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Editorial Note

ICL’s OPENframework is the main topic of this issue of the Journal. Eight
papers of very differing scope give a picture of an approach that ICL believes
will put users in a better position to meet their particular needs by inter-
linking hardware and software components chosen from the most suitable
sources whether proprietary to ICL or not. As stated in the Foreword by
Mr Andrew Boswell, Technical Director of ICL, the approach embodies not
merely a universal architecture — conceived of as independent of any vendor
—but is based on a philosophy of how to go about this process of integration,
starting from an analysis of specific business needs. OPENframework also
offers a substantial and systematically organised body of procedural advice
and factual information.

Obviously such a wide subject cannot be covered in full detail in one issue
of the ICL Technical Journal but ICL has sponsored a complete series of
books, now published by Prentice Hall, about different aspects of
OPENframework. The introductory book in the series is reviewed in this
issue by Annette Haworth. The full list of titles is given in the opening paper
on OPENframework by Brunt, in which he analyses the market trends which
inspired the philosophy and architectural thinking of OPENframework. The
second paper by Kay is an account of how active and long-standing parti-
cipation by ICL in international discussions within the industry and with
users of standards for Open Systems, led (by an evolutionary process which
is still going on) to the architectural concepts of OPENframework.

Pratten and Henderson in their paper “Creating Potential for Change”,
show how to engineer systems to allow for change in the future, taking
account of the increasingly complex “value chains” found today in the IT
industry. Two papers follow that exemplify ways in which the
OPENframework approach may be applied in practice; Craig’s paper is
especially interesting in that it shows how common objectives can be estab-
lished in a government authority (in this case in Australia) responsible for
a range of activities that initially looked quite distinct. Thurlby describes a
detailed analytical study of the business requirements of electricity distribu-
tion companies in the UK, though his conclusions are more general.

As already mentioned, OPENframework expects substantial information will
be required about the characteristics of products that may be chosen as
components of an integrated system. Obviously the structure of this informa-

OPENframework is a trademark of International Computers Ltd.
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tion will need to be carefully designed to make it both easy to refer to and
unambiguous in use. O’Connor proposes a suitable abstract structure for
this purpose. Campbell-Grant and Smethurst review multi-media technolo-
gies and indicate how information represented in a multiplicity of media can
be specified in standard ways, with particular reference to OPENframework.
Finally Coates describes VME-X, an extension to the established VME
operating system supported by ICL’s main frames to allow them to run
UNIX-based software and so to work effectively in multi-user environments.

Three further papers discuss a novel approach to the design of cryptographic
systems, an engineer’s software tool to aid the design of hardware systems
and two algorithms for the distributed detection of deadlock in distributed
systems.

This issue concludes with reviews of three books, one being the Introduction
to OPENframework already mentioned and the other two about New
Technology in Police Work and X/OPEN and Open Systems.

The Editor wishes to record his indebtedness and grateful thanks to
Dr Michael Kay who, besides writing one himself, elicited and edited the
other contributions on OPENframework, to Colin Stretch for comments on
those contributions, and to all authors for their papers and great readiness
to respond to many editorial comments.
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Résumeés

R. F. Brunt

Manager, OPENframework Systems Architecture, ICL, West Gorton, Manchester,
Royaume-Uni

Introduction a OPENframework

OPENframework répond aux besoins de simplification, de structure et de méthode
des acquéreurs de technologie de I'information. Ces besoins découlent de trois facteurs
interdépendants, 4 savoir I'état de maturité du secteur informatique, le déplacement
de la fonction d’intégration des systémes chez I'acheteur, et Iutilisation de I'informati-
que a l'avantage de 'entreprise. Cet article explique comment ces facteurs sont pris
en compte par les divers aspects d’OPENframework; il présente; ses perspectives,
qualités, éléments et spécialisations; l'architecture d’entreprise, et les techniques
d’étude des processus de gestion avec la base de connaissances.

Michael H. Kay
ICL Fellow, Reading, Royaume-Uni
L’évolution d’'OPENframework

Cet article décrit la pensée qui a influencé le développement d’OPENframework,
larchitecture des systémes informatiques d’ICL. 11 explique Iévolution
d’OPENframework en quatre grandes phases, couvrant linterfonctionnement, la
portabilité, I'intégration des systémes et, enfin, I'alignement stratégique avec la gestion
d’entreprise. Cet article n’est pas congu comme une énumération chronologique
d’événements. Il est plutét destiné a expliquer la signification historique
d’OPENframework pour ICL, au moment méme ou la société, d’un constructeur de
gros systémes propriétaires, devient un intégrateur, en utilisant des systémes ouverts
comme moyen de rendre la technologie informatique mieux adaptée aux besoins de
ses entreprises clientes.

Graham D. Pratten
Company Architect, Potential-for-Change, OPENframework Division, ICL
Peter Henderson

Department of Electronics and Computer Science, University of Southampton,
ICL Visiting Fellow

Création du potentiel de changement

Le potentiel de changement est la capacité d’'un produit & évoluer pour répondre
aux demandes de nouveaux marchés et exploiter de nouvelles opportunités techni-
ques. Cet article étudie comment l'industrie informatique confére cette qualité aux
produits qu’elle développe et aux systémes utilisateur dans lesquels ils sont intégrés.
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11 concentre son attention sur les chaines de valeurs et les processus qui sont utilisés
dans les produits et systémes informatiques en cours de développement et en évolu-
tion, et envisage comment il est possible de les orienter vers le changement. 11 étudie
brievement comment les produits et systémes proprement dits peuvent adopter des
architectures orientées vers le changement, qui leur permettent d’évoluer de maniére
souple. Il termine par un regard sur les moteurs du changement dans les entreprises
utilisatrices qui générent le besoin du potentiel de changement.

Ian Craig
Fujitsu Australia Pty. Ltd., Brisbane, Queensland, Australie
OPEN(framework en action chez DEVETIR

Les systémes ouverts disposent du potentiel nécessaire pour offrir des avantages
tangibles aux entreprises; toutefois, le passage de la théorie 4 la pratique se révéle
une véritable pierre d’achoppement pour bon nombre d’organisations. A la fin de
'année 1991, ICL et DEVETIR, un département important de 'administration du
Queensland en Australie, ont mis sur pied un projet unique de coopération sur trois
ans pour développer une architecture de systémes ouverts utilisant OPENframework
d’ICL. L’objectif est de lier directement des processus de gestion réétudiés a une
architecture hautement répartie, dont la caractéristique essentielle est la capacité a
mettre en oeuvre trés rapidement des changements au niveau de I'organisation, des
processus et de la technologie. Pour atteindre cet objectif, le projet a adopté des
techniques de modélisation de processus, une technologie de support des processus
et des systémes de messagerie basés sur des répertoires. Les problémes humains
restent toutefois les facteurs de réussite les plus importants. Le projet bénéficie de
I'appui et de la participation réguliére de I'équipe de direction de P’entreprise. A cela
se combine un investissement toujours plus important dans la formation, tant du
personnel de gestion que du personnel informatique, pour les aider a travailler hors
de leurs domaines de prédilection traditionnels.

