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EXECUTIVE SUMMARY

This report presents a general architecture for collaborative software, called OCRA
(Open Collaboration Reference Architecture). It is derived from the software framework
developed by the CoSpaces Integrated Project, and it takes into account the werk of t

related projects Ecospace and Collabor#@&ural.

OCRA is primarily a template enterprise architecture, a starting point for companies that
want to implement new collaborative solutions. Aseaterprise architectureit covers

both the business and IT aspects of collaboration, and connects the two in order to advice
companies about which technology meets which business needs. OCRA is also, to a
lesser extent, eeference modeh conceptual framework that defesn@ common ground

for understanding, and a common tofwammi nol
frameworkis areference implementatioof OCRA. However, OCRAis intended to be

open, extensible and adaptive service architecture, for structuring and intpgrkt

kinds of collaboration software.

OCRA containsa set ofmodel views that provide a comprehensive specification of
collaborative work environment order to simplify integration with existing corporate
enterprise architectures, as well as futemlution and possibly standardisation, its
structure follows The Open Group Architecture Framework (TOGAF). The content of
OCRA includes

1 A governance architecturevith general architecture principles and typical
business strategies for collaboration,

1 A business architectureith standard collaboration services and a collaboration
model covering the organizational aspects of collaboration,

1 An information systems architecturthat defines a logical framework for
collaborative softwareand shows how the tiee projects implement different
parts of this framework, and specify the interfaces to the components as
workspaces and web services,

1 A technical architecturg¢hat connects the information system components to the
underlying application framework reflecten the standard TOGAF reference
models for technology (TRM) and integrated information infrastructurd().

1 A realization architecturethat identifies formal and industry standards for
collaboration, and their usage by differapplicationcomponers.

We also outline how the architecture development methodology (ADM) of TOGAF can
be applied to create industry sector reference architectures, as well as corporate and
project level collaboration architectures, starting with or incorporating OCRA.

Furthe work will establish an open framework for updating OCRA, describing a process
whereby others can submit revisions or extensions to the published architecture and agree
future revisions for publication.

Pagev

Versionl.0 10 March 2010
Confidentiality: Public Distribution



Xcospaces

D76 - Final publication of CoSpaces Reference Architecture

TABLE OF CONTENTS

EXECULIVE SUMIMAIY. ...t ittieeee ettt e e ekttt e eemt e e ookt bttt e e e s o bbb et e e eamt e e e e am bbb e e e e e e sanbbe e e e emmeeeesanbbnneeeeeanns v
Table Of CONENTS ... ittt e e ettt et e e eeeeseaastbssbseseeeeaeeaeaaeeeessasnseeeeeeeeaneaaaaaeeneess N
I 1o To 11 od 1T o T SRR 1
O R =T ] ol 0o T =T o (< PP SR TOTPPPPPRN 2
1.2 MOAEIS IN COSPACES.....ciieieeeeei ittt ettt e ee s e s s s e bbbttt ettt e et eaaassssbbebeseeeeeeeeeeeeeeseenseseeees 3
1.3 The SHUCLUre Of thiS REPOIL.........euiiiiiiiiiii et e e s et e e e e 3.
A = - Tor (o | £ 10 ] o PP PPPTTRPPRP 5.
2.1 TOGAF 9 OVEIVIEW ... uteeiieeeiiiiiieee e e e sitaes sttt e e e e s atbeteeeeesamaae st tbeeeaeeeassbbeeeeeesamaaesasbbeeeaeesansbeeeeesssananesnsnes 5
A A AN (ol a1 (= Ta (U] (=T O 0] g1 =] o AP SEEEREPR 6
2.3 Aligning CoSpaces With TOGARD.........euiiiiiiiiiiii e e 10
2.4 Reference Models in TOGARE. ... e bbb eeea e bbb bbb e e reeeeeees 11
2.4.1  Technical Reference Model (TRM)......ccooiiiiiiiiiiiii e e e e e e e eenr e e e e e e e e e e anaeseaeeas 11
2.4.2 Integrated Information Infrastructure Reference ModetRIM) ...........oevceeiiiiieiiiiiieeee e, 12

2T U {1 011 1= PP O PSP PPPPRPRPPPPN 13
3. Open Collaboration Reference ArchiteCture (OCRA)........coiiuiiiiiieiiiie ettt eeesre e e 15
311 ATCRITECIUIE VIBWS... ettt ittt ettt e e e e e e et e ettt e et e e e e e e e e e e e e e s e mnne e e e e e e e e e e s aa e annnbnbbanes 16
3.1.2 Overview of the ArChiteCture CONLEML............uuiiiiiiiiiiieeeeii e e eerrre e e e e e e e e e e e e e e e s smmes 17

