s solution. If you ask COBOL users what they
do, they would probably say ,,We’re COBOL programmers®.
If you ask APL users what they do, they would probably
answer ,,I am an engineer” or ,,I am an actuary”. APL is
what they use not what they do.

More specifically, important features of APL are:
1. Arrays are the unit of computation.

You can often write a formula in a single line that except
for syntax, matches the formula you are trying to imple-
ment. This is not surprising since the formulas came first
and APL was modeled on the needs of the formulas

2. Data is dynamic

You do not declare the length of collections. If you have
a list of 50 numbers, you have a 50 item vector. The data
determines the length not the programmer.

3. Data is weakly typed

APL only has two data types: number and characters. Log-
ical values are represented by the numbers 0 and 1. If
your data is small and has no fractions, it can be stored in
the computer as integers, If your data is large or has frac-
tions, it can be stored in the computer as real numbers. If
your data has imaginary components, it can be stored in
the computer as complex numbers. The programmer does
not make these decisions. The data determines how it
should be stored. The programmer does not have to wor-
ry —,,Will my integer fit in the machines integer format?*

5  Falkoff, Iverson, Sussenguth, A formal Description of System/360, IBM
Systems Journal Vol3, #2&3, 1964

6 CSAB Computing Sciences Accreditation Board - http://csab.otg/

7 T have not been able to locate this book for inclusion in the references.

8 The OLAP Report — the origins of today’s OLAP products - March
19,2001, http://www.olapreport.com/otigins.htm Copyright 2001, Busi-
ness Ingelligence Ltd.
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(A question that has different answers on different hard- 7. Expressions can be evaluated interactively
ware platforms.)
APL expressions are immediately executed so it is possi-

4. Data is nested. ble to play with your data and discover the algorithm. If
you already know exactly what you need to do, this is not
An array is a rectangular collection of numbers, charac- important but that is not a common occurrence.

ters and other arrays.
8. APL is symbolic
5. Operators can apply array functions in organized ways.
APL uses mathematical looking symbols to represent its

APL distinguishes between functions (that operate on ar- operations. This makes APL expressions very short and

rays) and operators (that operate on functions. For exam- enables the recognition of common idioms at a glance.

ple, the mathematical operation of Summation is often

represented by this Mathematical expression: Ultimately, the symbolic nature of APL may be one of
the problems with the notation that limit its growth. APL

n—1 programs look more difficult than they are when com-

pared to, for example, a program in Visual BASIC. But
this is because one line of Visual BASIC says so little.

A

=0 Furthermore, APL requires special fonts (no longer a prob-

But if you think of summation as the conceptual opera- lem) and special keyboards (still a problem).

tion ,,add up this list of numbers®, APLs notation for it is

much cleaner All this is important because it empowers the person who
programs in APL. A single person can implement a signifi-

+ / A cant algorithm and deploy it to others in the company. The

most successful companies that use APL make sure this is
The pseudo variables ,,i and ,,n“ only clutter up the con-  controlled and accomplished with good software engineer-
cept. If ,,Ais an ,,n“ item vector, the addition functionis  ing practice including documentation. Companies that allow
applied ,,n-1 times. The structure of the data determf- undisciplined deployment of APL applications find years later
sines how many time operations are applied — not con-  that they have applications that are not maintainable and
structions that the programmer (or mathematician) write. —cannot be enhanced easily. APL gets a bad reputation at these
This makes programs shorter, easier to understand, and ~companies.
easier to modify.

6. APL is interpreted What comes next?
]

APL expressions are parsed and evaluated at execution
time. While there are APL compilers, they typically put When programmers have the productivity of a notation
restrictions on the kinds of expressions that can be used.  like APL, they do not respond positively to attempts to move
This interpretation used to cause people to think that APL.  to some newer but less productive offering. Many compa-
must be slow because it is not compiled. That was never nies whose IT leaders did not understand the productivity of
true of APL programs written to use its array power be-  array programming mandated moving off of APL and have
cause each operation of an expression could operate on  failed or have spent a lot of money and people to succeed.
so much data. Because APL programs are small, the inter-
pretive overhead is negligible. Now that Java is a popular APL is hard to beat as a programming language for algo-
language and Java programs run on a virtual machine, this ~ rithms but algorithms are not the only task of a business
kind of overhead is no longer a concern to people. programmer. You also have to build user interfaces and you
have to access databases and files and networks. You have to
It’s interesting that this paper is written in anticipation of have version management and configuration management.
the 40™ anniversary of the first APL workspace The modern tools for these tasks are wonderful and produc-
(1 CLEANSPACE) and a program that someone wrote tive and largely unavailable to the APL programmer.
40 years ago will run on any modern APL system today
without a recompilation. Can any other programming lan- Wouldn’t it be nice if you could have it all? Array pro-
guage make that claim? gramming for algorithms; productive tools for user interfac-
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es; standard programming environments; standard version
and configuration management.

What’s needed is a platform that preserves and even en-
hances the array paradigm of APL while embracing the many
advantages of modern application development offerings.

This writer (whose PhD Thesis was the basis for the def-
inition of the language APL2’%) and James Wheeler (who was
director of development for the best selling workstation of-
fering APL*Plus) began a collaboration in 1999 that led to
the definition and implementation of an offering that pre-
serves the array programming style of APL and makes it
available in today’s program development environments.

SmarlArruxs

SmartArrays is a class library that enhances the standard
programming languages to give them the array capability of
APL.

What are the important features of SmartArrays?
1. Arrays are the unit of computation.
As in APL, you can often write a formula in a single line

that except for syntax, matches the formula you are trying
to implement.

[\

. Data is dynamic

Even though SmartArrays is embedded in languages in
which data is declared, a Smart Array is determined en-
tirely by the organization and content of its data.

[SM)

. Data is nested

SmartArrays has three data types: number, character, and
string.

4. Data is weakly typed

A Smart Array is a rectangular collection of numbers,
characters, strings and other Smart Arrays. All the advan-
tages of weak typing mentioned before are preserved.

5. Operators can apply array functions in organized ways.
While SmartArrays does not have operators in the sense
that APL does, it does have methods to which you can
pass other methods as well as arrays. For example, the
composite function reduce()is the analog of reduction in

APL. A summation might be phrased:
A.reduce (Sm.plus)
6. SmartArrays is compiled

SmartArrays is a class library that is used like any other
class library you might have with your host language. The
class library is, however, only a thin wrapper on highly
optimized methods supplied in the SmartArrays engine
DLL (or .s0). Thus, you have the programmer productiv-
ity of an APL-like array notation and the performance of
a compiled language.

7. Expressions can be evaluated interactively

SmartArrays supplies the SmartArrays Interactive Com-
piler (SAIC) which allows you to enter expressions, evalu-
ate them dynamically, and view results.

8. SmartArrays is not symbolic

SmartArrays is not a language. It enhances other languages
and shares their programming environments and syntax

There is another important aspect of SmartArrays that
does not parallel APL

9. Host language integration

When you choose to use APL, you are choosing to not use
other languages (at least not seamlessly). With SmartAr-
rays, you can freely intermix elements of array program-
ming with the object oriented schemas of the host lan-
guage like Java, C#, and C++. You can use variables from
the host language and Smart Arrays in a single expression.

Thus, programming in SmartArrays is similar to program-
ming in APL — you think in terms of array collections; you
write array expressions; you use operators as control struc-
tures; you use idioms. But programming in SmartArrays is
also similar to programming in the standard programming
languages — you use the host language syntax (C++, Java, or
C#); You use the traditional control structures (for, while,
iterators); You define classes and instance variables and meth-
ods; you use ovetloading.

The marriage of these two programming paradigms pro-
vides a very powerful platform for implementation of ap-
plications. You can make use of array processing skills with-

9 James Brown, A generalization of APL, Syracuse University, 1971, RADC-
TR-73-182, Technical Report, June 1973

18

APL - Journal 2006, 25. Jg., Heft 1/2



APL-Journal

out giving up any of the powerful facilities of the standard
languages. You can, for example, use the wonderful dialog
builder of Microsoft’s C# and use array algorithms APL
style.

Without going into a detailed specification of SmartAs-
rays, the following is a discussion of a common computa-
tion used by insurance companies in the determining the
rates that should be charged.

Loss Trianales

An insurance company will often have different lines of
business — auto, homeowners, life, and so on. For each line,
the company groups people by similar risk and charge high-
er premium to those in a group of higher risk. For this hy-
pothetical example, we want to look at auto losses. Three
risk groups are identified, for drivers of automobiles, based
on primary programming method used. These groups or-
dered from highest to lowest risk are:

- COBOL users
- Ct+ Users
- SmartArrays Users

(While this assignment is not a comment on the relative
merits of the various programming paradigms. it is certainly
true that more COBOL programmers have died than Smar-
tArrays programmers. Please draw your own conclusions.)
In addition, customers may choose different coverages. For
this example, only two coverages are offered: full and partial.
Finally, the company sells insurance in two locations in or-
der of importance - “TX’ (Texas) and ‘AE’ (anyplace else)
and rates vary by location.

The Loss Data
I

For this example, the insurance company has summarized
losses by the location of the accident (State), the quarter the
accident occurred, the quarter a payment was made, the cus-
tomer’s risk group, the kind of coverage, and the amount of
money paid. (While a real company would keep track of a
number of quantities (reserves, legal fees, and so on), for
simplicity, we will only track actual money paid by the insur-
ance company.

For a large insurance company, the detailed loss data is
probably many hundreds of millions of rows of data. The
data summarized by quarters, risks, and coverages is around
100 million rows.

Here are a few rows of this summarized data:

Location AccQtr PayQtr Risk Coverage Payment
TX 20051 20051 Cob Full 112
TX 20051 20051 Cob Part 867
TX 20051 20051 CPP Full 680
TX 20051 20051 CPP Part 958
TX 20051 20051 SmA Full 996
TX 20051 20051 SmA Part 876
TX 20051 20052 Cob Full 612

An insurance company analyses this data to determine if
they have charged enough premium (or too much premium)
to cover the losses, their expenses, and a reasonable profit.
Typically, this analysis is done separately for each risk group.
Again, in a real insurance company, other categories of infor-
mation would also be considered: type of vehicle (car, truck),
cause of the accident, location of the accident, and so on.

What is a Loss Triunﬂle?

Suppose you want to examine the losses caused by acci-
dents by Cobol programmers for all coverages in Texas. You
would filter the data to select only Texas and the Cobol pro-
grammers and do sums by group on the coverages. For each
set of selections, in a given quarter a certain number of auto
accidents occur and a certain amount of money is paid out.
This gives a simple table:

Pay Quarter

20051 20052 20053 20054

20051 979 1661 1823 1853

Accident 20052 0 4151 5250 5295
Quarter 20053 0 0 2314 2710
20054 0 0 0 335

You can see that the data is triangular simply because an
accident that happened in 2005 second quarter (20052) had
no payments in 2005 quarter 1 (20051). So the lower triangle
is all zero. Also notice that as you cross a row, the sum of
payments tends to level off. This is called the development of
the loss. At some point, all payments for the losses in 20051
will be paid off and you would call the loss fully developed.

In a real situation, a company might track losses going back
10 or 20 years. Because each column contains the data of the
previous column, you could choose to limit the amount of data
you look at by just selecting every fourth column (annually).

This is not a particularly difficult computation. The ex-
ample above could easily be computed by hand. It could
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easily be computed in a spreadsheet or in any programming
language. What makes SmartArrays a good choice for this
kind of application?