R. Thurlby

Visiting Fellow, Brunel University, Uxbridge, Royaume-Uni

Planification des systemes informatiques strategiques: Processus d'intégration de
linformatique et des stratégies d entreprise

Les techniques de planification des systémes informatiques ont toujours été limitées
par leur dépendance vis-a-vis d’une stratégie d’entreprise donnée. Des travaux récents
de la direction du programme Nineties, décrits dans cet article, ont démontré que
'informatique est désormais un moteur suffisamment puissant pour que la stratégie
d’entreprise et informatique soient devenues interdépendantes. De ce fait, de nouvelles
techniques de planification des systémes informatiques supportant la modélisation
de stratégies interdépendantes ont été développées.

Cet article décrit une nouvelle méthodologie de planification des systémes informati-
ques qui permet I'analyse et la modélisation dynamiques de I'interdépendance en
tant que processus temporel. Cette méthodologie emploie les techniques de I'aligne-
ment stratégique et de la modélisation de processus de valeurs. Ces techniques sont
décrites avec la théorie sur laquelle elles reposent. Cet article examine également
comment il convient d’é¢tendre les besoins d’analyse au-dela des limites de I'organisa-
tion en utilisant le concept d’invasion de processus.
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L’article présente une étude de cas, qui décrit l'utilisation de cette méthodologie de
planification des systémes informatiques dans certaine compagnies d’électricité régio-
nales au Royaume-Uni. Cette étude se concentre sur 'application de la méthodologie
pour le développement et I'alignement de stratégies d’entreprise et de systemes
informatiques qui répondent aux opportunités offertes par la privatisation du secteur
de Pélectricité britannique.

L’article conclut en soulignant quelques problémes soulevés par lutilisation des
techniques, et en expliquant comment ils seront résolus grace aux recherches menées
actuellement par l'auteur.

Stuart O’Connor
ICL OPENframework Division, Manchester, Royaume-Uni
Description de systémes informatiques a |'aide de “‘solutions’’ formelles

Le développement de systémes informatiques plus complexes, rendu possible grace
aux progrés récents de I'informatique répartie et de I'intégration de systémes, s’est
traduit par une approche plus architecturale de la description des systémes d’informa-
tion. Cet article étudie une maniére formelle de décrire les systémes informatiques.
L’élément fondamental proposé est une “Solution”, qui comprend un ensemble fini
de propriétés; un systéme d’information est constitué d’'une combinaison de solutions.
Les applications directes de cette théorie englobent: la conception structurelle d’une
base de données pour le stockage d’informations d’intégration; le remplacement de
méthodologies structurées par des outils d’analyse informatiques; et des listes de
contrdle pour la capture d’informations a partir d’essais de vérification.

Tan R. Campbell-Grant

ICL Feliow, ICL, Bracknell, Royaume-Uni

C. R. Smethurst

Company Architect, OPENframework Division, ICL, Kidsgrove, Royaume-Uni
Multimédia et normes pour une information ouverte

Cet article comprend deux grandes parties. La premiére présente les principales
technologies multimédias et décrit quelques-uns des impacts sur la société de la mise
en oeuvre d’une capacité multimédia réseau globale.

L’un des aspects technologiques essentiels concerne la définition de normes d’accepta-
tion générale pour la représentation des informations multimédias. La seconde partie
de larticle étudie ce point de maniere plus détaillée, en le mettant en rapport avec
Parchitecture multimédia d’OPENframework et en indiquant les domaines essentiels
dans lesquels des normes sont nécessaires et en évolution.

Paul Coates
Computer Systems Division, ICL, Manchester, Royaume-Uni
VME-X: ouverture de VME

Conforme a la norme XPG4 version 1 de X/Open, VME-X fonctionne sur les serveurs
ICL Series 39, qui supportent plusieurs environnements multiutilisateurs similaires
a UNIX, en plus de la charge de travail normale d’'une machine de la série 39. Cet
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article comprend une présentation fonctionnelle bréve de VME-X, suivie d’une
description de sa structure et de sa mise en oeuvre. Etant donné qu’il fonctionne
comme une application au-dessus d’un systéme d’exploitation général, ces derniéres
sont assez différentes d’un portage UNIX normal.

Jim Press
ICL Mid-Range Systems Division, Reading, Berks, Royaume-Uni
Nouvelle approche de la conception de fonctions cryptographiques

Cet article introduit les principaux concepts sur lesquels repose la conception du
service CKMS (Cryptographic and Key Management Service), qui fait partie de la
fonction CSF (Cryptographic Support Facility) utilisable dans d’autres produits ICL.

Le service CKMS est une nouvelle approche de la fourniture de services cryptographi-
ques basée sur des techniques orientées objet. Il permet aux applications clientes
d’étre indépendantes des détails des algorithmes cryptographiques fondamentaux, ce
qui contribue a leur portabilité. Il garantit également I'utilisation des algorithmes de
chifirage conformément a la politique locale en matiére de sécurité et a été congu
pour que leur remplacement soit aisé.

A. Jebson, C. Jones, H. Vosper

Corporate Servers Product Group, ICL Corporate Systems Division, West
Gorton, Manchester, Royaume-Uni

CHISLE: Un outil de pointe pour la conception de systémes

Cet article décrit les méthodes employées pour formaliser 'approche du développe-
ment du matériel. Il présente une méthodologie basée sur la décomposition de la
conception hiérarchique et sur la modélisation multiniveau mixte en utilisant un
langage semi-formel “CHISLE” (Combined Hardware and Interface Specification
Language for Engineers). Ce langage définit a la fois les fonctionnalités et les interfaces
et est compilé en modeles exécutables. Cette approche permet de résoudre les princi-
paux problémes auxquels sont confrontés les concepteurs de matériel, en ’occurrence,
comment spécifier la conception d’une maniére concise, compréhensible et sans
ambiguité, et comment représenter le parallélisme et les relations temporelles inhéren-
tes aux éléments complexes du matériel. Les résultats et réalisations a ce jour sont
egalement décrits, avant que l'article ne se termine par la présentation de quelques
possibilités d’améliorations futures,

Steve Hilditch

ICL Bracknell, Royaume-Uni
Tom Thomson

ICL Manchester, Royaume-Uni
Détection répartie d'un interblocage

La cohérence des données dans les systémes de gestion de bases de données réparties
est bien souvent mise en oeuvre par des transactions qui préservent séparément la
cohérence. L'exécution de transactions concurrentes peut étre assurée en plagant des
verrous sur les données et en utilisant une discipline de verrouillage a deux phases.
Les transactions peuvent étre contraintes 4 attendre que d’autres suppriment des
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verrous. Il peut arriver qu’un cycle complet de transactions en attente provoque un
interblocage. Dans un environnement & mémoire répartie, certains interblocages
peuvent étre détectés localement, c’est-a-dire sans utilisation du réseau de communi-
cation. Toutefois, le cas le plus difficile a détecter intervient lorsqu’un certain nombre
de transactions sur diflérents noeuds du réseau s’attendent mutuellement, aucune ne
pouvant alors continuer. Il s’agit dans ce cas d’un interblocage réparti.