3.2  OCRA Principles, Visions and ReQUIFEMENL.............uuuuiuiiicceiiiiiis e s e e e e e e e e e e eeavneeeeseeeereerennn e e e e enanas 18
3.2.1 ] e 1S 18
3.2.2  ArCRITECIUIE VISION. .. .uuiiiiiiiiiiiii ittt ettt et e e e e e e e e e e e e e e nne e e e e e e e e e e e s e nnbbnbbaees 20

G J7C B = Tor o1 g To] [o o | S} i = LT /S 21
3.24 BUSINESS StrAtEOY .. e i i e eiiieeeeieteiti et e s et e e e e e e et e et e aeeeeeteeeaetes b seseeeamaasasesaeaaaaeeeessssrnnnnnnnnses 22
3.2.5  BUSINESS ODJECHVES....cciiiiiiiiiiei ittt ettt e e st e e e s s beeaa bt e e e e e bbb e e e e e e e nnen 23
3.2.6 Y =12 0] [0 1= OSSO 24

3.3 OCRABUSINESS AICNITECIULR ...ttt e bbbt e e ena e nbbeb bbb beeseeeeeees 25
3.3.1  Collaboration MOEL.........oooiii ettt e e e bbbttt et et e e e e eeab b et b e e et e e e e e aaaaaaeaeeean 25
3.3.2 Reference Business Services and FUNCHOMS. ........coiiiiiiiiiiiieeiiiiii et 26
3.3.3  COMMUNICALION SEIVICES ... uuuuiiiiiiiiiiiiiiitieaaietbbe bttt ee ettt e e e e e eeaetsee ettt ittt aaaaaaaeaeeaesiaameeaaeeaaaaaaaaaaaaans 27
3.3.4  COOPEIALION SEIVICES . .. etiieiiitiiieee ettt e ettt et e e e e bbbttt e e e e st e e e bbb et e e e s aaabb et e e e e s s bbeeebbbeeeeeesanbbneeeeeeaan 28
3.35 (00T ] o 10 F= 1o g IR T=T Vo = SRR 29
3.3.6 (010 011D RS 1T YTt OO 30
3.3.7 Dependencies for Analysis and GUIdANCE. .........ooiuuiriiii it 31
3.3.8  Reference REQUIFEMENTS. .....ccciiiiiiiiiie ettt ree ettt e e e s rmmee s e bbb e e e e e e annes 33
3.39 RETEIENCE PrOCESSES ...cciiiiiiiiiie e eas 37

3.4 OCRA Information SyStemMS ArChILECIULE .....c.iiuuiiiiii et e e 39

I O R o To o= 1Y o o] [ ToF=1 (o] o S TR 39
3.4.2  Application POrtfOlio Catalog.........ceiiiuriiiiieiiieeiiiieeee ettt see et e e s se e e sbbe e e e e e end 43
3.4.3  Application INtEraction MEaLtIiX.........c.uueiiieiiiiiii et et e e e eb b eeere e e e e e eeees 44
3.4.4  Application Interface Catalog and Communication DiagramsS............evevverrreeeeiuerreereeerrereereeeeeeens 45
3.4.5  SYStEM/FUNCHON IMALIDK ...ceiiiiiiieee ettt e e e e naee et bn e e e e e e e ees 47
3.4.6  Process/System Realization DIagrams. ..........ouii it 48

3.5 OCRA TeChnology ArChILECIUIE. .......eiiiiiiiiiiei ettt eseame e e e s nbaeeee e e 50
3.5.1  Application PlatfOrm SErVICES........icuuiiiii ettt e 50
3.5.2  Technology POrtfOlio CatalOg.........cooiurriiiiiiiiieiiiieiee ettt e e s ree et eeeeeean 51
3.5.3  System/Technology MatrCES ... ..uuuiiiiiiiiiiiii et e e e 52
3.5.4  Security and Communications ENQINEELING..........uuuruiiiiiiiiiaaaiiiiieiiieeie et e e e e e eeeeee e e e e e e e e e e e e e e 53

3.6  OCRA Architecture Realization FrameWOrK.............cccoiiiiiiiniii e 55

1 7L 200 RS - T g To F= 10 K5 @2 1 = | (oY PSPPSR 56
3.6.2  Standards/SYSIEMS MatliX......ccceeiiiiiiis i ceeee e e e e ree s e s et e e e eee e nnnnrrnrr e rnnes 57