What makes SmartArrays a good choice for
) L A

The problem with the computation is not the complexity
of the algorithm; it is the size of the data. A simple program
can solve the computation on a hundred or a thousand rows
of data but often these programs do not scale to the tens of
millions of rows of data. You can’t use Microsoft EXCEL
on 50 million rows of data.

It is possible to write a program in SmartArrays that will
not scale but with a little care and forethought, you can write

a program that will handle truly enormous amounts of data.

There are 3 steps to building an efficient program for Loss
Development.

1. Preprocess the data to reduce the volume of the data by
doing summarizations in advance.

2. Store the data in a form that allows subsets to be accessed
quickly

3. Write the program so that only subsets of the data

B Preprocess the data

A Loss Development application is not a transactional
system. Data is analyzed once a year or twice a year or quar-
terly. It therefore makes sense to pre-process the data as much
as possible annually or quarterly to make Ad Hoc analysis of
the data throughout the year or quarter efficient. Loss records
gathered over a few decades could measure in the hundreds
of millions of records. For our example, these records can
be summarized by Line of Business, accident location, acci-
dent quarter, risk, and coverage.

Payments will be also summarized by quarter. Other keys
might further divide the data — cause of loss, vehicle type, and
so on. Processing this volume of the detail data might be done
with SyncSort on a mainframe or a similar product. The sum-
marized data may be reduced to under 100 Million records.

I Store the data efficiently

While the data is processed only a few time a year, it is
probably accessed regulatly as rate changes are considered in

each line an location. The most efficient way to store the
data for frequent access is a way that the computing system
can access it quickly. This eliminates a relational data base as
the repository. The computing system can most quickly ac-
cess data that is directly available on a drive — local or net-
work — if it is in a machine supported format.

Rather than just store the whole mass of data as one large
table, it is efficient to partition the data into groups likely to
be accessed.

In our example, the highest level key is Line of Business.
Therefore, partition the data by Line of Business and put
each line in a separate directory

The next highest level key is location. We can take advan-
tage of the inherent ordering of data in an array and sort all
the data by location. If the data is sorted by location, then you
do not need to store the location data as one item per record.
You only need to know how many rows of data there is for
each location and where in the sorted data each location be-
gins. This is trivially stored in a two-column matrix like this:

0 78
78 78

The first location starts at the beginning of the data and
extends for 78 items. The next location starts at item 78 and
is also 78 items long;

Again, a real insurance company that does business work
wide might have hundreds of locations. Locations are not-
mally defined by an area subject to a given set of legislation.
In the US, each state has it’s own regulations.

Other columns of the table for a line of business are stored
as flat files of an appropriate format. As you will see, using
the location matrix, it will be possible to pinpoint the data
for a location trivially.

SmartArrays provides a Data Management Toolkit that
can be used to prepare the data in this format. See http://
smartarrays.com/downloads/whitepapers/ for some examples of
using the Toolkit and other SmartArrays related discussions.

Now the prepared data looks like this:

- Auto - a directory

o Location Matrix - small matrix
o Accident quarter - integers

o Pay quarter - integers

o Risk - integers

o Coverage - integers

o Pay amount - real numbers
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- Homeowner

Location Matrix - small matrix
Accident quarter - integers
Pay quarter - integers

Risk - integers

Coverage - integers

O O O O O

Pay amount - real numbers

- Life

Location Matrix - small matrix
Accident quarter - integers
Pay quarter - integers

Risk - integers

Coverage - 1integers

O O O O O O

Pay amount - real numbers

In summary, line of business is a directory, Location Ma-
trix is a small matrix with one row per location, each of the
others is a flat file containing integers except for Pay Amount
which is real numbers.

This is the style of the data organization. Many further
optimizations are possible that will not be used here for sim-
plicity. For example, it would be more efficient to store quar-
ters as quarter number (number of quarters since 1980, for
example). This together with risks and coverages could be
stored in a byte wide field instead of a 4-byte integer.

B Access Subsets of the data

The Loss Triangle shown eatlier was for Auto in Texas. To
produce that triangle, we need to access all the columns for auto
losses. We do not want to access data for the locations we are
not processing or a line of business that is not Auto. You choose
the line of business by selecting the ,,Auto directory. You use
the Location Matrix to determine the first item and number of
items of data for that location in the vectors.

This technique would be of minimal help if you had to
read the front part of each file to get to the location of
interest. SmartArrays provides a method ,,fileArrayRead()*
which essentially declares that a file starting at some displace-
ment and for a given number items, and with a given data
type is an array. The file is never really read. The portion of
the file of interest appears as the contents of an array but it
will not actually be accessed until you use it. If you have
some other criteria which limit the extent of the data even
further, parts of the array may never be accessed.

You only access the part you need.. This lets SmartArrays
access the relevant parts of huge data in time that almost
can’t be measured.

Now that the data is available, we need to select the sub-
set of the data we want — in this case Cobol programmers.

You ask where the Risk array is equal to ,,Cob* and you get a
Boolean mask with 1 where the corresponding record is for a
Cobol programmers and 0 elsewhere. In this example, all cov-
erages are being selected so the Coverage data vector is never
touched. If we wanted only records with ,,Partial Coverage®,
we would access the Coverage file again using the location
matrix to limit the extent of data and check where Coverage is
equal to ,,Part: and get another vector of 1 and 0’s. To get a
mask of records that meet both criteria, ‘and’ together the
two masks getting a 1 only for Cobol programmers with Par-
tial coverage. If you have more attributes to further reduce
the data (maybe you only care about autos and not trucks) you
get more Boolean vectors and ‘and’ them together. In Smar-
tArrays, these operations are really done on bits and are ex-
tremely efficient. In most languages, logical values are bytes.

Now you know which records will be used to populate
the loss triangle. Use the mask to select only the rows of
interest from the Accident Quarter vector, the Pay Quarter
vector and the Payment amount vector.

The remaining rows may have duplicates for a given acci-
dent, pay quarter and risk because we chose to ignore cover-
age. SmartArrays has a ,,group by sum® method called
,»selectUpdateBySubsbscript(S,.plus)“ which does the group
by summation in a single operation. (This somewhat cum-
bersome name is used because it is one in a family of other
potential methods.) The result of the group-by sum is the
desired loss triangle.

The following section shows and discusses the code for
Loss Development.

The Loss Triunﬂle Proarum

The program will need the following variables:

string path; // path to line of business
string pathm; // various file names

SmArray LocMat; // location matrix

SmArray Risk; // Risk data

SmArray Cov; // Coverage data

SmArray ACQTR; // Accident quarter data
SmArray PayQTR; // Pay quarter data

SmArray Paid; // Pay amount;

int loc; // Location selected

int start; // First item of data needed
SmArray extent; // Number of data items needed
SmArray mask; // Mask to select risks desired

We want to access the data for the Auto Line of business.
This data is selected by choosing the auto directory:

path = ,c:/auto/"“;

APL - Journal 2006, 25. Jg., Heft 1/2

21



APL-Journal

We want to access the data for Texas. To do this, we need
to first access the location matrix. This is conceptually a two
column matrix (in the following 4 means integers):

// Path to location matrix

pathm = pathj +
// Declare location matrix an array

LocMat = SmArray.fileArrayRead (pathm,4);

,LocMatrix.sma"“;

// Determine number of rows in location matrix
int rows = LocMat.getCount() / 2;

// Reshape to a matrix
LocMat = LocMat.reshapeBy (rows, 2) ;

Assume locations are identified by a code and that Texas
is 1 and Anyplace else is 0. The selection of location proba-
bly comes from a user interface but we set it explicitly to
Texas:

// Select location Texas

int loc = 1;

The location matrix together with the location tells us what
part of the data files need to be declared as arrays.

Here is code to determine the first item of data needed and the
number of items:

// Determine start location and extent
0) .getInt();

SmArray.vector (LocMat.index (loc,

start = LocMat.index(loc,

extent = 1))

We don’t need the coverage data because we want all cov-
erages. We do need the risk data, accident quarter, pay quar-
ter and pay amount. Here is the code to access this data only
for the desired location:

// Access risk data

pathm = path + ,cov.sma“;

Risk = SmArray.fileArrayRead(pathm, 4, extent, start);
// Access accident quarter

pathm = path + ,accgtr.sma“;

ACQTR = SmArray.fileArrayRead(pathm, 4, extent, start);
// Access pay quarter

pathm = path + ,paygtr.sma“;

PayQTR = SmArray.fileArrayRead(pathm, 4, extent, start);
// Access pay amount

pathm = path + ,paid.sma";

Paid = SmArray.fileArrayRead(pathm, 5, extent, start);

For each of the data arrays, we want only the items that
correspond to Cobol programmers. Here is a mask with 1
wherever the Risk is ,,Cob® (assuming the data is encoded
with Cobol 0, C++1, SmartArrays 2):

// Select Cobol programmers

mask = Risk.eq(0);

Select only data for Cobol programmers:

// Select only data for Cobol programmers

ACQTR = mask.compress (ACQTR) ;
PayQTR = mask.compress (PayQTR) ;
Paid = mask.compress (Paid) ;

For each accident quarter and pay quarter we want to sum
the losses. In the following code, the numbers (4,4) could
be computed values. In this example, it is known that there
are 4 quarters of data. ,,selectUpdateBySubscript(Sm.plus*
is a,,Group by sum* operation.

SmArray forsum = SmArray.vector (ACQTR, PayQTR) ;
SmArray LossT = SmArray.scalar(0).reshapeBy(4,4);

LossT.selectUpdateBySubscript (Sm.plus, Paid, forsum);

,,LossT* is the desired Loss triangle shown previously
LossT.show();

979 1661 1823 1853
0 4151 5250 5295
0 0 2314 2710
0 0 0 335

As was said before, this is not a numerically intensive com-
putation (although SmartArrays loves big computations). It
is only a computation on big data. Using some forethought
in data organization and using the SmartArrays feature that
allows you to declare part of a file as an array means that you
can greatly reduce the amount of data that is ever looked at
and achieve almost instantaneous results even with a hun-
dred million rows of data.

You could write this computation in many languages us-
ing the recipe discussed here but the array paradigm of Smar-
tArrays allowed it to be written in very few lines of code —a
few lines to access the data, some selection lines using com-
press to select he desired data, selectUpdateBySubscript to
sum by groups. A compact program that is close to the de-
scription of the problem is easier to write, easier to read,
easier to maintain, easier to enhance, and easier to under-
stand. In this, SmartArrays emulates APL.

Conclusion

APL was the first real array processing language and it
began the Online Analytical Processing (OLAP) industry.
APL2 extended this paradigm to more complicated collec-
tions of data. SmartArrays captures and extends the APL
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array style and makes it available in the industry standard
programming environments.

People who have worked with and mastered APL have
a different way of looking at problems. People that deal
with lots of numbers — Actuaries, Bankers, Engineers,
Scientists — picture data as rectangular collections. Array
processing let you express the operations you want with a
minimum of programming constructions. This lets you play
with your data and play with your algorithms giving precise
and compact solutions to problems.

People with array skills like APL and SmartArrays may

well be the designers of new generations of applications.
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Happy Birthday APL!

The first APL workspace was saved at the IBM Re-
search Facility in Yorktown, New York on November
27, 1966. Special events commemorating 40 years of
APL are being planned for November 2006 in Califor-
nia, Germany and, perhaps, somewhere near you.
Even if you can't attend,

JLOAD 1 CLEANSPACE

in honor of APL's 40th!