Cet article présente deux algorithmes simples pour la détection d’un tel interblocage
sur un systéme de base de données réparties sans partage. Ils sont congus pour étre
évolutifs et minimisent le trafic de messages sur le réseau. Une approche orientée
objet est utilisée et des preuves semi-formelles de la validité¢ des algorithmes sont
fournies.
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Zusammenfassungen

R. F. Brunt

Manager, OPENframework Systemarchitektur, ICL, West Gorton, Manchester,
Grofibritannien

Einfithrung in das OPENframework

OPENframework setzt sich mit den Bediirfnissen von IT-Anwendern nach
Vereinfachung, Struktur und Methode auseinander. Diese Bediirfnisse entstehen
aufgrund dreier zusammenhingender Faktoren: dem Entwicklungsstand der
Informationstechnologie, einer Verschiebung der Systemintegrationsfunktion auf den
Anwender und dem Finsatz der Informationstechnologie zur Erreichung von
Geschiftsvorteilen. Der Artikel erldutert, wie die verschiedenen Aspekte von
OPENframework diese Faktoren beriicksichtigen; dabei geht er auf Perspektiven,
Eigenschaften, Elemente und Spezialisierungen, auf Unternehmensarchitektur, und
technische Verfahren der Geschiftsabwicklung sowie auf die entsprechende
Wissensbasis ein.

Michael H. Kay
ICL Fellow, Reading GroBbritannien
Die Entstehung von OPENframework

Dieser Artikel befaBt sich mit den Uberlegungen, welche die Entwicklung von
OPENframework, ICLs Informationssystemarchitektur beeinflult haben. Er stellt
die Entwicklung von OPENframework in vier Stufen dar, zu denen Dialogfahigkeit,
Ubertragbarkeit, Systemintegration und schlieBlich strategische Ausrichtung auf die
Unternehmensfiihrung gehéren. Der Artikel ist nicht als chronologische Darstellung
der Entwicklungsstufen gedacht, sondern soll vielmehr erldutern, welche wichtige
historische Rolle OPENframework bei der Transformation von ICL vom Hersteller
proprietdrer GroBrechner zum Systemintegrator gespielt hat. ICL setzt dabei offene
Systeme als Mittel ein, um die Informationstechnologie mehr auf die Bediirfnisse der
Unternehmen seiner Kunden zuzuschneiden.

Graham D. Pratten
Unternehmensarchitekt, Potential-for-Change, OPENframework Division, ICL

Peter Henderson

Fachbereich Elektronik und Informatik der Universitdt Southampton, Visiting
Fellow von ICL

Verdinderungspotential schaffen

Verdnderungspotential besteht bei der Entwicklungsfihigkeit cines Produktes, neue
Marktbediirfnisse zu befriedigen und neue technische Moglichkeiten auszuschdpfen.
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Dieser Artikel beleuchtet, wie die IT-Industrie dies durch die von ihnen entwickelten
IT-Produkte sowie durch den Einsatz dieser Produkte in Endbenutzersystemen
erreicht.

Er konzentriert sich auf die Werteketten und -prozesse, die bei der Entwicklung und
Evolution von IT-Produkten und -Systemen eine Rolle spielen, und zieht in
Erwigung, wie diese anpassungsfihig gemacht werden konnen. Er geht auch kurz
darauf ein, wie man diesen Produkten und Systemen selbst eine flexiblere Architektur
geben kann, so daB sie verdnderungsfahiger werden. AbschlieBend wirft er einen
Blick auf die Verdnderungskrifte in Anwenderunternchmen, die das Bediirfnis nach
Verinderungspotential hervorrufen.

Ian Craig
Fujitsu Australia Pty. Ltd., Brisbane, Queensland, Australien
OPENframework in Aktion bei DEVETIR

Offene Systeme haben das Potential konkrete Geschaftsvorteile zu liefern. Fiir viele
Organisationen ist das Umsetzen der Theorie in die Praxis aber problematisch. Ende
1991 schlossen sich ICL und DEVETIR, ein groles Ministerium in Queensland,
Australien, zu einem dreijdhrigen Partnerschaftsprojekt zur Entwicklung einer auf
offenen Systeme basierten Architektur zusammen, das ICLs OPENframework
benutzte. Ziel ist der direkte AnschluB individuell konstruierter Geschiftsprozesse
an eine verteilte Architektur, deren Hauptmerkmal die Fihigkeit ist, organisatorische,
prozessuale und technologische Anderungen sehr schnell durchzufihren. Um
dieses Ziel zu erreichen, setzt das Projekt ProzeBmodellierungs- und
ProzeBunterstiitzungstechnologien, sowie auf  Dateiverzeichnis basierte
Nachrichtensysteme ein. Die bedeutendsten und entscheidendsten Erfolgskriterien
sind jedoch die menschlichen Aspekte. Das Projekt arbeitet mit starker Unterstiitzung
und regelmébBiger Beteiligung des Managementteams des Unternehmens, verbunden
mit stindig zunehmenden Investitionen in die Fortbildung von Mitarbeitern aller
Geschiftsbereiche, um diesen zu erméglichen, sich iiber die Grenzen ihrer herkémmli-
chen Arbeitsgebiete zu orientieren.

R. Thurlby

Visiting Fellow, Brunel University, Uxbridge, GroBbritannien
Strategische Informationssystemplanung: Ein Prozef der Integration von
Informationstechnologie und Unternehmensstrategien

Die Verfahren der Informationssystemplanung (1.S.=Information Systems) sind his-
torisch aufgrund ihrer Abhingigkeit von einer gegebenen Unternechmensstrategie
eingeschrinkt gewesen. Jiingste, in diesem Artikel vergestellte Arbeiten des
Programms "Management in den 90er Jahren’ haben gezeigt, daB IT heute zu einem
ausreichend wichtigen Aspekt geworden ist, um die Unternehmensstrategie zu beein-
flussen. Folglich miissen neue L.S.-Planungssysteme entwickelt werden, die die
Modellbildung sich gegenseitig beeinflussender Strategien unterstiitzen.

Dieser Artikel beschreibt eine neue Methodik der 1.S.-Planung, die es ermdglicht,
die BeeinfluBung zu analysieren und dynamisch als temporalen ProzeB zu modellie-
ren. Die Methodik bedient sich der Verfahren der strategischen Ausrichtung und
WerteprozeB-Modellierung, und diese werden zusammen mit der ihnen zugrundelie-
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genden Theorie beschrieben. Zusitzlich wird untersucht, wie die Analyse durch
ProzeBlinvasion {iber die Grenzen der Organisation hinaus erweitert werden kann.