10 March 2010 Versionl.0 Pagev

Confidentiality: Public Distribution



Xcospaces

D76 - Final publication of CoSpaces Reference Architecture

4. Exploitation Guided by the Reference ArChiteCIUIE.............ccoiiiiiiiiiiieece e 60
4.1  Asls Analysis with the CoScope Profiling Methodology.........ccccviiiiiiiieeeiiiieieeeee e 61
4.2  From Reference Architecture TO COrPEEEA.......coooi ittt eeee e eeee bbb aeeeeeeeeeas 63

4.2.1  Architecture Development Methodology (ADM)........cooiiuiiiieieiiiieemiiieee et ee e irere e 64

ST S U 4] 0 F=T VA= T To I o) o Lo 11 ] o] o L= S 66
5.1  Further and Related WOIK..........oooiiii oottt e e e st s e e eees 66

LR E] (=] 0= L= P PPRERRPR 67

F Y o] o] (== 11T ] I PP PPPPPRE 69

Pagevi Versionl.0 10 March 2010

Confidentiality: Public Distribution



Xcospaces

D76 - Final publication of CoSpaces Reference Architecture

1. INTRODUCTION

This reportpresents reference architecture for collaborative software. It is derived from
the software framework developed by the CoSpaces Integrated Paojéittakes into
account the work of the related projects Ecospace and Collab@@iaal. The
objective is to facilitate:

1 Exploitation by software providers, by documenting how the software
components may be utilised, adapted and integrated in differengsettin

1 Exploitation by user companies

o On thetechnology sideby guiding deployment and integration within
existing corporate IT infrastructures,

o On the business side by illustrating how the technology can be applied in a
range of different scenarios, from pruet development to project
management.

1 Integration and alignment of resulticom different partnersand projectsn an
overall adaptive and interoperable architecture.

1 Standardisatioof collaboration software components and interfaces.

A reference archéicture can help companieslect the right collaboration technolqgy
matching their gtical concerns and strategic directjoneeting their bsiness needs and
requirementsand help them tonderstand the opportunitiesffered by collaboration

software. Successful introduction of collaboration technologyfacilitated by helping

them elect the right place to stare.g. for piloting and prototyping, by providing
building blocks for designinghew collaboration processeby facilitating business
stakeholer involvemenin the development, and as a resourcerfoning

Communication between business and technology pesgbeilitated by the reference
architecture providing a common ground and terminology for communication, using
easyto-understand visuamodels, which are neither too technical for business people nor
to abstract for IT. This should make it easieruddtrustbetween the stakeholders.

An architecture can also support the change management process by incorporating
methods forcods and benefit analysis, gap analysis, modelling-iasand tebe
collaboration settings, mapping and managing risks, quality control, and providing high
level overviews to managers.

CoSpacesaimedto develop an innovative distributed software framewankorderto
support the easy creation of collaborative workspaces for distributed workers and teams
to support collaborativedesign and engineering task3his distributed software
framework allovg the users to dynamically create distributed, knowleatde worker

centric, adaptable and scalable collaborative workspacegermand Users carestablish
effective partnerships, be creative, improve productivity, and to take a holistic approach
to productdesign and engineeringhe collaborative workspaces built ¢op of the
software framework providevirtual meeting places for problem solving, conflict
resolution, knowledge sharingnd receiving expert advice -alemand.

Software frameworks are designed with the intent of facilitating software develgpment
by allowing designers and programmers to spend more time on features driven by

10 March 2010 Versionl.0 Pagel
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business and user requirements rather than dealing with the more tedious low level details
of a working system. Software frameworks promote the reuse of entire architectures
within a cefined application domain. They establish an architecture that is optimized for
applications within a defined application domain and make its reuse across applications
in the domain possible. Having a good framework in place allows the developers to spend
more time concentrating on the businspscific problem at hand rather than on the
underlying infrastructure behind it.

CoSpaces recognises thdéploymentwithin an industrial organisation will require
tailoring of the reference implementation to workthvexisting IT infrastructures, to
address additional business and user requirements, and to support customised workspace
applications. It is also important that the reference implementation developed by
CoSpaces evolves and is expanded to support atalifieatures and capabilities in a way

that industrial organisations can understand the implications on the system that new
features represerdnd make decisions whether to adopt new capabilities.

1.1 BAsIC CONCEPTS

From Wikipedia:

A reference architecturgrovides aproven template solutiofor an architecture for
a particular domain. It also provides a commeocabularywith which to discuss
implementations, often with the aim to stress commonality.

A reference architecture often consists of a listuoicions and some indication of
their interfaces(or APIs) andinteractionswith each other and with functions-I
cated outside of the scope of the reference architecture.