- /

a )

APL2 Available Free to Educators

The IBM Academic Initiative is a no-charge offer-
ing developed to support higher education insti-
tutions. The IBM Academic Initiative makes it
easier for educators to access IBM products and
technologies. APL2 is available for free through
the IBM Academic Initiative! For more informa-
tion, visit

ibm.com/university

- /

Want more details? For more detailed product information, or to talk to the developers, please contact

.||Ii

APL Products and Services 0 IBM Silicon Valley Laboratory, Dept. H36A/F40 O 555 Bailey Avenue 0 San Jose, California 95141 USA
Phone: 1-408-463-APL2 (408-463-2752) U Fax: 1-408-463-4488 U E-mail: apl2@vnet.ibm.com O News://news.software.ibm.com/ibm.software.apl
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APL?2 Users Explore Libraries

ServicelUpdates

Since the last Today's APIL2
newsletter, IBM has shipped
two service updates for Work-
station APL2 and three en-

hancements for mainframe
APL2.
Workstation APL2

Service Level 7 was shipped in

November 2005. Enhancements

include:

dlcopy, PCOPY and LIB ex-
ternal functions

OFILE, GRAPHPAK, SQL,
and MATHFNS namespaces

[’New Find dialog design

UISupport for COM events

Service Level 8 shipped in
April 2006. In addition to the
Library Manager and Calls to
APL2, enhancements include:
IWindows XP Visual Styles
[ISession Manager use of Uni-
code fonts
JAP 145 arbitrary array event
handlers

Mainframe APL2

[INational language keyboard
support is added to AP 124 by
PTFs UKO07724 (TSO) and
UKO07725 (CMS).

JUKO07516 (TSO) and
UKO07517 (CMS) update
Processor 11 to allow routine
descriptor tags to be passed in
the left argument of [INA.

(lExternal functions COPY,
PCOPY and LIB are in PTFs
UK09088 and UK09089 for
TSO, UKO09090 and
UK09091 for CMS.

The APL2
Library Manager

For some time, APL2 custom-
ers have been telling us that
they would like a way to ex-
plore the APL workspaces they
have saved on disk, without the
need to bring each one into an
active APL2 session. The APL2
Library Manager provides such
a tool for Workstation APL2
users running on Windows.

The Library Manager can open
saved workspaces, transfer
files, and namespaces. As each
file is opened, a familiar ex-
plorer style window shows lists
of the file’s wvariables, func-
tions, and operators with their
attributes or individual object
definitions.

You can also use the Library
Manager to compare files.
Groups of object names indi-
cate whether objects exist in
only one of the two work-
spaces, the definitions in both
workspaces are identical, or the
definitions are different.

Fe ER Cpbons el
= B COAUTILITY. APL

+B RN rasiTRAcT 2 ‘G
+ Funct ians CHANCE_ADTIVITY 2 0
Operatora ColBm 2 2
S 3 S60
€ 0esCALEE 2 2176
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+ >
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The Library Manager can be
run as an independent program
or called from active APL2
sessions as an external function.
When run as an external func-
tion, the library manager can
compare the active workspace
with workspaces saved on disk.
You can use the Library Man-
ager to discover what changes
you have made since you
loaded a workspace.

The Library Manager also al-
lows you to copy objects from
saved workspaces and transfer
files to active APL2 sessions.

You can customize the Library
Manager’s environment. You
can control what font and colors
are used, how lists are format-
ted and sorted, and whether
IBM-supplied names are in-
cluded in the displayed lists.
The Library Manager can con-
figure Windows so you can
open files by clicking on them.

We hope our APL2 customers
will find the Library Manager
to be a very useful tool.

Rami

Calls to APL2
from APL2

With Service Level 8, APL2
has been added to the list of
languages supported by the
APL2 Programming Interface.
Other languages supported by
this interface are C, Java and
Visual Basic.

The ability to call APL2 from
APL2 provides some interesting
possibilities for APL2 applica-
tion writers. By starting addi-
tional APL2 sessions as slaves
of the main APL2 session, it is
possible to create an environ-
ment that is isolated from the
active workspace and distribute
parts of the application to those
sessions while maintaining di-
rect control over them.

The new interface is provided
in two forms. Auxiliary Proces-
sor 200 is an asynchronous
shared variable interface, and
external function APL2PIA is a
synchronous call interface.
Both provide the ability to start
and stop multiple APL2 ses-
sions, manage APL objects in
the sessions and execute APL
expressions and functions, us-
ing a simple command syntax.

The new APL2 Library Man-
ager is one APL2 application
that is already using this inter-
face. It starts a slave APL2 ses-
sion for each workspace opened
for examination, in order to
isolate them from each other

and its own environment.

Learn more about APL2 at: ibm.comlsoftware/awdtools/apl

IBM, AIX, and APL2 are registered trademarks of IBM Corporation. ActiveX, Visual Basic and Windows are registered trademarks of Microsoft Corporation.
Sun, Solaris and Java are trademarks of Sun Microsystems, Inc. Linux is a trademark of Linus Torvalds.
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Die Entdeckung statistischer Methoden
im Umgang mit APL

Peter-Michael Hager

Im ersten Beispiel wird gezeigt, wie Abweichungen in
Kalkulationen bewertet werden kénnen. Obwohl eine gin-
gige Losung bereits existierte, konnte durch APL-Tests er-
kannt werden, dass mit dieser etwas nicht stimmte, and und
es wurden aussagekriftigere und realistischere Resultate ge-
funden.

B Mavurer-Kalkulation

. Vorkalkulation Nachkalkulation .
Artikel Preis |[Menge| Kosten | Preis | Menge | Kosten Differenz
Ziegel 0.75€|165 St.|123.75 €/0.80 € 135 St.|108.00 €| -15.75 €
Zement|2.50 €| 5.0kg| 12.50€|2.70€| 6.0kg| 16.20€| 3.70€
Sand [0.30€| 2.0kg 0.60€0.40€/30.0kg 12.00€ 11.40€
Total 136.85 € 136.20€| -0.65€

B Abweichungen 1. und 2. Grades
Pries (@
ad
i Praisdndenng * Fianmenge A" A
AR Y By
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[Quelle: Zitzmann, Betriebliches Rechnungswesen, Plankosten (Kapitel
9, Seite 31), Berner Fachhochschule]

B Mavurer-Kalkulation mit Abweichungen
1. und 2. Grades

Artikel

Vorkalkulation Nachkalkulation Differenzen durch
Preis |[Menge| Kosten | Preis | Menge | Kosten Preis |Menge |Mix
0.75 €165 St.|123.75 €/0.80 €| 135 St.| 108.00 €|8.25 €]-22.50 €|-1.50 €

12.50€/2.70 €| 6.0kg| 16.20€|1.00€| 2.50€] 0.20 €
0.60 €/0.40 €30.0 kg| 12.00€|0.20€| 8.40€| 2.80 €
136.85 € 136.20€/9.45€ -11.60 €| 1.50 €

Ziegel
Zement|2.50 €| 5.0 kg
Sand 0.30€| 2.0kg
Total

B Wie zuvor, jedoch mit vertauschten
Vor- und Nachkalkulations-Werten

Artikel Nachkalkulation

Preis | Menge | Kosten
Ziegel |0.80 €] 135 St.|108.00 €]0.75 €|165 St.|123.75 €
Zement|2.70 €| 6.0kg 16.20 €2.50 €| 5.0 kg| 12.50 €
Sand |0.40 €/30.0 kg| 12.00€/0.30€ 2.0kg 0.60 €

Total 136.20 € 136.85 €]-10.95 €

Vorkalkulation Differenzen durch
Preis \Menge| Kosten Preis  |Menge Mix
-6.75 €| 24.00 €/-1.50 €
-1.20€| -2.70€ 0.20 €
-3.00€|-11.20 € 2.80 €
10.10€| 1.50 €

Die Situation verschirft sich drastisch, wenn die Kosten
das Resultat dreier Faktoren sind:

Kosten = Preis X Menge X Rabattfaktor

In diesen Fillen erhilt man:
® Line Abweichung aufgrund von Preis-Differenzen,
® LHine Abweichung aufgrund von Mengen-Differenzen,
® Fine Abweichung aufgrund von Rabatt-Differenzen,
® Vier Komponenten von Mix-Abweichungen.

Dadurch, dass es nicht ungewohnlich ist, dass die Summe
dieser Mix-Komponenten groBer ist, als jede zugeordnete
Komponente, stellt sich die Anwendbarkeit dieser Methode
in Frage. Deshalb mussten wir nach einer geeigneteren Stra-
tegie suchen.

Dieses ist die Hauptbedingung:

aXb + x+y =dXe
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Einige zusitzliche Bedingungen, wie:

aXb +y=aXe
aXb + x dXxb

Was wir sonst noch benétigen, sind diese zwei Faktoren:

p=0bxd*
q=@xe?”

... um diese Losung zu prisentieren:

x=@d- )X b+(-b)xp/p+q)
y=le-b)x@+Ed-9xq/(p+q)

Mit dem Exponenten E=0, wird die Mix-Abweichung

halbiert:
x=(d-a) X (b+(c-b)/2)
y=(e-b) X @+ d-2)/2)

Mit E=1, erhilt der groBere Verursacher den grofieren

Anteil:

x=d-)Xb+E-b)Xxbxd/(bXd+@axe)

y=-bx@a+d-9x@axe)/(bxd+@xe)

Hier ist das selbe als dynamische Funktion:

ProDiff«{E<«1
b<«da<a+1E7100
d«w+1E100
h<bg«d-a
g<op«(dxb)*E
gxb+(hxp)+p+q)

B Maurer-Kalkulation aus 2 Faktoren
mit E=0 (Mix-Komponenten halbiert)

Artikel Vorkalkulation Nachkalkulation

Differenzen durch

Preis |Menge| Kosten | Preis | Menge | Kosten

Preis

Menge

Ziegel |0.75€]165 St.|123.75 €/0.80 €] 135 St.|108.00 €

7.50 €

-2325€

Zement|2.50 € 5.0 kg| 12.50€|2.70 €| 6.0kg| 16.20 €

1.10€

2.60 €

Sand |0.30€| 2.0kg| 0.60€/0.40 €/30.0kg 12.00 €

1.60 €

9.80 €

Total 136.85 € 136.20 €

10.20 €

-10.85 €

B Maurer-Kalkulation aus 2 Faktoren mit
E=1 (Mix-Komponenten anteilig verteilt)

Artikel Vorkalkulation Nachkalkulation Differenzen durch
Preis |Menge| Kosten | Preis | Menge | Kosten |Preis |Menge
Ziegel |0.75€]165 St.|123.75€/0.80 €| 135 St.|108.00 € 7.40€| -23.15€
Zement|2.50 €| 5.0kg| 12.50€2.70 €| 6.0kg| 16.20€ 1.09€ 2.61€
Sand |0.30€ 2.0kg| 0.60€/0.40€/30.0kg 12.00€ 0.43€ 1097¢€
Total 136.85 € 136.20€ 8.92€| -9.57€

B Mavurer-Kalkulation aus 3 Faktoren mit
E=0 (Mix-Komponenten halbiert)

Artikel Vorkalkulation Nachkalkulation Differenzen durch
Preis|Menge |Rabatt| Kosten | Preis| Menge | Rabatt| Kosten | Preis| Menge|Rabatt
Ziegel | 0.75| 165]-12 % 108.90 0.80| 135]-16 %|101.52| 6.82| -21.17| 6.97
Zement| 2.50 5.00 -5%| 11.88 2.70 6.0/ -16 %| 1523 1.04) 2.46| -0.14
Sand | 0.30 2.0/ -20%, 048 040/ 300 0% 12.00 1.49 887 1.17
Total 121.26 128.75 9.34| -9.84| -7.99

B Mavurer-Kalkulation aus 3 Faktoren mit
E=1 (Mix-Komponenten anteilig verteilt)

Artikel Vorkalkulation Nachkalkulation Differenzen durch
Preis| Menge Rabatt| Kosten|Preis| Menge | Rabatt| Kosten | Preis| Menge | Rabatt
Ziegel | 0.75| 165/ -12 % 108.90| 0.80| 135|-16 %| 101.52| 6.73|-20.98| 6.88
Zement| 2.50 5.0 -5% 11.88)2.70 6.0/ -16 %| 1523 1.03] 2.46| -0.14
Sand | 0.30 2.0/ -20%| 0.48/0.40| 30.0/, 0%/ 12.00| 0.41| 10.81| 0.31
Total 121.26 128.75/8.17| -7.72] 7.04

8.17 € der Differenz sind inflationsbedingt,
-7.72 € der Differenz sind Fehler des Kalkulators,
7.04 € der Differenz sind auf nicht realisierte Rabatte zurtickzufiihren.