Der Artikel zeigt die Anwendung dieser 1.S.-Planungsmethodik anhand der Fallstudie
eines regionalen Elektrizitatsunternehmens in GrofBbritannien. Die Fallstudie befaf3t
sich mit der Anwendung dieser Methodik auf die Entwicklung und Ausrichtung von
Unternehmens- und 1.S.-Strategien in Antwort auf die durch die Privatisierung der
britischen Elektrizitdtsindustrie erdffneten Moglichkeiten.

AbschlieBend erdrtert der Artikel einige der Fragen, die sich durch die Anwendung
der Verfahren ergeben haben, und zeigt, auf welche Weise der Autor diese Fragen in
seiner gegenwirtigen Forschung in Angriff nimmt.

Stuart O’Connor
ICL OPENframework Divsion, Manchester, GroB3britannien
Erlduterung von Informationssystemen mit Hilfe formaler "Losungs’-Beschreibungen

Die durch neuste Fortschritte in verteiltem Computing und bei integrierten Systemen
vorangetriebene Entwicklung komplexerer Informationssysteme hat zu einem stirker
architekturbezogenen Ansatz bei der Beschreibung von Systemen gefiihrt. Dieser
Artikel befaBit sich mit der Frage, wie Informationssysteme formal beschrieben
werden kdnnen. Die vorgeschlagene fundamentale Komponente ist eine sogenannte
‘Losung’, die eine bestimmte Anzahl von Eigenschaften besitzt; ein
Informationssystem setzt sich dabei aus einer Kombination von Lésungen zusam-
men. Zu den direkten Anwendungsbereichen dieser Theorie gehdren u.a. das struk-
turelle Design einer Datenbank fiir Integrationsinformationen, das Ersetzen
struktureller Methoden durch Computer-basierende Analyse-Tools und Priiflisten
zum Festhalten der aus Verifizierungsversuchen gewonnenen Informationen.

Ian R. Campbell-Grant
ICL Fellow, ICL, Bracknell, GroB3britannien

C. R. Smethurst

Unternehmensarchitekt, OPENframework Division, ICL, Kidsgrove,
GroQbritannien

Multimedia und Standards fiir Offene Informationen

Dieser Artikel ist in zwei Hauptabschnitte unterteilt: Der erste stellt die Schliissel-
Multimediatechnologien vor und umreifit einige der Auswirkungen, die sich aus der
Verwirklichung global vernetzter Multimediakapazititen ergeben.

Eine Schliisseltechnologie befaBit sich mit der Etablierung allgemein anerkannter
Standards bei der Darstellung von Multimediainformation. Im zweiten Teil des
Artikels wird dieser Aspekt ndher beleuchtet, indem er zur OPENframework-
Multimedianarchitektur in Bezug gestellt wird. AuBerdem wird auf die
Schliisselbereiche hingewiesen, in denen Standards bendtigt werden und entstehen.
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Paul Coates
Computer Systems Division, ICL, Manchester, Grobritannien
VME-X: Die Offnung von VME

VME-X ist ein auf Servern der ICL Serie 39 laufendes S/W-Produkt, welches mehrere
UNIX-gleiche Umgebungen fiir Multibenutzer neben der normalen Arbeitsbelastung
der Serie 39 unterstiitzt. Es entspricht dem X/Open Standard der XPG4 Basis-
version 1. Der Artikel beinhaltet auBerdem eine kurze funktionale Beschreibung von
VME-X, gefolgt von einer Beschreibung seiner Struktur und Implementierung, die
sich — da VME-X als zusitzliche Anwendung zu einem allgemeinen Betriebssystem
lduft — von einer normalen UNIX-Partierung unterscheidet.

Jim Press
ICL Mid-Range Systems Division, Reading, Berkshire, GroBbritannien
Neuer Ansatz beim Design kryptographischer Einrichtungen

Dieser Artikel beschreibt die wichtigsten Grundkonzepte fiir das Design von
Kryptographik- und Schlisselwort-Managementservices (CKMS = Cryptographic
and Key Management Service)) einem Teil der Kryptographik-
Unterstiitzungseinrichtung (CSF = Cryptographic Support Facility), die mit anderen
ICL-Produkten verwendet werden kann.

CKMS ist ein neuer Ansatz bei der Bereitstellung von Kryptographik-Services, der
auf objectorientierten Verfahren beruht. Er ermoglicht, da Client-Anwendungen
von den zugrundeliegenden kryptographischen Algorithmen unabhingig sind, und
unterstiitzt somit deren Ubertragbarkeit. AuBerdem sorgt er dafiir, daB kryptograp-
hische Algorithmen benutzt werden, die der ortlichen Sicherheitspolitik entsprechen,
und ist mit Blick auf eine leichte Austauschbarkeit konzipiert worden.

A. Jebson, C. Jones, H. Vosper

Corporate Servers Product Group, ICL Corporate Systems Division, West
Gorton, Manchester, Grof3britannien

Chisle: Einen Schritt voraus im Systemdesign

Dieser Artikel stellt die Methoden zur Formalisierung des Ansatzes bei der
Hardware-Entwicklung dar. Er beschreibt eine auf hierarchischer Design-Gliederung
und gemischter Multilevel-Modellbildung basierende Methode, unter Verwendung
einer halbformalen Sprache namens ‘CHISLE’ (Combined Hardware and Interface
Specification Language for Engineers=Kombinierte Hardware und Interface
Spezifikationssprache fiir Techniker). Diese Sprache definiert sowohl Funktionalitit
als auch Schnittstellen und ist in ausfilhrbare Modelle iibersetzt. Dieser Ansatz
ermdglicht die Behandlung der wichtigsten Probleme von Hardware-Designern, d.h.
eine knappe, deutliche und verstindliche Beschreibung des Designs sowie die
Darstellung der Abhidngigkeiten und der Zeitverhiltnisse, die komplexen
Hardwareteilen eigen sind. Beschrieben werden auBerdem die bis dato erzielten
Leistungen, und der Artikel schlieBt mit einigen Verbesserungsvorschligen fiir die
Zukunft ab.

ICL Technical Journal May 1993 xiii



Steve Hilditch
ICL Bracknell, GroB3britannien

Tom Thomson
ICL Manchester, GroB3britannien
Dezentralisiertes Erkennen von Blockierungen

Datenkonsistenz in dezentralisierten Datenbankverwaltungssystemen wird haufig
durch Transaktionen erreicht, die die Konsistenz separat behandeln. Eine simultane
Transaktionsausfihrung kann durch Datensperrung und der Methode einer
Zweiphasensperrung abgesichert werden. Transaktionen kénnen gezwungen werden,
darauf zu warten bis andere Transaktionen die Sperren wieder aufheben. Eine kom-
plette Warteschleife von Transaktionen kann zur Blockierung fiihren. Bei einem
dezentralisierten Speichersystem kdnnen manche Blockierungen lokal, d.h. ohne
Einsatz des Kommunikationsnetzes, erkannt werden. Doch der am schwersten zu
erkennende Fall tritt dann ein, wenn eine Reihe von Transaktionen in mehr als
einem Netzknoten aufeinander warten, so daB} keine ausgefiihrt werden kann. Man
spricht dann von einer dezentralisierten Blockierung.