Reference architectures can be defineditierent levels of abstractioi highly d-

stract one might show different pieces of equipment on a communications network,
each providing different functions. A lower level one might demonstrate thecintera
tions of procedures (or method) within a computer program defined to perform a
very specific tak.

A reference architecture provideg@mplate based on the generalization of a set of
successful solutions. These solutions have been generalized and structured for the
depiction of both a logical and physical architecture based on the harvestingetf a

of patterns that describe observations in a number of successful impiorent
Further it shows how to compose these parts together into a solution. Reference a
chitectures will be instantiated for a particular domain or for specific projects

A reference model(RM) is a generic and universally applicable taxonomy and
vocabulary, also called doundation architecture(TOGAF, 2009). A reference
architecture emphasizes usefulness over absolute and universal validity, and may contain
moreconcrete andpecialized content, e.gatalogies of sample components, processes,
and servicesRelevant reference models such as TOGAFs Technical RM and Integrated
Information Infrastructure RM, I1ISOs Open Systems Interconnection (OSI) and Open
Distributed ProcessinRM-ODP) models, should however be followed by the reference
architecture.

This report presents ieference architecture for collaborative systetnss a template
that companies may apply for building their own corporate collaboration architectures, by

Page? Versionl.0 10 March 2010
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selecting and extending the reference content. It is based on proven technology solutions,
applied in use cases in the automotive, aerospace, and construction sectors.

1.2 MODELS IN COSPACES

Figure 1 shows an overview of the different models of collaboration aspects developed by
the CoSpaces project, and integrated in the reference architecture. Informal and semi
formal collaboration mode from cluster 1 (in yellow) are combined with technical
architectures from cluster 2 (blue) and user interface models developed by cluster 3
(green). These models are developed by different groups for different purposes, and take
different forms. The uretlying reference architecture ensures that the specialised models
are integrated, reflecting the aspects of these models that are most relevant for connecting
the big picture.

Structured
requirements

4

\ 4

Technicaplatform

4
»
>

A A}
Reference

Architecture —
Models oforganisational .
: User interfacemodel
Use cases, user/ collaboration processes
use stories and >
scenarios Collaborative busines$ User profiles
4 process models .
\ 4 4
Model of _ ,
collaboration IT infrastructure Recor_lflgufrable
models to meet s méerl Qe
business requirements moae
\ 4
CoScope model >
and tool of
organisational
readiness
v .| Evaluation criteria, methods v
and metrics

Figure 1. Overview of models in CoSpaces.

This is the final, public version of the CoSpaces reference architecture. It incorporates
recentmodifications to the software framework describedl@tiverablesD78 and D79

and captures the consequences of these modifications for the businesseslyhtaieapp
software framework.

1.3 THE STRUCTURE OF THIS REPORT

Chapter2 discusses the background of this report, how the CoSpaces project developed
different kinds of mdels, and how these models were integrated into a general
framework according to the TOGAF standard.

10 March 2010 Versionl.0 Page3
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Chapter3 described the content of the refererazchitecture, the different diagrams, lists,
matrices and other building blocks. It covers governance architecture and realization
framework, business architecture, information system and technology architecture views,
as well as the many connectionsvibetn these aspects, which allows users to explore the
dependencies between business and IT.

Chapter4 outlines how the reference architecture mayalpplied in practice, to guide
development and implementation of collaboration software. Ch&pssimmarises the
report, and discusses furtheilimhtion and refinement of OCRA.

Paged Versionl.0 10 March 2010
Confidentiality: Public Distribution



Xcospaces

D76 - Final publication of CoSpaces Reference Architecture

2. BACKGROUND

The content for thé@pen CollaboratiorReference Architectur€@OCRA) was selected
according to the needs of users, researchers, and technology providers in the project. A
pragmatic approach was taken, not follogv a fixed Enterprise Architecture HA)
framework (cf. Pragmatic EA, 2009). In the final phase of the project, when the
architecture is to become a public reference, it does make sense to align it better with an
established framework, in order to

1 Make iteasier to understand for EA practitioners,
1 Make it easier to integrate into established EA frameworks,

1 Make it better suited as a template for a new corporate EA,spidhe available
for the local knowledge that is outside of the scope of a referertuéeatare.

ThoughTOGAF (2009) has been criticised for being too complex, it was chosen as the
framework forOCRA for a number of reasons:

1 TOGAF seems to bexeerging as the dominastandarceA framework.

1 There is an established community of national amtustry sector groups that
exchange EA experiences around TOGAF.

1 Itis themost comprehensive framewogidovering not only the content of the EA,
but also methodologies for its development and utilization, capability assessment,
etc.