ProDiff«{E+1

2=0p¢pw:a{
b<da<a+1E7100
d«w+1E~100
h<¢g«d-a
g«¢p<(dxb)*E
gxb+(hxp)+p+qlw

3=8pdpw:af{
c«1dbclda<«a+1E 100
d«w+1E7100
i«1¢h«1¢g«d-a
r<i1¢g«idp<axk
s«d*E
pt<i¢rs«rxs
pu<2¢gs<gxs
pug+1értp+1¢gsr«gsxr
gx(bxc)+((hxcxgs)+gs+pt)+((ixbxrs)+rs+pu)+(hxixgsr)+gsr+rtp+puqiw

w-o}

8 2%PreCalc

0.75 165.00 0.88
2.50 5.00 0.95
0.30 2.00 0.80

8 2%PostCalc

0.80 135.00 0.94
2.70 6.00 0.94
0.40 30.00 1.00

8 2%PreCalc ProDiff PostCalc
6.73 T20.98 6.88
1.03 2.46 T0.14
0.41 10.81 0.31

In dem zweiten Beispiel analysiert APL rekursiv/iterativ
Zahlen-Tabellen, um strukturelle Ausreiller zu ermitteln.
Durch daraus hergeleitetes Einfirben erhalten diese Zahlen-
griber einen iiberzeugenden Reiz.

B 1Q-Test in einer lllustrierten (Level 1)

Welche Zahl passt nicht zu den brigen?
1001 996 1000 1005 2004 998 997 999 1004 1003

26

APL - Journal 2006, 25. Jg., Heft 1/2



APL-Journal

IQuestion<+995+10710 NormalizeO{ O Normalize an array of arbitrary rank - Dyalog Vi1 version
AxialNormalizeO{(OxO0000)+[(0000)~01+/(0] 10}
LeftChainedd{000/(00),00}

PreprocessO{0+1E7180x0=0}
1001996 1000 1005 2004 998 997 999 1004 1003 PostprocessO{0x1E"160<|0}

IQuestion[5]x<«2

IQuestion

OsNormalize IQuestion Postprocess (J000)AxialNormalize LeftChaineddUPreprocess O

1111211111 ’

Normalize<«{ (wxpw)++/|w} NormalizeO{ U Normalize an array of arbitrary rank - Compatible version
AxialNormalizeO{(0x0000)+[(0000)~01+/[0110}
LeftChainedOd{000/(00),00}
UntilO{0 OO0 xO0OO O:x O O x}

B 1Q-Test in einer lllustrierten (Level 2) PrepracessD{L+1€"180+0+0}

PostprocessO{0x1E~160<|0}
Postprocess{(0000)AxialNormalize LeftChained O}UntilOPreprocess O
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Deutsche Bevolkerungsstatistik (Fortsetzung)
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Kontaki:

Peter-Michael Hager
HAGER-ELECTRONICS GmbH
Hamburger Str. 97, 44135 Dortmund, Germany

mailto: hager@dortmund.netAxel Holzmiiller,
eMail: axel.holzmueller@dpc.de
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E IBM APL Products and Services

APL2 in the Wide, Wide World

David Liebtag

GSE and APL Germany

Abstract

The world of Software development is getting wider and P The Java interface to Calls to APL2
wider. Applications run in a variety of environments and Enables Java applications to call APL2 applications. It
use components written in a variety of languages. Recent enables APL2 developers to integrate their applica-
APL2 enhancements allow developers to participate more tions in mainstream server applications such as IBM’s
tully in this world of component use and reuse. The new WebSphere Application Server.

APL2 Programming Interface (Calls to APL2) is a set of
APIs that allows applications to start and control APL2. Calls
to APL2 provides the foundation for APL2‘s new Interfaces c“"mg Java from APL2
with other languages, components, and environments includ-

ing Java, Visual Basic, and Microsoft’s Component Object Associated Processor 14
Model (COM).
® Reference and specity static fields
APL2 and Java ® C(Call static methods
® Instantiate Java objects
APL2 has two new interfaces to Java: ® Reference and specify instance fields
» Associated Processor 14 for calling Java from APL2 ® Call instance methods

Enables applications to exploit the enormous wealth
of components available as Java classes such as XML
parsing and infinite precision arithmetic. Java methods can call back to APL2
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Java Language Overview

public class Sample
i

pubslic statie int StatieFiald = 0 ;
pablio statio int StatioMethod (int Argument) {
return Arqument + StaticField ;

]

pablio int InstanceaField ;

pablic Sample (int InitialValue] |
Ethia, InatancaFiald = InitialValus |
return ;

}
public int InstanceMsthod(int Acgqument) |
return Arqument + this.InstancsField ;

!

Associated Processor 14 Syntax

(class ‘'signature') 14 OMA ‘'surrogate member'

class A class identifier. If associating a static mem-
ber, then class is a character vector containing
the name of the class. If associating an in-
stance member, then class is an instance inte-
ger returned by a constructor.

A character vector description of the mem-
ber. If the member is a field, then the signa-
ture is a description of the field’s datatype. If
the member is a method, then the signature is
a description of the method’s arguments and
result.

The name of the Java method or field.

The name to be used within the APL work-
space.

signature

member
surrogate

Java Signature Rules

Java uses the following characters to describe native data

types:

@)
Q
o,
o

Type
byte
char
double
float

int

long
short
void
boolean

Ndgor——mgnow

A left square bracket indicates an array.
A class name is indicated by proceeding the name with an
L. and following it with a semi-colon.

Java Signature Examples
-
A inbeger fiekd
‘Ljavaslangsstring;
A, Siring licid
rroamt
& rathad wilh 2 inleger arguenants and redumes a deukle
"fLjavaSlangfstring;i[1”

A method wilh a Siring argument and reburns an inleger aray

Sample Processor 14 Associations

#a Aspociate a name with a statle f£isld
| "Gasgpla' *1°]1 14 OMA " IagremantAmsant

A BEdaciata a nasas wikth & akatic sathad
{'Sample' *(IJI*] 14 OHA *‘Increment®

A REpociates & name with & conperustor
{'"Eample’ *(I1WE] 14 OHA *ODEETEDCT <inli=?

m Call the congtructor
Instance-CONSTROCT 14

A Rppociate & name with an instance fiseld
|Ingtance *I*) 14 OFA *Valwee®

A& Appociate a name with the instance metchod
| Ingtance *(I1Z2°] 14 OHA *IaBgual!

Calling APL2 from Java

The Java Interface to Calls to APL2 supports the follow-
ing features:
® Starting and Stopping APL2 Interpreters
® Creating and Deleting Workspace Objects
® Assigning, Associating, and Expunging Names
® [ixecuting Expressions and Functions
® Using APL Characters in Java Programs
® Querying Workspace Object Attributes
® Retrieving Workspace Object Values
® Handling APL2 Errors

The APL2 Java Classes

The APL2-Java interface includes the following classes
for using APL2 from Java:

Apl2interp Make APL2 interpreter requests
Apl2object Manage APL2 workspace objects
Apl2exception Indicate and detect APL2 errors
Apl2cdr Convert between workspace and

CDR formats

30

APL - Journal 2006, 25. Jg., Heft 1/2



APL-Journal

An APL2 interpreter called from Java has the same re- The COM function supports several commands:
strictions as the APL2 Runtime Library.

QUERY Query information about COM
classes and objects
Sample Java Progmmm CREATE Create instances of COM classes
CONNECT Connect to running COM pro-
St Import the apll package of olsssss grams .
gy o e el METHOD Invoke COM object methods
ey L T mdaiRtcionll o 1 PROPERTY  Specify and reference COM object
2::?%;.51:-;‘: ::E-‘JTE:HL.T;_ Eurieg|] pl’OpCItiCS
L e e emrten (11 s [N 3 HANDLERS  Specify and reference COM object
ﬂ;ffm:;bf T intarmarratal event handlers
He BT T WAIT Wait for COM events
;M Shrih RELEASE Release references to COM objects
"';:.ﬂ_l:;;::ﬁ'_.ﬁ Iaanertian saght. = CONFIG Set configuration options
R T A
;-l.l.ll- ]
' COM Events Example

ENCEL=COM *CREATE' *Excel  Applicacion®
COM CHANDLERS * EXCEL (1 2arwarkboskBeforeClose’ CLOSE)

Java Resources COM "FROFERTY® EXCEL 'visible' 1
ol LOOF: -+|''=RESULTCOM "MAIT' 5) /LOOP

The Java Tutorial: [(ORTECT EVENT HAHDLER CURSORPOSE TIME HAMED) =StRESULT

Jjava.sun.com/ docs/ books/ tutorial/ index.hinl Fﬁgj;iﬁ:ﬁ“’ﬁ $RESULT
APL2's interfaces to Java:

APL2 Users Guide CLOSE: .

COM "FROFEETY® EXCEL 'vimibler 0
And a new APL2 book: oOM *FROPERTY EXCEL ‘DdaplayAlarea® 0
o TTef ; COM "HANDLERS® EXCEL '°
APL2 Programming: Using APL2 with WebSphere S HELENDEC ERCEL

APL2, COM, and Visual Basic Simple COM Example

APL2 has two new interfaces on Windows: EXCEL«COM 'CREATE' 'Excel.Application'
WB+COM 'METHOD' EXCEL 'Workbooks.Open''D:\TEST.xls'
P The COM external function DATA«COM 'PROPERTY' EXCEL 'ActiveSheet.UsedRange.Value'
Enables APL2 applications to access Component COM 'PROPERTY' EXCEL 'DisplayAlerts' 0

Object Model (COM) objects including applications & "METoP™ e - Close!
such as Microsoft Agent and Excel. Applications can zﬁ iiiiizi VI;XT.;CEL
efficiently pass arrays directly between APL2 and COM

objects.
P The Visual Basic interface to Calls to APL2 Cullmg APL2 from Visual Basic
Enables APL2 to be easily called from products that
support Visual Basic macros such as Microsoft Excel The Visual Basic interface to Calls to APL2 supports the
and Word. following features:

Starting and Stopping APL2 Interpreters

Using oM Obiects from APL2 Using Workspace Objects

L]

[ ]

® Assigning, Associating, and Expunging Names
The COM external function provides access to Micro- ¢ Exccuting Expressions and Functions
[ ]
[ ]
L]

soft Component Object Model (COM) objects. Using APL Characters in Visual Basic Programs

Handling APL2 Errors
Data Conversion Between Visual Basic and API.2

[result «] [control] COM ' COMMAND * [arguments]
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]
The APL2 Visual Basic Functions

An APL2 interpreter called from Visual Basic has the same

restrictions as the APL2 Runtime Library.