Wir stellen zwei einfache Algorithmen fir die Erkennung von dezentralisierten
Blockierungen in eimnem nicht gemeinsam  benutzten dezentralisierten
Datenbanksystern vor. Sie sind als meBibar konzipiert und minimieren den
Datenverkehr des Netzes. Ein objektorientierter Ansatz wird benutzt, und eine semi-
formale Uberpriifung der Richtigkeit der Algorithmen ist gewihrleistet.
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FOREWORD

The Open Systems movement deliberately set out to remove the proprietary
barriers which stop a competitive market in component products developing.
As the barriers fall, price naturally becomes a key factor. A classic commodity
market results, in which product substitution is easy and which allows
mixing and matching of the current best of breeds. As margins correspond-
ingly fall under competitive pressure, suppliers find it increasingly arduous
to bundle all manner of “no charge” services into their offerings. Indeed, the
concept of single-supplier arrangements — formerly the norm — ceases to
have much logic in a mix and match world. Furthermore, many new suppliers
in the Open Systems market have never offered anything more than the
equipment or software package itself.

Thus a new set of relationships between suppliers and customers is being
formed. The Systems Integration function comes to dominate — it is Systems
Integration which performs the vital role of converting the Open Systems
components into the successful, operational, application solutions. Systems
Integration has changed from being a hidden, bundled activity to being the
key ingredient, where risk is taken and potentially large expenses incurred.

OPENframework from ICL is a simple, certain method for undertaking
Systems Integration in an Open Systems world. It equips its users to under-
take these duties in a systematic, low risk way. The key lies in organising
the subject in an understandable way, adding relevant information, providing
checklists of points to be considered, offering methods for checking the
acceptability of potential solutions and, finally, making accessible special
integration technologies. OPENframework in its various forms covers all
these subjects and more. OPENframework translates the undoubted, but
often idealised, advantages of Open Systems into implemented, paying bene-
fits for real businesses.

When OPENframework was first launched in 1991, it was presented and
gained acceptance as ICL’s “architecture”. This placed ICL in a similar
position to that of its competitors. What were not revealed at that time were
ICL’s more far-reaching intentions for OPENframework. OPENframework
was destined to become very much more than a prescriptive architecture in
the manner of most other suppliers’ architectures. OPENframework has now
been widened to provide for the IT Strategist, the I'T Planner, the Application
Provider, the Systems Integrator and other roles in real businesses.
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The articles which follow illustrate the blossoming of OPENframework. No
reader will conclude from reading this issue of the Journal that “Open
Sframework is ICL’s marketecture”. It is better to avoid this pre-conception.
The advice to readers is to think of OPENframework rather as an architecture
for creating architectures — something living and evolving; not tied to any
particular product or technology but adaptable; full of useful knowledge,
practical know-how and down-to-earth advice; a powerful agent for the
removal of risk and doubt.

This view of the architecture is appropriate in another dimension. Every
organisation can employ OPENframework to create its own unique business
applications and IT infrastructure — its own example of OPENframework
architecture. OPENframework has a valuable role to play in all organisa-
tions, ensuring that the benefits of Open Systems are realised without delay.

A.J. Boswell
ICL Technical Director
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An Introduction to OPENframework

R. F. Brunt
Manager, OPENframework Systems Architecture, ICL, West Gorton, Manchester

Abstract

OPENframework addresses the needs of information technology
buyers for simplification, structure and method. These needs arise
from three inter-related factors; the state of maturity of the informa-
tion technology industry, the shift of the systems integration func-
tion to the buyer and the use of information technology for business
advantage. The paper explains how these factors are addressed
by the various aspects of OPENframework; the perspectives, qual-
ities, elements and specialisations, and the business architecture,
business process engineering techniques and the knowledge
base.

1 The State of the Industry

For much of the last half century, developments in the information techno-
logy industry have been stimulated by governments and business.
Governments, particularly as part of their cold war defence policies, have
injected huge amounts of capital. Education in the United States, Europe,
Japan and Oceania has created a large pool of skill. The drive for growth
has caused businesses to seek ever greater efficiency and competitiveness
through investment in information technology. The volume of research and
the development of technology have been predictably alarming yet until the
late 1980s the momentum was channelled by the strategies and capabilities
of a small number of large computer suppliers.

The effect was the growth of a large and highly populated industry supported
by the high selling price associated with pioneering technology. New norms
for productivity in business were set and as long as this continued, the
profitability of the information technology industry was maintained. The
1990s present a rather different face where a number of factors have combined
to change the industry radically. The reduction in defence spending brought
about by the end of the cold war and the global recession of the early 1990s
have drastically reduced growth and have contributed to a halving in profit-
ability within the computer industry over the five years from 1987 to 1992.
(McKinsey Report, 1992).
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On the technology front, the arrival of microprocessors and the consequent
creation of a mass market for personal computers have led to a demand for
standardisation. For business systems this demand has been intensified by
the open systems movement. The creation of standards, de jure or de facto,
is now driven by business decisions and in free market conditions this often
results in multiple overlapping standards being established before their value
declines. Under such circumstances, the creation of low cost product com-
ponents sold in high volumes is bound to prove attractive, which in turn
accelerates technological change.

The effects are to give free rein to diversity and to reduce the cost of market
entry for a potential supplier. As a result there are many more viable
suppliers than there were ten years ago. Competition is greater while margins
suffer, compounding the underlying pressure on profitability brought about
by the changed economic climate.

The industry is fragmenting into a greater number of smaller companies,
polarised into technology manufacturers and technology providers.
(Moschells, 1992). At the same time, standardisation means that there is no
need for large numbers of different implementations of each technology. For
most significant components, such as microprocessors, disk drives, operating
systems, C compilers, relational databases, or word processors, three quarters
of the world market is served by a dozen or so development teams. This
eliminates unproductive duplication of activity, because companies like ICL
that focus on the supply of complete information systems no ionger need to
develop each technology in-house. The result is market-led innovation in
the application of information technology, as resource in the industry shifts
from creation of technology to developing applications software and services
more closely tailored to individual customers’ needs.

In short, three effects can be clearly seen in the state of the information

technology industry in the early 1990s:

e Growth in the information technology industry has declined in line with
profitability, and many of the traditional large suppliers are contracting.

e The gradual shift of resources into software and services is encouraging
the development of innovative applications of information technology, to
match the need of businesses to gain competitive advantage as well as
productivity.

e The fragmentation of the industry into a greater number of smaller com-
panies is introducing diversity and complexity for the buyer. This is
especially true for the many organisations who in the past have dealt
almost exclusively with a single major supplier.

2 The Buyers of Information Technology
In the current state of the information technology industry, many buyers
have emerged from the protective umbrella of their chosen supplier. They

have done so because they could no longer find a complete solution to their
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requirements from one vendor. Most buyers also seek multi-vendor solutions
because they believe that a cost advantage will thereby accrue, which is
certainly true for the basic equipment and software.

For most buyers this emergence is not a sudden occurrence; they have been
moving gradually towards multi-vendor purchasing for some years.
Nevertheless all buyers still face problems caused by the diversity and
complexity of the modern information technology industry. The choices
available are daunting, and in most cases the decisions have to be made by
people who have little technical knowledge themselves, but who are deluged
with advice from numerous sources inside and outside the organisation,
little of it truly objective or well-informed. As a result, fashions such as
object-orientation, client/server, and downsizing can take hold for reasons
only loosely related to their technical merit.

Having decided to go for the benefits of multi-vendor supply, the buyer is
next faced with the problem of systems integration. In the old single supplier
(high profit) days, integration was a problem for the supplier; but it no
longer comes for free in the new low margin, multi-supplier market. Initially
systems consultancy companies responded to this need, but as more and
more buyers assert their independence, integration has fast become a major
market in which the traditional information technology suppliers also
participate.

Buyers are unwilling to carry the full burden of systems integration: they
discover that what they have saved on products, they spend on procurement
and integration. There is a noticeable trend to limit this problem by buying
integrated packages. This trend will not completely solve the integration
problem but will raise it to a macroscopic level. In other words, the market
is calling for bigger and bigger building blocks and hence for sharing the
costs of integration between suppliers and buyers.

Business is now run by managers who cannot remember how the job was
ever done without computers. They take current norms for productivity for
granted, as a factor to be maintained but with limited scope for further
improvement. They are now looking for other ways of using information
technology to provide them with competitive advantage. The Management
in the Nineties study (Scott Morton, 1991) identifies this trend and analyses
its impact.

For many companies this problem is understood but the solution remains
elusive: it implies the adoption of newly emerging technologies in areas such
as distributed computing, object-orientation, process engineering, and know-
ledge-based systems; but it also affects the devolution of responsibility within
the management of an organisation, and its attitude to innovation and risk.

We can thus draw three conclusions about buyers of information technology:
e Choice and diversity create daunting complications for many buyers.
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o Integration of multi-vendor systems has become the buyers’ problem.
They will seek to purchase progressively larger building blocks to shift
some of the cost of integration back to their suppliers.

e There is a drive to use newly emerging technologies to gain competitive
advantage, as well as maintaining and improving productivity levels.

3 OPENframework
3.1 What is OPENframework?

The definition in “Systems Architecture: an introduction™ (Brunt and Hutt,
1992) says: “OPENframework is an architecture which enterprises can use
to create information systems that precisely meet their business
requirements.”

But it goes on to say that OPENframework does not, like other architectures,
pretend to define a single solution for everyone. Customers for information
technology are all different, and their needs are constantly changing, so there
cannot be a single answer that is right for all of them at all times.
OPENframework therefore provides a skeletal structure which is of com-
pletely general applicability, together with a process for specialising the
structure to the needs of individual enterprises, to create specific architectures
tailored to local needs.

This process starts with the definition of business architecture, which is to
say a model of the business conducted by the enterprise, containing informa-
tion such as the organisation structure, the strategic plan, asset models, core
competences, competitive analysis, value chain analysis, and models of busi-
ness processes. All these factors influence the information systems
architecture.

The goal of the information systems architecture is to ensure that information
systems are built that meet the needs of the enterprise in five key areas:
availability, usability, performance, security, and perhaps above all, potential
for change. These five qualities, together with cost of ownership, indicate
whether or not an information system is delivering value for money.
Deficiencies in an information system can always be attributed to a shortfall
in one or more of these qualities, and thus either to a failure in the engineering
process by which the information system was constructed or to an error in
specifying its requirements. The five qualities in OPENframework are illus-
trated in Figure 1.

If it is true that to get the information system right we must take these five
qualities into account, then it is also true that to determine the requirements
for these five qualities we must first study the environment in which the
information system is to be used, that is, the people and the processes that
will make the information system into a thing of value to the enterprise. A

354 ICL Technical Journal May 1993



Fig. 1 OPENframework Qualities

mismatch between the technology and the people it serves is the most
common cause of failure in large information systems.

OPENframework studies the people and processes in terms of four perspect-

ives: the enterprise management, the users, the application developers, and

the service providers. These last two roles perhaps deserve some further
explanation, since OPENframework stretches the conventional meanings of
the terms:

e Application developers do not merely write the enterprise-specific applica-
tions, they are also concerned with every aspect of system design and
construction. For example, they select components that will be procured
as part of the final system, and they develop the documentation and
training materials for users.

¢ Service providers, similarly, are concerned with every aspect of operation
of the information system, whether it be capacity planning, installation of
hardware and software, provision of training, management of faults, or
running a help desk.

Application developers, clearly, carry the responsibility for designing a

system that meets quality requirements, and this responsibility is discharged

by using appropriate engineering disciplines at every stage of development.

Service providers, equally, are responsible for measuring and monitoring the

information system to ensure that agreed service levels are being attained,

and taking corrective action when they are not.

The diagram showing the eight OPENframework elements (Figure 2) is
perhaps the most widely-recognised feature of the architecture. As the intro-

ICL Technical Journal May 1993 355



User Interface

Application Architectures

Application Systems
Development Management

Distributed Application Services

information Management

Networking Services

Platforms

Fig.2 OPENframework Structure

duction to this paper shows, however, it is by no means its most import-
ant feature.

The reason for having eight elements with clean boundaries between them
is to achieve potential for change. It allows the technology in each element
to develop independently of the others. It also allows human skills to be
partitioned: it becomes possible to employ database experts who know little
about networking, and networking experts who know little about databases.
This principle of modularity has been understood for many years, and is
not unique to OPENframework. As with other modular decompositions, the
precise choices of which function goes in which element are essentially
pragmatic, and in the case of OPENframework are based as much as anything
else on the structure of the industry supplying the components: it was
observed many years ago that the structure of a system always corresponds
to the structure of the organisation that produced it, which in this case is
the information technology industry as a whole.

People seeing this OPENframework structure for the first time sometimes
react by asking what is different about it. The answer is, nothing:
OPENframework addresses the challenge of integrating open systems, and
it could not achieve its aims if the technical model differed significantly from
what the industry as a whole was doing. What is different about
OPENframework is not the structural model, but the way in which it can
be used as a management tool to deliver business benefits through the
medium of the five qualities.
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3.2 The OPENframework process

OPENframework is designed to help organisations build their own architec-
tures as a way of addressing the problems identified in the previous sections
of this paper. Because OPENframework starts by addressing the needs of
multi-vendor systems integration, it cannot adopt the traditional architec-
tural approach of imposing a uniform set of constraints on all buyers. Instead
it recognises that the detailed policies and standards will vary from one
organisation to another.

OPENframework addresses the challenges discussed in the previous sections:
e Complexity of the technology

o Shift of the systems integration burden from suppliers to buyers

e New business uses for information technology

Because the requirement is to integrate systems from a multiplicity of
vendors, OPENframework has to address these challenges without making
any assumptions about the specific products to be chosen. In particular, an
architecture for integrating multi-vendor systems cannot demand that the
buyer should be locked in to products from ICL or from any other single
supplier. It must be a vendor-neutral architecture.