StartApl2

StopApl2 Sample Visual Basic Program
VariantToLocator

LocatorToVariant Token = StartApl2(Array(,-ws*, ,,2m"))
ExecuteExpression Left = VariantToLocator(Token, Array(123, 456))
ExecuteMonadic Right = VariantToLocator(Token, Array(789, 123))
ExecuteDyadic Func = VariantTolocator(Token, “+)

Assign Result = ExecuteDyadic(Token, Left, Func, Right)
Associate FreelLocator Token, Left

Expunge FreeLocator Token, Right

Freel.ocator Freel.ocator Token, Func

GetET BoolRc = LocatorToVariant(Token, Result, Var)
GetMsg FreeLocator Token, Result

Worksheets(,,Sheet1“).Range(,,B14:B15°). Formula = Var
StopApl2 Token

APL2 Contact Information

Email: APL2@vnet.ibm.com

BM web site - www.ibm.com/software/awdtools/apl Down-
loads for demonstration version Library for on-line APL2
manuals News for latest announcements Support for FAQ,
Technotes, and Service Updates

IBM APL2 Newsgroup
news.software.ibm.com/ibm.software.apl

s ] M i e, ppr Py’

Finn :
” FinnAFPL Homs Page
| M | [ it |
= Suomen APL-vhidistys ry
Finnish APL Associntion
Flinn AP

Comfinet |nfarmnaitsan:

Faatal add-win
Zuormen AL -fdarm ry
Bl 008, Di0F Heb b, FRLaHD
Eheciromec manl
[pererl | nharTratan: olll D od gy 1
o mrmcier: b _gescca e

il iatl va Q. Pl v 0P L0 ol e i O F e e R 1 e i

Sie haben eine Ausgabe des

APL-JOURNALs
verpal3t?

Das APL-Journal finden Sie zum
Download als PDF-Datei
auch auf der Webseite des
RHOMBOS-VERLAGES

unter:

www.thombos.de/shop/a/show/article/?99

www.rhombos.de
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Workstation APL2 Version 2 Service Level 9

Nancy Wheeler, IBM APL Products and Services

In November 20006, Service Level 9 to Workstation APL2
Version 2 was made available. In addition to the usual fixes
for reported problems, this service level contains several
enhancements which address requirements submitted to IBM
by the German customers of APL2.

Interpreter Deviation Removal

Several changes to the APL2 interpreter remove document-
ed deviations from the APL2 Language Reference:

P Display of Nested Arrays

In columns with both numeric and character items,
the character items are right-justified. In columns with
only non-numeric data, character items are left-justi-
tied. Previously all character items were left-justified.

4 Prototype extension in Disclose, Expand,
Replicate and Take

When results of these operations require the use of fill
items, the added items use the prototypes for the first
element of the correct dimension rather than always
using the prototype of the first element of the array.

P Partition results with null arguments

The results from partition when one or both argu-
ments are null are the correct depth and shape as de-
tined by the language.

P Monadic format of nested arrays

The depth of the result of monadic format of nested
arrays is at most two, instead of taking the depth of
the argument.

Processor 11 Names File Search

Support has been added for searching more than one names
file for an external routine’s descriptor. Where a single file
name was previously provided, multiple file names separat-
ed by ; (Windows) or : (Unix) may now be provided.

GRDATA for Unix Systems

The AP 207 command GRDATA allows the contents of
the screen to be saved and loaded using fourteen different
graphics formats, including JPEG, GIF and Bitmap.

Previously the GRDATA command was only implement-
ed on Windows. Service Level 9 adds the command to AP
207 on AIX, Linux and Sun Solaris, with the same syntax
and functionality.

In addition, the GRDATA command has been reworked
to eliminate the use of temporary disk files. Along with sim-
plifying processing, this will improve performance on all the
platforms.

APL2 Library Manager

The new APL2 Library Manager, added to Windows APL2
systems in Service Level 8, provides the ability to browse
and compare APL2 transfer files, workspaces and namespac-
es.

In Service Level 9, files with non-standard extensions are
supported. The APL2 file type will be determined by exam-
ination of the contents.

Two new customization options have also been added to
the Library Manager. Compare Timestamps controls whether
timestamps are included when comparing functions and
operators. Sort Using DCS allows for an alternate sorting al-
gorithm based on the DCS variable from the EXAMPLES
workspace.

Windows Object Editor

The Object Editor now recognizes and underlines URL’s
found in comments. You can double-click or press Ctrl+0 to
open the URL.

The new Object Editor option Alkways on Top allows you
to specity that your editor window should remain the top
window on your desktop.

AP 145 Extensions

Unicode support in AP 145 has been enhanced with sup-
port for Unicode data in menus, status areas and tab con-
trols, the addition of Unicode versions of the FILEDLG,
FOLDERDLG and POPUPMENU functions, and exten-
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sion of the UNIMSGBOX function to support styles. APL2 on Windows Vista
Other extensions to AP 145 in this service level
include: Preliminary testing of APL2 on Windows Vista revealed sev-

eral minor incompatibilities. Fixes for these problems have
® Drag and drop of files onto dialogs, listviews, MLLEs, been shipped in Service Level 9.
treeviews, and custom controls.

® Hover event support AIX, APL2 and IBM are trademarks of the IBM Corporation.
.. . Linux is a trademark of Linus Torvalds.
e Edltlﬂg of Listview labels Sun and Solaris are trademarks of Sun Microsystems, Inc.
® SuppOI't for piCUJI'CS on menu items Windows and Windows Vista are trademarks of the Microsoft Corpora-
® Specification of argument and result types for LOAD- ton.
API

Verbesserungen fir APL2 V2.02 auf Grolirechner

TSOPTF | CMS PTF | Beschrelbung
UKOTT24 | UKOTTZS | AP 124 Unterstitzung Mationalsprachen

CTL+H 0 A Deaktlviasren Ratlonalsprachen
CTL+B 1 A Akbivieran Hatiocnalasprachen
CTLsB & A hbfragen Nationalsprachen
DAT[2] == O Inakbilw

DAT[2] = 1 Aktbiw

UKOYS516 | UKOYS517 | Deskrpior von Prozessor-11-Routinen im linkan Argument von
quadiA

UKOS088 | UK02090 | Externe Funktionen COPY, PCOPY und LIB ermdglichen
UKO2089 | UK0%091 | programmiarbaran Zugrll auf Systembelehle

Unterstltzung ftr APL2 auf Grolirechner

= Sie kbnnen online den neuesten Stand der Gesamiliste der fir APL2
W2.02 verfligbaren Programmkorrekiuren (PTF) abfragen:

hitp:/www_ibm.com/software/awdtools/apl’support.html

— Klicken Sie dort auf "APARSs" im Abschnitt “Self help™ unter "Solve
a problem”,

= Auferdem finden Sie dort auch "FACQS" und “Technotes”

— Im Abschnitt Library finden Sie APLZ-Online-Handbiicher (in englisch)
— Im Abschnit News finden Sie die neuesten Ankindigungan

= Unterstitzung per Email:
APLZ2@vnet.ibm.com
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The first APL workspace was saved
at IBM research facility in Yorktown,
New York on November 27, 1966.
You can still load this workspace to-
day in any IBM APL2 system using the
command:

)LOAD 1 CLEANSPACE

To celebrate the 40th anniversary of
APL, special events have been taking
place at the IBM Silicon Valley Labo-
ratory in San Jose, California. Bulletin
board displays started appearing in
September. A contest was held to see

who could guess the topic - at first only
the frame of the APL2 display logo
appeared, and new clues were added
each week. We gave away several APL2
T-shirts and book bags to the winners.
A lab-wide party was held on Novem-
ber 1, with wine and cheese, congratu-
latory speeches, a display of APL mem-
orabilia, and a slide show of specially
created APL2 graphic displays.

In addition, we collected testimonial
statements about APL and APL2 from
some of out customers. These testimo-

APL's 40th Anniversary at IBM

nials have been published on the IBM
APL2 web site:
www.ibm.com/software/awdtools/

apl

Click on Success Stories to see the
testimonials.

Happy Birthday APL!

Nancy Wheeler,
IBM APL Products and Setvices

APL2 can be a true

A Respectful Testimonia

APL2 has been a necessary and suf-
ficient programming environment in my
career in science for almost thirty years.
My perspectives and experiences are
personal, unique and certainly orthog-
onal to the mainstream programming
directions that evolved here at The
Johns Hopkins University Applied
Physics Laboratory (JHU/APL). Yep,
APL at APL, a double-dose. Starting in
the early ’80s, there was a small group
of APL aficionados at JHU/APL en-
amored with ,,Iverson’s Language.” We
used ,,IBM3279% terminals and were
obviously much cooler than the trudg-
ing dinosaurs who carried ten thousand
IBM punch cards in cumbersome 30-
inch long metal drawers and toted them
to the central ,,computer center* for
compilation. My experience started with
APL(1) on the IBM 370 and Amdahl
mainframes in the late ’70s and moved
to APL2, also on a mainframe, in the
mid ’80s (we operated on MVS and then
VM). Iused APL2 to complete the com-
pounded numerical regression analyses
and graphics for my Ph.D. dissertation

gestalt

and then somewhat reluctantly migrat-
ed to the PC DOS OS workstation en-
vironment shortly afterwards. It turned
out that the Madrid & Manchester
APL2 application was a more-than-ad-
equate and welcomed alternative to
mainframe computing, which shortly
thereafter became unavailable. The cut-
rent Workstation APL2 product run-
ning on Windows is simply essential to
the life that I have invented and nur-
tured.

APL2 can be a true gestalt, a liberat-
ing computational Weltanschauung for
the initiated. When practicing APL2,
discovery of latent recursive algorithms
frequently occurs serendipitously after
data are first organized into logical,
multivariate nested arrays. And recur-
sion, as we all know, is the holy grail of
algorithm development. Emergence of
insightful ,,divide and conquer® strate-
gles becomes inevitable once the ap-
proach is redirected top-down on suit-
ably partitioned data. This experiential
pattern suggests a unique value of
APL2: it can reveal a subterranean sim-

plicity beneath surface turbulence. Thus
APL2 is discovered ex post facto to be
an epistemology, a way of discovering,
learning and knowing about the mech-
anization of problem solutions through
the enlightened manipulation of data.
A fluid implementation with concrete
results: an ethereal anti-depressant ther-
apy for the over-burdened and under-
valued. So there you have it, the truth,
the whole truth, and nothing else.

I remain grateful to the IBM Silicon
Valley Lab and Manchester & Madrid
Centers, and the founding fathers, Ken
Iverson, Adin Falkoff and Jim Brown,
for conceiving, creating and enhancing
an iconoclastic mind-bender of endur-
ing value. Your persistence and longev-
ity have been and remain invaluable to
me.

Customer: Johns Hopkins University Ap-
plied Physics Laboratory

Author: Richard Stockbridge

Country: United States of America

The Intersection of APL2 and Richard D.
Stockbridge
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]
Mehr als 20 Jahre APL bei Thomas Cook

Die Thomas Cook AG ist einer der fiih-
renden Toutistikkonzerne der Welt. Die
Geschiftsanteile an der Thomas Cook
AG werden zu jeweils 50 Prozent von
der Deutschen Lufthansa AG und der
KarstadtQuelle AG gehalten.

Die Thomas Cook AG wurde 1998
als Zusammenschluss von Condor und
NUR Touristic unter dem Namen C&N
Touristic AG gegriindet. Nach Uber-
nahme der britischen Thomas Cook Ltd
wurde die C&N Toutistic AG im Som-
mer 2001 in Thomas Cook AG umbe-
nannt.

1985 - 86: Prototypen
Kalkulationssysteme FlugNah und ABBF
Neckermann Utlaubstreisen (NUR) ent-
wickelte Anfang der 80er Jahre des ver-
gangenen Jahrhunderts immer mehr Be-
darf nach einem Kalkulationssystem.

Dieses sollte zum einen die Preisfin-
dung unterstiitzen und zum anderen die
Simulation einer Reisesaison in Form
einer Ergebnisrechnung ermdglichen.

Traditionell ist der Flugpauschalrei-
semarkt im Nahbereich durch das Mas-
sengeschift gepragt, wihrend der Markt
der Reisen mit Auto, Bus und Bahn
(ABBF) durch individuelle Angebote
und Vielfalt glinzt.

Beiden ist ein enormer Varianten-
reichtum zu Eigen, der aus Sicht der I'T
zu erhéhten Anforderungen an Rechen-
und Speicherkapazitit fihrt.

Zu dieser Zeit, PCs waren kaum den
Kinderschuhen entwachsen, war es klar,
dass nur ein IBM GroBrechner die Auf-
gabe bewiltigen konnte.

Da die Verfahren nach denen die
Ergebnisrechnung arbeiten sollte,
zunichst noch erarbeitet werden muss-
ten, bot sich eine dynamische Interpre-
tersprache, wie APL, gerade zu an.

So entstanden, unter Mitwirkung der
Unternehmensberatung McKinsey, die
Systeme FlugNah fiir Flugpauschalrei-
sen und ABBF fur Reisen mit Auto, Bus
und Bahn.

1986 - 91: Ausbau und Pflege FlugNah,
ABBF

In den folgenden Jahren mussten
immer wieder Anpassungen gemacht
werden, weil die Marktbediirfnisse neue
Reiseprodukte und Preiskomponenten
erforderten.

In diese Zeit fiel auch die Migration
von VS APL nach APL2, welches durch
seine neuen Sprachmittel weitere Vor-
teile brachtegegeniiber den Standard-
Programmiersprachen, wie Cobol.

1991: Neves Kalkulationssystem fiir
Belgien (NVB)

Seine Michtigkeit bei der Entwicklung
von Anwendungen bewies APL in die-
sem Jahr, als es gelang, innerhalb weni-
ger Wochen ein neues System, speziell
fir den belgischen Markt, von nur ei-
nem Entwickler der Firma Dittrich und
Partner Consulting (DPC) entwickeln
zu lassen.

1992: Umstellung von VSAM auf DB2

Der Form nach war diese Umstellung
nur eine technische Malinahme, aber ein
groBer Schritt in Sachen Datensicher-
heit.

Im Ubrigen nutzt Thomas Cook seid
dieser Zeit externe Cobol-Programme
als Zugtiftsschicht zum DB2. Diese bie-
ten sich aus Performance- und Sicher-
heitsgriinden an.

1994 - 1996: Ablosung von ABBF durch
TABU (tageweise Buchen) und NVB durch
BELI

In diesen Jahren wurden die betag-
ten Altsysteme unter Mitarbeit der Fir-
men DPC und a.k.e abgel6st und
zugleich der Funktionsumfang wesent-
lich erweitert. Gerade in Belgien zeich-
nete sich zu dieser Zeit ab, dass der Rei-
semarkt dynamischer werden wirde.
Die Antwort von Neckermann waren
mehrere Preisteile, die heute auch in
Deutschland kaum mehr wegzudenken
sind.

1999 -2002: Flugkalkulation Neu

1999 war auch fiir das Pauschalreisesys-
tem die Zeit gekommen. Neue Anfor-
derungen aus dem Fernreisebereich,
durch Preiskomponenten wie Frih-
bucher und Incentives, aber auch die
Notwendigkeit der Integration des par-
allel entwickelten Einkaufmanagement-
systems machten ein komplettes Re-
Design notwendig,

Technisch sollte das neue System den
neuen Technologien gerecht werden, die
zu der Zeit Einzug in die I'T hielten. Als
Programmiersprache wurde zunichst
Java gewihlt, jedoch scheiterten alle
Versuche, auch die APL2 Anteile durch
Java zu ersetzen, an Performancepro-
blemen.

So wurde letztendlich eine 3-Tier
Architektur mit einem Java Client und
einem IBM Mainframe APL2 Rechen-
kern gewihlt, die von einer Integrati-
onskomponente verbunden werden. Als
Protokolle werden Corba und XML ein-
gesetzt.

2004/2006: Downsizing Projekt auf IBM
Workstation APL2

Mit der Vorstellung der Java Schnittstel-
le ergaben sich neue Moglichkeiten. Da
gleichzeitig auch ein Kostendruck auf
dem Mainframe bestand, wurde be-

schlossen, eine Migration auf 1BM
Workstation APL2 durchzufiuhren.

2006 - : Die Zukunft von APL bei Thomas
Cook

Nach der Sanierungsphase wird Tho-
mas Cook in den nichsten Jahren
wieder angreifen.

Die Thomas Cook AG und IBM
Deutschland haben im Juni 2006 den
Vertrag tiber die Entwicklung einer neu-
en IT-Plattform im Rahmen des Pro-
jekts GLOBE unterzeichnet.

Das Projekt GLOBE der Thomas
Cook AG steht fiir eine vollig neue, in-
ternationale I'T-Strategie. Ziel ist die
Entwicklung einer einheitlichen Pro-
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duktionsplattform fiir alle Veranstalter-
marken der Thomas Cook AG. Das Un-
ternehmen trigt damit dem verdnder-
ten Kundenverhalten Rechnung und
gestaltet die Produktion effizienter, fle-
xibler und schlanker. Mit GLOBE wird
es moglich, jedes Reisepaket erst zum
Zeitpunkt der Kundenanfrage zusam-
menzustellen und individuell zu beprei-
sen (,,Dynamic Packaging® bzw. ,,.Dy-
namic Pricing®).

Die neue IT-Plattform setzt konse-
quent die Idee der Service orientierten
Architektur (SOA) um. Dank seiner
Integration in die IBM Websphere Pro-
duktfamilie ist IBM Workstation APL2
voll kompatibel mit der neuen IT-Platt-
form von Thomas Cook.

Teile der existierenden Kalkulations-
systeme lassen sich damit schnell zu
Services umbauen und in andere An-
wendungen integrieren.

Betriebswirtschaftliches Informations- und Analysesystem STS.win

Damit sind fur APL die Vorausset-
zungen geschaffen, auch zukinftig an
den Entwicklungen von touristischen
IT-Systemen teilzuhaben.

Auntor:
Uwe Schwagmeier
uwe.schwagmeie@thomascookag.com

Fast 30 Jahre APL im Rheinischen Sparkassen-
und Giroverband, Dusseldorf

Der Rheinische Sparkassen- und Gi-
roverband in Disseldorf (RSGV) ist die
Dachorganisation fir 35 Sparkassen im
Rbeinland. Die rheinischen Sparkassen
hatten zum Jahresende 2005 ein Bilanz-
volumen von 152,8 Mrd. FEuro und be-
schiftigten 34.806 Mitarbeiter.

Bereits i Jahr 1977 hat der RSGV
damit begonnen, statistische Informa-
tion seiner Sparkassen in einem selbst
entwickelten dreidimensionalen Daten-
banksystem (OLAP) unter IBM APL
zu verwalten und auszuwerten (Sparkas-
sen-Time-Sharing STS). APL hat mit
seinen n-dimensionalen Datenstruktu-
ren schon immer OLAP-Anwendungen
hervorragend unterstiitzt.

Heute werden die statistischen und
betriebs-/volkswirtschaftlichen Daten
des RSGV in einer Client-Server-An-
wendung mit einer modernen Win-
dows-Oberfliche unter IBM-APL2 ver-
waltet und fiir Auswertungen bereitge-
stellt (STS.win). Die umfangreichen
Datenbanken liegen autf dem Grof3rech-
ner des Sparkassenrechenzentrums und
werden tber TCP/IP (Cross-System
Shared Variables) gepflegt und abge-
fragt. Die wichtigsten Bestandteile von
STS.win sind:
© STS.win Datenbanken liegen auf dem

GrofBrechner, auf Servern der einzel-

nen Institute oder auf privaten Lauf-

werken. Sie kénnen bis zu neun Di-
mensionen haben und werden mit
dem benutzerfreundlichen Verwal-
tungsprogramm TRADA aufgebaut
und verwaltet. Die zentralen Grof3-
rechner-Datenbanken, auf die alle
STS.win-Anwender zugreifen kon-
nen, bestehen zur Zeit aus 45 Da-
tenwirfeln mit ca. 560.000 Zeitrei-
hen.

- Mit dem Awuswertungs- und Analysesys-
tem AIDA kénnen unter Berticksich-
tigung von Zugriffsberechtigungen
die OLAP-Datenwiirfel auf unter-
schiedlichste Art und Weise (Spar-
kassenvergleiche, Zeitvergleiche etc.)
individuel] abgefragt und um zusitzli-
chen Funktionen (Summen, Mittel-
werte etc.) erginzt werden. Zur indi-
viduellen Weiterbearbeitung kénnen
alle Auswertungen ins Excel Gibertra-
gen werden.

Auflerdem stehen ca. 900 vorbereitete
Standardberichte mit einer individuel-
len Auswahl der Sparkassen und der
Zeitachse zur Verfigung, Die meis-
ten Berichte werden nicht mehr pro-
grammiert, sondern Uber Programm-
generatoren erzeugt, welche die textli-
chen Vorgaben direkt in APL2-Pro-
gramme umsetzen.

- Mit dem Datenerfassungs- und -Priifpro-
gramm SPKPOOL erfassen und pfle-

gen die Sparkassen ihre eigenen, fir
den zentralen Datenpool bestimm-
ten Daten.

- Mit dem Report-Generator konnen mit
minimalen APL-Kenntnissen an-
spruchsvolle Berichtssysteme auch
individuell entwickelt werden.

- Eine Vielzahl von Schuittstellenprogram-
men ermoglichen den Datenaustausch
zwischen unterschiedlichsten Daten-
lieferanten. APL ist anch bier einfach
stark.

STS.win wurde vom RSGV selbst
entwickelt und basiert zu 100% auf IBM
APL2. Das RSGV-Team fir Entwick-
lung und Anwendungsbetreuung des
STS.win besteht aus je zwel Mitarbei-
tern fir die Bereiche System- und An-
wendungsentwicklung. STS.win wird z.
Zt. von ca. 400 Mitarbeitern der rheinischen
Sparkassen und im RSGV individuell ge-
nutt.

Autor:
Klaus-Peter.Friedrich
Klaus-Peter.Friedrich@rsgv.de

APL - Journal 2006, 25. Jg., Heft 1/2

37



APL-Journal

APL2 bei DaimlerChrysler

Workstation APL2 V2 wird bei Daim-
lerChrysler sehr erfolgreich auf Turbo-
lader-Priifstinden in quasi-Echtzeit ver-
wendet, und zwar zur Unterstitzung
und Auswertung der Versuche mit um-
fangreichen grafischen Darstellungen
und zur Analyse der Daten von Kenn-

feldmessungen an Turboladern unter-
schiedlichster GroB3e und Ausfithrung,

Versuchsunterstitzung

Auf dem Prifstand werden die Mess-
kandle der APL2-Anwendung zugeord-
net. Nach Beginn des Turbolader-Ver-
suchs sucht eine Funktion stindig nach
neuen Messpunkten, ibernimmt dann
automatisch die Dekodierung der binid-
ren Messdaten, berechnet laufend die
Kenngrofien und stellt sie sofort nach
der Messung grafisch in 4 Diagrammen
dar. Optional sind Kennfelder von ver-
gleichbaren Turboladern in den Hinter-
grund ladbar. Die MaB3stibe der Dia-
gramme werden automatisch an die neu
hinzukommenden Messpunkte ange-
passt. Dies erlaubt dem Prifstandsper-
sonal die sofortige Uberpriifung der
Messqualitit und Plausibilitit.