OPENframework therefore addresses these challenges in a vendor-neutral

way, by means of three techniques:

e Simplification: this is achieved through abstraction, by distinguishing the
attributes of system components that have strategic significance from the
mass of detail that is only of peripheral interest.

o Structured presentation: this is achieved by decomposing the complex
mass of detail into subject areas that are mutually independent and that
can each be analysed in a consistent way.

e Advice and guidance: by offering information, advice, methods and pro-
cesses that can be used at every stage of system design, construction,
evolution, and management to maximise the benefits obtained from the
information system.

In the following sections, each of these concepts is examined in terms of its

representation in OPENframework and its contribution to addressing the

challenges identified above.

3.3 Simplification

We have seen that buyers are faced with a daunting variety of product
choice. In making their investment decisions, they therefore have to simplify
the problem. One of the principal objectives of OPENframework is to show
buyers how this simplification can be achieved.

The problem for OPENframework is firstly to identify who needs what to
be simpler, and then to distil a coherent, simple, and technically sound
model from the mass of detail. To do justice to the capabilities of the
technology and to be appealing to sufficient potential buyers, even this
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simple model will be of some sophistication. Presentation of the model is a
problem in its own right, not only because of its inherently abstract nature,
but also because of the need to convince sceptical buyers that
OPENframework is a genuine attempt to help them solve their integration
problems and not merely a pretext for selling branded products.

The analysis of the industry given earlier reveals the factors contributing to
over-complexity: multiplicity of standards, diversity of products, reducing
levels of control within any one organisation, and the accelerating pace of
technological change. One source of simplification is through standards. The
existence of programming language standards, for example, allows a two-
step decision process: first choose a language, then choose a compiler. This
process reduces the number of options that have to be evaluated and
discarded. It also preserves a degree of freedom to change decisions
subsequently.

As the value of standards has increased, so has the scramble to influence
them, to intercept them, and to usurp them by market dominance. The fact
that this race has been run differently in Europe, the US and Japan adds
yet more confusion. The result has been an explosion of standards to the
point where they are sometimes seen as part of the problem rather than as
part of the solution.

There is no universal answer to this problem: the acceptance of standards
will vary with geography and over time. OPENframework recommends a
simple policy for the selection of standards:

o Firstly, adoption of standards that are widely implemented in a variety
of products is fundamental to sound system design.

e Secondly, provided this condition is met, standards that are defined by a
rigorous process open to public scrutiny will generally prove more durable
than those controlled by a single supplier.

Following these principles, in each area of OPENframework a small number

of standards are identified which correspond to the major areas for decisions

in systems architecture. OPENframework also has a liberal approach in the
sense that it is not invalidated by any particular option. If unorthodox
choices are made, its usefulness will degrade gracefully.

Diversity and choice exist beyond the area of standards, and this opens the
way to yet more subjectivity. A liberal architecture like OPENframework
cannot prescribe the solution but it can demonstrate the best way to arrive
at the best solution for a given user. The problem space is large but can be
structured to allow the decision maker to examine one small area at a time
with confidence that decisions taken in this area will not interact unaccept-
ably with those affecting other areas.

OPENframework achieves this by breaking the problem into three dimen-
sions corresponding to the people involved (the perspectives), a value system
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for the people to set goals (the qualities), and the technology (the elements),
as described in section 3.1 above.

No organisation can afford to make a completely fresh start with its informa-
tion systems, so all advances are by their nature evolutionary steps from a
starting point towards a defined goal. Taking responsibility for systems
integration means that organisations no longer have the luxury of imple-
menting a planned and orderly progression of products from a major sup-
plier. Careful planning and monitoring is required if the evolution of the
system is to proceed in a controlled way, with separate decisions being
mutually consistent, and without tactical changes being continually invalid-
ated by larger strategic choices. Positive feedback in this process is provided
by managing the OPENframework qualities.

OPENframework has a definite scope today, but is designed to accommodate
future change. This flexibility is fundamental if it is to take account of
advances in the industry, particularly in technology. Thus, OPENframework
identifies trends in all elements and qualities in order to anticipate likely
advances in technology and its usage. A high rate of change can be catered
for by ensuring that information systems are designed and constructed with
change in mind. This is handled in OPENframework by a specific quality,
Potential for Change, discussed in detail in another paper in this issue
(Pratten and Henderson, 1993).

3.4 Structured presentation

In presenting OPENframework, as with any architecture, there is always a
balance to be achieved between rigour and comprehension. OPENframework
is of little value if it cannot be understood. There have been formal
approaches to systems architecture, for example ANSA (Herbert, 1987) and
the Zackman framework (Sowa and Zackman, 1992) which provide a useful
theoretical foundation, but OPENframework aims to be of more direct value
to the practitioner than these theoretical approaches.

OPENframework incorporates much pragmatism and compromise but this
does not prevent it achieving its objectives. In information technology as in
the construction of buildings, architecture is part art and part science. It
enables the planner to focus on the most important issues first.
OPENframework guides its users to concentrate upon the matters central
to each element or quality from their own perspective rather than expending
energy at the periphery of the problem. Effective presentation of the architec-
ture thus has two aspects: how should the whole be partitioned, and then
what is central to each partition.

The first level of partitioning is to split technology from values and from
people. This yields seventeen discrete parts: the eight technology elements,
five qualities and four perspectives described in section 3.1, This partitioning
relies on a tight policy on terminology and a firm consistency of style. Each
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part has limited value in its own right but is complete when related to the
others. Examination of the reference architectures for the elements and the
qualities, as described in the publications listed at the end of this paper, will
reveal consistency of this nature.

Application of OPENframework provides a short cut for an organisation

aiming to define an architecture for its information systems. Rather than

starting with a blank sheet of paper, the process starts by taking a compre-
hensive list of possibilities and eliminating those that are not appropriate.

This process is referred to as specialisation, and results in the identification,

and potential reuse, of a subset of OPENframework. Such subsetting may

take place for a number of reasons:

o A specialisation may define collections of technology that are appropriate
to particular types of workload, such as transaction processing, multimedia
document management, electronic data interchange, or business process
enactment.

e A specialisation may define architectural options appropriate to the prod-
uct sets available from a particular supplier or suppliers, for example,
IBM mainframes surrounded by industry-standard personal computer
LAN:s.

e A specialisation may be oriented to the needs of a particular industry, for
example retail banking or hospital patient administration.

In this way OPENframework begins to address the need for integrating

larger and larger building blocks. In the limit, applying OPENframework

becomes a matter of customising a set of specialisations.

3.5 Advice and guidance

Despite its claim to be a way of simplifying problems and imposing structure
on their solutions, OPENframework as a reference source is still complex.
Its value is realised by treating problems in small pieces and it would be
incomplete without advice on how it is to be used, methods and processes
for applying it, and comprehensive information to guide the user in
making choices.

The Management in the Nineties study (Scott Morton, 1991) developed a
Strategic Alignment Process which asserts that an organisation making best
use of information technology will maintain a strong relationship between
its business strategy, its infrastructure, and its information technology strat-
egy and systems. These relationships are illustrated in Figure 3. Examples
of the application of this process are given in two papers (Thurlby, 1993;
Craig, 1993) in this issue of the ICL Technical Journal.

OPENYframework follows this philosophy by providing the means to achieve
such alignment. The business architecture of OPENframework permits an
organisation to express its business goals and constraints so as to facilitate
the development of an appropriate information system architecture. The
enterprise management perspective and the potential for change quality are
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Fig.3 The Strategic Alignment Process

common to both the business and the information system architectures. The
application architectures element bridges the two. The relationships between
these three aspects of OPENframework are explored in another paper (Kay,
1993) in this issue.

The process for using OPENframework starts with the business strategy,
moves through definition of business processes, then through development
of information systems architecture, and finally to procurement and con-
struction of the desired system. This process avoids the discontinuities that
can arise when methods from different sources are mixed. It is 2 macroscopic
approach, giving an overall structure to the exercise but without prescribing
the use of specific tools or techniques at lower levels.

The final stages of this process are the practical steps of selecting and
integrating real products and monitoring the behaviour of real systems. To
facilitate these steps, OPENframework provides access to a wide-ranging
information base of practical information aimed at advising users exactly
what products work with what others and giving sound guidance, based
upon practical experience, of how such products can be integrated. This is
known as the OPENframework Integration Knowledge Base (IKB), and is
described by (O’Connor, 1993).

Much of this multi-vendor information is obtained by running real work-
loads on model configurations. This can be seen as a another step in
increasing the size of the blocks to be integrated.

The process of translating business strategy into working information sys-
tems depends on people, and the definition of the process therefore includes
a definition of these groups of people and their roles. These roles are
described in terms of the four OPENframework perspectives: enterprise
management, users, application developers, and service providers.
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Each of these groups of people participates in the process of change that
causes the information system to evolve, and each has responsibilities to
discharge if the system is to evolve in a way that increases its value to the
business. In particular, each group makes decisions that contribute to the
achievement of each of the five OPENframework qualities.

This description simply formalises what happens naturally in many organisa-
tions, but nevertheless an understanding of these roles and their relationships
helps to avoid the errors that have caused so many projects to fail to meet
their objectives.

4 Summary

This paper is written some two and a half years into the development of
OPENframework. Much documentation has been published and a significant
base of knowledge has been collected. Most of the ideas in OPENframework
have been used successfully somewhere, and a few organisations have
adopted the OPENframework approach as the principal plank of their
information system planning.

The paper has concentrated upon the macroscopic level, because
OPENframework is addressing the chailenge of engineering-in-the-large. The
problems it sets out to solve are large, and to solve them the first essential
is to understand the overall picture. This is not to say that the task of
developing the detail of each element and quality is minor, rather the
opposite: the details are so significant and so complex that the high-level
framework is essential to enable the detail to be controlled and
comprehended.

We have shown that buyers of information technology face problems in
respect of:

e Complexity and diversity

o Migration of the systems integration responsibility

e New business uses for information technology.

OPENframework responds to these needs by recognising:

e Need for simplification

e Need for a systematic approach and clear, structured presentation

e A sound and consistent method of application, using a source of reliable
practical information

OPENframework addresses these through a structure of business architec-
ture, perspectives (people roles), qualities (a value system) and elements
(technology) which can be customised by a user organisation to produce its
own architecture. Specialised architectures are produced not from scratch,
but by specialising what exists already.
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All this is part of the process of aligning information systems with business
strategy. This process is facilitated by such techniques as business process
engineering, and by the provision of information about the integration of
products from multiple suppliers that has been proven in practice.
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The Evolution of the OPENframework
Systems Architecture

Michael H. Kay
ICL Fellow, Reading, UK

Abstract

This paper describes the thinking that influenced the development
of the systems architecture of OPENframework, ICL’s vision for
open systems integration. It explains the evolution of OPENframe-
work in four broad stages, covering interworking, portability, sys-
tems integration, and finally strategic alignment with enterprise
management. The paper is not intended as a chronological record
of events, but is designed rather to explain the historical signific-
ance of OPENframework to ICL as it transforms itself from a
manufacturer of proprietary mainframes to a systems integrator,
using open systems as a means of making information technology
more responsive to the needs of its customers’ enterprises.

1 Introduction

The evolution of ICL’s approach to open systems can be seen as one of
gradually widening scope, through four broad stages:

e During the first stage, 19801983, the primary objective was to allow
interworking between ICL machines and, where possible, with non-ICL
machines. This led to the introduction of Information Processing Archi-
tecture (IPA), a networking architecture spanning all ICL’s machines
and designed to intercept OSI standards as they became available.

¢ During the second stage, 1983-1987, the scope expanded to include
portability of software across ICL machines and (again, where possible)
non-ICL machines. This stage included the formation of X/Open and
its publication of a Common Application Environment.

e During the third stage, 1987-1990, previous work was expanded and
consolidated to define an integrated systems architecture, in the sense
of a coherent distributed computing infrastructure with consistent facilit-
ies in areas such as systems management, application development, user
interface, messaging, and security. The culmination of this stage was the
announcement of OPENframework in May 1991.
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e During the fourth stage, which is still underway, the emphasis is on
using the information systems architecture within an enterprise, to
achieve more effective alignment of information technology strategy
with business strategy. This stage focuses on the engineering techniques
needed to cope with rapid changes in technology and with increasing
variety of both products and standards; it recognises that all information
systems evolve over many years and incorporate hardware and software
components from many different suppliers.

These activities were cumulative, in the sense that each stage built on the
results of previous work. They were also interdependent and mutually rein-
forcing: ultimately, none of the objectives could be achieved without all four
strands being present.

4: Alignment

3: Integration

2: Portability

1: Interworking

1980 1983 1987 1990 1993

Fig. 1 Four stages of architectural evolution

The progression of these four stages is illustrated in Figure 1.
The following sections analyse the principal objectives, activities, and out-
comes of each of these four stages.

2 Stage One - The introduction of IPA

IPA (Information Processing Architecture) has been described in (Kemp and
Reynolds, 1980; Brenner, 1983).

The principal motivation for the introduction of IPA was the need to provide
a coherent set of interworking services between ICL machines. Interworking
with non-ICL equipment was recognised as a requirement, but was less
urgent. Work on open standards for interconnection had already started
(Houldsworth, 1978; Brenner, 1980; Houldsworth, 1992) and the decision
was made early on that IPA should be based on OSI standards as they
became available. In the meantime, however, it was necessary to provide
some level of interworking capability that recognised the need to coexist
with currently installed networks (which at that time usually meant terminals
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connected to a main-frame via front-end terminal concentrators) while also
providing an evolution path to OSI standards later.

With most of the company’s engineering effort in the 1970s engaged on
completing the developm