Auswertung

Hierzu werden simtliche thermodyna-
mische KenngréBen berechnet und
durch Interpolation durchgezogene
Kurvenverldufe erzeugt und grafisch
dargestellt (z. T. mit Hohenlinien und
farbkodiert). Die Daten werden in
APL2-Strukturvariablen sowohl im Ar-
beitsbereich als auch parallel in einer
AP211-Datei verwaltet. Durch Uberla-
gerung von beliebig vielen Kennfeldern
kann die Charakteristik von verschiede-
nen Turboladern miteinander vergli-
chen werden. Interpolationsverfahren
mit Bezier-Splines und Berechnung der
zugehoérigen Kontrollpunkte bilden die
Grundlage fir eine mogliche Erweite-
rung, den Interpolationsverlauf durch
Ziehen mit der Maus korrigieren zu
koénnen. Die Anwendung kann die ta-
bellarischen Auswertungsdaten nach

Excel (auch mit den Interpolations-
Koordinaten) exportieren sowie grafi-
sche Darstellungen nach Powerpoint.
Fremdgemessene Kennfelder aus Excel-
Tabellen kénnen auch in die Anwen-
dungsdarstellungen importiert werden.

Analyse

Bei unplausiblen Daten kénnen Ergeb-
nisse, Zwischenwerte und Rohdaten so
in einem gemeinsamen Diagramm dar-
gestellt werden, dass die gegenseitigen
Abhingigkeiten erkennbar sind und auf
Fehler riickgeschlossen werden kann.
Die Daten erhalten fir die unterschied-
lichen Typen (oder Typgruppen) jeweils
eine eigene Y-Achse, deren Mal3stab
automatisch (moglichst formatfillend
und passend zum gemeinsamen Git-
ter) bestimmt wird. Ein ,,Strichcursot®,
(eine bewegliche senkrechte Linie), der
an den X-Koordinaten der Messpunk-
te einrastet, liefert die digitalen Tabel-
lenwerte aller zu diesem Punkt geho-
renden Daten. Ein zweiter Strichcursor

The Sandvik CAPP systen:
We have increased

In the summer of 1984 a project fo-
cusing on computet-aided process plan-
ning (CAPP) was started at Sandvik to
rationalize design and process planning,

The purpose of the CAPP system is
to simplify and speed up the preparation
of offers and orders for special products.

The objective was to reduce the quo-
tation time from 3-4 weeks to 24 hours
and the delivery time, which in many
cases could amount to over 10 weeks,
to 1-2 weeks, for each order of a spe-
cial product. A quotation of a special
product could need the skills of engi-
neers and marketing people.

Today CAPP covers more processes
such as order handling, inventory con-
trol, production planning, pricing of
special products and standardization of
production methods. It provides an-
swers to queties concerning such areas

liest ebenfalls die Tabellenwerte an sei-
ner Position aus und zeigt diese als Dif-
ferenzen zu den Tabellenwerten des ers-
ten Strichcursors an. Diese beiden
Strichcursor dienen dem Priifingenieur
zur genaueren Beurteilung des Verhilt-
nisses von Messpunkten zueinander. Bei
Zweifeln an der korrekten Funktion des
Messkanals oder an der Stabilitat des
Messpunktes kénnen sehr einfach die
Inhalte der biniaren Messdateien statis-
tisch analysiert und grafisch dargestellt
werden (z.B. deren Verlauf Uber der
Messzeit).

Fazit

Workstation APL2 V2 hat sich bei
der Entwicklung und im Betrieb des
besagten vielfiltigen Anwendungspa-
kets seit Jahren sehr gut bewihrt.

Autor:
Winfried Sonmerer
Winfried.Sommerer@gmx.de

productivity by 30%

as delivery time, production cost and
recommended base price. With CAPP
an offer can be prepared immediately
when all prompts have been answered
and the salesperson doesn’t need the
knowledge of how to design, construct
or price the product.

When the salesperson makes an or-
der, the information necessary for the
production of the order will immedi-
ately be sent to the plant that is selected
for production.

Some products also have CAD sup-
port and for such products, data is sent
to a CAD system that will immediately
prepare production drawings to scale,
NC-programs etc. which will also direct-
ly be sent to the selected plant.

Advanced products that earlier took
weeks to produce now requires only a
couple of hours.
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There are about 1,500 users through-
out the Sandvik organization, most of
whom are internal salespersons and dis-
tributors, while others work in pre-pro-
duction or design. However, there is
another group of users who are trained
developers. In CAPP, they have their
own programming language, in which
they can create programs based on their
operational knowledge and production
logic.

The tool behind the language was
created and still maintained by the APL2
development group within Sandvik.
This group contains of 5 persons work-

Unzversity of Puerto Rico

Colleagues express

My experience with APL2 includes
classroom and research activities. APL2
is available to faculty through the IBM
Academic Initiative Program for such
activities. Presented below is a gear re-
lated scenario on how APL2 was and is
currently being used as a research and
development tool.

As part of my research, a system of
coordinates, geometric relations, and a
fabrication process were proposed. The
gearing industry is a ,,hands-on® com-
munity that demands proof of concept
to warrant serious consideration of an
alternative technology. The many math-
ematical relations developed are com-
putationally intensive and need to be
translated into computer code and test-
ed. APL2 was selected over Fortran, C,
MathCad, and Matlab to develop and
demonstrate the functionality of these
mathematical relations. Colleagues ex-
press awe when I share my results and
the amount of computer code used to
obtain these results. Moreover, I con-
sider myself a,,non-programmer* with-
in the software community, yet APL2
allows me to write the necessary soft-
ware to ,,quickly obtain results. Exam-
ples include polynomial root solving,
eigenvalue/eigenvector, FFT (Fast Fou-
rier Transform), and matrix manipula-
tion routines used in noise and vibra-

ing full time with APL2.

The whole system is built in APL2
under TSO in mainframe z/OS. It is
used worldwide but only one version
of the system exists in the central main-
frame.

The CAPP coordinator at Sandvik
Coromant, handles contacts with users
in the sales department. He says ,,They
turn to me with questions about ten-
ders and tell me how they wish to work
with CAPP. I enjoy excellent coopera-
tion with the guys at the CAPP devel-
opment team, to whom I pass on tech-
nical questions about systems. CAPP is

extremely stable and offers short wait-
ing times. It hardly ever freezes and we
have not had any performance prob-
lems.*

Rune Katlsson, Vice President Tool-
ing Supply, says, ,,We have increased
productivity by 30%.

Aunthor:

Rune Karlsson, 1V'ice President Tooling
Supply, The Sandvik CAPP system, Swe-
den

awe when | share my results

tion prediction or FEM (Finite Stress
Analysis) stress analysis of gear ele-
ments. I estimate that time and effort
to write this same code using another
computer language to double or triple.

The growth of APL2 and its support
of GUI (Graphical User Interface) pro-
gramming has further allowed me to
continue with APL2. In order to dem-
onstrate the benefits of the developed
mathematical relations and supporting
computer code, a GUI package is be-
ing developed such that engineers with-
in the gearing community can imple-
ment this technology without being
burdened with mathematical relations.
This GUI interfaces with the APL2
graphics package GRAPHPAK to dis-
play line graphs, bar charts, pie charts,
contour plots, and surface plots. APL2
also provides support to output data in
Excel files for use by other software
packages. This GUI along with all sup-
porting software is implemented using
a single environment, APL2. It is my
impression based on communication
with fellow engineers that this same
GUI package would require an ,,expe-
rienced® programmer using another
programming language. I am able to
distribute this GUI using the APL Runt-
ime Modules where gear designers can
use this software without purchasing

APL2. Moreover, APL2 automatically
generates the GUI using Unicode.
APL2 has allowed me to remain fo-
cused on a new gear technology with-
out getting distracted with software de-
velopment. I feel that much of what I
have proposed and developed would
not have emerged as such without the
availability of APL2. I continue to use
APL2 in the ,,what-if or ,,show-me*
scenario and recommend for all results
oriented people. I have been a user of
APL2 for the past 15 years and gauge
that the language continues to evolve. I
look forward to each release as well as
participating in its growth.

Author: David Dooner
Customer: University of Puerto Rico
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A strategic investment returning immediate pay-back

Landstinget Vastmanland is a Regional
Medical Service Center in Sweden with
about 6,000 employees, most of them
doctors and nurses.

Olle Berg, Senior IT Manager be-
tween 1985-1990, states,

,,In 1993 we had a difficult I'T situa-
tion with a rapidly growing backlog of
user requirements within a wide range
of areas and often a demand for almost
immediate delivery. Our I'T organisation
was not at all prepared to meet these
expectations and I personally investigat-
ed a number of ways how to solve this
issue. To hire lot of external consult-
ants for traditional mainframe or PC-
based development or to buy a set of
external application packages were less
promising for cost and flexibility rea-
sons as well as risk exposure. After care-
ful consideration my final decision was
to introduce APL2 as our premier de-
velopment environment. This decision
was taken after a successtul pilot instal-
lation and estimations of what we could
expect to achieve. One of the major is-
sues we faced was how to manage role-
based access to information stored in
central databases, without the need for
complex products or costly administra-
tion. Requirements to secure very good
performance for all SQL queries exe-
cuted was almost immediately solved in
the APL2 environment which made our
confidence grew and the decision was
tinally easy to take. We dedicated a small
team of experienced developers to pro-
vide the services, covering all areas from
development to operations and support.
The results soon exceeded by far our
high expectations and later estimations
have shown that we saved a number of
million USD over the next few years. I
also believe that we could not have been
able at all to solve all tasks without
APL2. The speed, flexibility to change,
overall cost and quality provided dur-
ing those years with APL2 are still un-
matched.”

Olle Berg continues:

,»Within a period of three years, de-
velopment and implementation of a
number of applications took place, with
hundreds of users introduced within a
few weeks after deployment. High de-
velopment speed and a very reliable
operations environment were from the
beginning critical success factors.
Among the applications we introduced
was a data query and reporting tool
which was used by many users, either
for free ad-hoc queries or prepared re-
ports. All users were using this under
the control of the security system we
designed to provide role-based access
to information in databases and files. I
also remember when a critical lack of
functionality was discovered in our pay-
roll system. We managed to overlap this
gap by quickly developing and testing
an APL2 solution for this critical need,
just in time to avoid serious delays in
the payroll process.

Almost all work was done by a small
development team with one senior de-
veloper and two part-time senior con-
sultants, assisted by a system program-
mer who provided technical services 1.e.
DBA and backup services. The devel-
opment work was mainly done in close
co-operation with business representa-
tives using agile development methods
similar to those found today in Extreme
Programming (XP) and other modern
methods.

My personal opinion is that the total
savings achieved by this successful
APL2 development, compared to oth-
er available alternatives, exceeded ten
million USD seen over the first six-year
period. The savings in speed and agility
are not easy to quantify but all applica-
tions were developed, tested and put
into production within a few weeks or
months including pre-study work. We
have neither before nor after seen some-
thing comparable®

Bengt-Ola Isetoft, former IBM em-
ployee and during 1993-2000 responsi-
ble for the APL2 development team at

the Regional Medical Service com-
ments:

»IBM’s APL2 implementation in
mainframe was, and still is, from my
point of view:
® A full-ledged and mature environ-

ment for development and execution

of a wide range of applications

® One of the most cost-efficient envi-
ronment for more complex applica-
tion development, seen over the to-
tal application lifecycle

® Overall the most stimulating and ex-

citing development environment I

have ever seen. Today when every-

body talks about SOA, Service-Ori-

ented Architecture, I realise that I

have been working according to these

principles since the early 1980es
thanks to APL2.

We based our core development on
APL2 mainframe, in a small-scale VM/
SP environment which existed during
the years 1992 - 2000 beside legacy sys-
tems in a CICS/VSE environment. At
the same time a number of PC applica-
tions and groupware were introduced
to provide office and collaboration fea-
tures to thousands of users. APL2 was
the base in a strategy to establish in-
house systems development services to
provide new IT solutions to many us-
ers and solve urgent needs within a very
short timeframe. The applications were
initially Data Warehouse and statisti-
cal systems, based on a common re-
port- and analysis tool and environ-
ment but there were also a number of
complex applications developed which
solved needs in a number of areas.
APL2 was also used as a converter and
bridge between systems which had
none or immature interfaces for data
exchange.

The main benefits by the APL2 de-
velopment were:
® Very fast application development

and maintenance
® Heavy user involvment depending on
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the highly interactive environment,
which lead to high-quality and well
tested applications

® Prototyping and traditional develop-
ment was almost the same, the qual-
ity of prototypes was good enough
to put into production since they
were developed with the same meth-
ods and same technology. What dif-
fered between a prototype for evalu-
ation and a ready-for-production ap-

plication was often just the amount
of testing. - applications which could
be enhanced and improved over
many years without decreasing flexi-
bility or quality, depending on design
and a service-oriented approach,
SOA before it was commonly known
and accepted.

* Very low total cost, both for devel-
opment, operations and overall life-
time

I wish for the future that the APL
language continues to live and develop
and I am still totally convinced that the
unique design of APL is the best im-
plementation of a developer-friendly
computer language we have ever seen®

Customer: Landstinget Vastmanland
Auwnthors: Olle Berg and Bengt-Ola Isetoft,
Sweden

Software that , Feels Right” to IBM researcher

Personally, I consider APL2 the most
technically challenging software pro-
duced by IBM - ever. Of course, I saw
quite a few complex and massive soft-
ware projects - and I fully appreciate
how difficult it is to put together some-
thing like MVS or Notes; however, I can
imagine how a well funded group of
reasonably smart people could make it
happen. To produce APL2, however,
one would need to have some super-
smart people on board... Somehow, this
software just ,,feels right®.

One of the most important aspects
of APL2 is its multi-platform nature.
This enables me to write industry-grade
applications for use in a mainframe or
multi-processor Unix environment by
using my preferred Windows develop-
ment environment, where I can use
APL2 in conjunction with so many
»goodies provided by Microsoft and
its followers. It is in this environment
that I keep my testing setups, logbooks,
notes and papers. Once the develop-
ment is complete, I simply FTP the
workspace to a production Unix ma-
chine and re-run the tests... just in case
(usually, no modifications are needed
because I use a set of functions that
»adapt® to the operating environment).
Then I simply make the workspace
available to a production system. This
is how APL2 is currently running a
massive monitoring program for detec-
tion of unfavorable changes in our sem-
iconductor manufacturing operation.
This system is in a 24/7 operation for

about 1/2 year - and so far, we had
100% availability and a very positive
feedback from the users. Most of them
do not even know that APL2 is involved
in the process.

Another recent application (Early
Detection Tool) was developed for mas-
sive monitoring of IBM Pc Co warran-
ty data. This application was also devel-
oped and tested on Windows, but then
it was deployed in a mainframe envi-
ronment prevalent in this division (now
Lenovo). The main challenge there was
to make sure that the system can ex-
plore about 50000 various combinations
of machine types and components so
as to detect whether some combinations
should be brought to the attention of
Quality, Procurement or Brands people.
The challenging point in such a system
is to assure not only good detection
capability, but also a low rate of false
alarms - and this, in turn, requires some

advanced statistical algorithms (these
were also developing under APL2). This
work led to Research Division Accom-
plishment in 2004. It is interesting to
note that the application was originally
developed as a prototype, and it was
anticipated that in a subsequent stage
this prototype would be re-written into
C. However, when the PC Co. people
saw that their worldwide warranty data
could be fully and reliably processed
within 36 hours by just three parallel
accounts on the mainframe - they de-
cided to forgo the re-writing and sim-
ply develop the system as an APL2 so-
lution.

With best regards,
Emmanuel

Customer: IBM Research
Author: Emmanuel Yashchin
Country: United States of America

by OpenOffice.org 2.0.2.
Download OpenOffice.org at

OpenOffice.org 2.0.1 Download Sites
OpenOffice.org 2.0.1 has been superseded

http://www.openoffice.org/index.html
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Real Time Processing at the Missile Defense Agency

I worked in the field of ballistic mis-
sile surveillance from 1969 until 2003.
Throughout this time, I first used APL,
and then APL2, to prototype tracking
and estimation algorithms that I then
translated into either Fortran or Ada.
Some of this work is described in my
APLI3 paper, ,,Roles of APL in Satel-
lite Surveillance® and in the paper, ,,Sur-
veillance and Tracking of Ballistic Mis-
sile Launches® in the March 1994 issue
of the IBM Journal of Research and
Development.

I still remember my chagrin when
President Nixon signed the ABM trea-
ty with the USSR in 1972. For some
time I had been studying Soviet tests
of extremely threatening strategic sys-
tems, and I loathed our official policy
of Mutual Assured Destruction. My
goal was not to watch hostile missiles
helplessly, but instead to have the capa-
bility to destroy them before they could
reach American soil.

In 2002, at long last, President Bush
dissolved the ABM treaty and Con-
gress authorized contracts to begin
missile defense work in earnest. Exist-
ing programs were transitioned from
research to development and deploy-
ment. Many readers will be familiar
with the Ground Midcourse Defense
(GMD) system that recently intercept-
ed a target missile that mimicked a
North Korean Taepo-Dong ICBM.
There have also been successful inter-
cepts of target missiles by the Navy’s
Standard Missile 3, and by the Army’s
Theater High Altitude Area Defense
(THAAD) missiles. All of these sys-
tems intercept the target missile in its
midcourse or terminal phase, not its
boost phase.

There also arose two new develop-
ment programs that are designed to
destroy a hostile missile in its boost
phase, before or soon after it burns out,
and before it deploys decoys or other
countermeasures. One of these is the
AirBorne Laser (ABL).

The other is the Kinetic Energy In-
tercept (KEI) program, which is a hit-
to-kill system like GMD, THAAD and
SM-3. The main differences are that
KEI has much less time to react, it needs
more powerful interceptors, and it needs
more sophisticated (and very fast) track-
ing and prediction algorithms.

My work involves the ,,prediction
portion of the KEI program. The ob-
jective here is to predict the future tra-
jectory of the target missile so that an
interceptor missile can be directed to
the right time and place for a successful
intercept. This prediction is first made
shortly after the launch of the hostile
missile has been detected. The predic-
tion is then continually refined based
on additional surveillance sensor inputs,
so as to provide real-time directives to
the interceptor missile to maneuver as
necessary until its own sensors can take
over.

As usual, I have used APL2 to pro-
totype all of my work on this program,
including performance testing against
both real and simulated inputs. Those
prediction algorithms that prove their
worth are then migrated to C++ and
integrated with the tracking algorithms.

Attached is General Henry Obering’s
letter of commendation to the CEO of
Northrop Grumman regarding our
team’s recent work on KEI. General
Obering is head of the Missile Defense
Agency.

Note particularly his remark about al-
gorithm performance. This refers to the
»Iracking and Prediction algorithms
that our Boulder team developed and
implemented in a real time processing
system. These algorithms use sensor data
in real time to track and predict the fu-
ture trajectory of a threatening ICBM
so as to direct KEIs interceptor to hit it
before, or shortly after, it burns out (and
before it can deploy decoys).

Our Prediction algorithms were first
prototyped in recent years (by yours tru-
ly) in APL2. Also some of the tracking

algorithms were originally prototyped in
APL2. Therefore, our prototyping work
using APL2 is largely responsible for
Obering’s remark about our ability to di-
rect the interceptor toward where the tar-
get will be at the time of interception.

And therefore, you great folks in IBM
APL Products and Services have been
helping America’s defense against mis-
sile attack, whether you have known it
or not.

Thank you very much for all you’ve
done over the decades.

Sincerely, Jack Rudd

P.S. One related (and unclassified)
piece of work may surprise even expe-
rienced users. I downloaded from
NOAA’s website a global topographi-
cal map that was partitioned as 16 large
files. I then used APL2 to create from
this information a single file that con-
tains a single byte for each of 21600 lat-
itudes and 43200 longitudes all over the
globe. Each byte contains the elevation
above sea level for the corresponding
position on the globe, with a vertical
resolution of 35 meters. (Thus cover-
ing the range from sea level to the peak
of Mount Everest.)

This file contains nearly one gigabyte
of data, and it is used as a simple lookup
table. Given any latitude and longitude,
to a resolution of 1/120 of a degree, one
locates and reads a single byte from this
file to obtain the corresponding eleva-
tion above sea level. Statistically it turns
out that APL.2°s Auxiliary Processor 210
takes no more time than C to obtain this
value (at least under Windows).

Thus neither workspace memory nor
cycle speed nor auxiliary storage access
time was a limiting factor for using
APL2 for this rather large problem. This
will likely come as a surprise to many,
and I hope it helps counter some an-
cient myths about APL performance.

Customer: Northrop Grumman

Aunthor: Jack Rudd

United States of America
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1. Vorsitzender Schriftfihrer/I nternetbeauftragter Ordentliche Mitglieder:

Natirliche Personen 32,00 Euro*

Dr. Reiner Nussbaum Michael Baas
Dr. Nussbaum gift mbH Dynamic Logistics Systems GmbH Studenten / Schiller 11,00 Euro*
Buchenerstrasse 78 Wilhelm-Schoffer-Str. 29
69259 Mannheim 63571 Gelnhausen .AuBerordentliche Mitglieder:
Tel. (0621) 7152190 Tel: (06051) 13068
Fax: (06051) 16142 Juristische /
eMail: m.baas@dls-planung.de natirliche Personen 500,00 Euro*
. Bankverbindung:
Martin Barghoorn Jurgen Beckmann
Sekr. FR 6-9 . o ' Feudenheimer QrUn 10 BVB Volksbank eG Bad Vilbel
Technische Universitéat Berlin 68259 Mannheim BLZ 518 613 25, Konto-Nr. 523 2694
Franklinstr. 28 Tel: 0621-7980840
10587 Berlin eMail: JBecki@onlinehome.de Hinweis:

Tel. (030) 314 24392

Wir bitten ale Mitglieder, uns Adressen-
anderungen und neue Bankverbindun-
genimmer sofort mitzuteilen. Geben Sie
bei Uberweisungen den Namen und/
oder die Mitgliedsummer an.

Einzugsermdchtigung Mitglieds-Nr.:

Ich erkldre mich hiermit widerruflich damit einverstanden, dal3 APL Germany e.V.
den jeweils glltigen Jahres-Mitgliedsbeitrag von meinem unten angegebenen Konto abbucht.

Einen eventuell bestehenden Dauerauftrag habe ich bei meiner Bank gel dscht.

Bankbezeichnung:
BLZ: Konto-Nr.:
Datum: Unterschrift:
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