1 The framework is designed to be adaptive estomisablehelping companies in
determining what content their EA needs to answer their business questions.

There is already an established role for reference models in the framework.

TOGAF has evolved withhe IT industry since 1995, and the new version 9.0 is
more p to datehan most competitors.

1 TOGAF is not sector specificinlike e.g. DoDAF, MoDAFE NAF, TEAF, and to
some degree FEAF ar@O.

T TOGAF is an open standard, franeewssksq@r opr
Zachman (ZEAF).

1 The Open Groupis a key partner in CoSpaces for thexploitation and
disseminatiorof the reference architecture.

1 The CoScope profiling methodology is aligned with TOGAFs capability
assessment framework

2.1 TOGAF 9 OVERVIEW

TOGAF started ouaind became popular as an architecture development methodology that
you could apply with any content framework. For this reason, it was often adopted by
organizations who defined their EA inside an established proprietary or sector specific
framework, such as Zachman, DoDAF, etc. With the new version 9, however, TOGAF

10 March 2010 Versionl.0 Pageb
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proposes its own architecture content framework, and becomes a complete EA standard.
Its main components are depicted below.

Architecture Content
Framework

i) ADM Reference Models

ADM Guidelines
& Techniques

Architecture Capability
Framework

e

il

B
11
1
L

|

|
-|

[

Figure 2. Overview of TOGAF 9

9 Architecture Development MethddDM) is still the core part of TOGAF. It
provides a stefpy-step approach to developing an enterprise architecND®I
follows an iterative process, as showrkigure51.

9 Guidelines and Techniquesxtend ADM into specific domains like security,
SOA, risk, business planning & transformation management, and different
enterprise levels.

9 Architecture Content FrameworkACF) defines a structured metamodel for
architectural artifacts, reusable architecture building blocks, and an overview of
typical architecture deliverables.

1 Enterprise Continuundiscusses appropriate taxonomies and tools to categorize
and store the reHfa of architecture activity within an enterprise, covering all the
phases of the ADM, and all the content of the ACF.

1 Reference Modelgnclude the TOGAF Foundation Architecture, and the
Integrated Information Infrastructure Reference ModelRRIM).

1 Architecture Capability Frameworkescribeghe organizationprocesses, skills,
roles, and responsibilities required to establish and operataramtecture
function within an enterprise.

2.2 ARCHITECTURE CONTENT

The architecture content framework can be orgahigccording tarigure 3, into these
groups:

9 Architecture Principles, Vision, and Requirementscapture the surrounding
context of architecture models, including general priesip strategiesand
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requirements generated from the architecture. The architecture context is typically
collected in the Preliminary and Architecture Vision phagesDM.

1 Business Architecture capturs business operatign looking specifically at
factors that motivate the enterprise, how ¢inganization isstructured, and also
what capabilities the enterprise has.

1 Information Systems Architecture models IT systems, lookingt applications
and data.

1 Technology Architecture capturs technology assets that are used to implement
and realize information system solutions.

1 Architecture Realization capture roadmapsfor the transition between
architecture statesike asis and tebe. It is used to steer and govern an
implementation of the architecture.

Architecture Principles, Vision, and Requirements

Preliminary Architecture Vision

Architecture Technology Business Principles,
Principles Strategy Objectives, and Drivers

Architecture Requirements

Constraints Assumplions

Business Architecture Information Systems Architecture Technology
Architecture
Motivation Data Application

Organization

Function

Architecture Realization

Opportunities, Solutions, and Migration Planning Impleme ntation Governance

Capabiities Work Packages “",_f’"““l ure Standards Guidelines Specifications

Figure 3. TOGAF 9 Architecture Content Framework

The content metamodel of TOGAF consists of a set of core constructs, that can be
applied across most enterprise architecting activities. In addition, more specific constructs
have been defined for detailed representation of

Y Governance
M Services
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Process modelling
Data

= =4 -

Infrastructure consolidation
T Motivation

Figure 4 above shows the core concepts (in white), and the extension concepts (in
different colours). All inall, this represents a powerful, yet still rather simple enterprise

modelling language. The allocation of building blocks to the architecture framework
(Figure 3) is straightforward.

ARCHITECTURE PRINCIPLES, VISION, REQUIREMENTS, AND ROADMAP
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Figure 4. TOGAF 9 core concepts

The distinction between business services, functions and processes is possibly the hardest
thing to understand in this metamodel. Processes desmwbeapabilities like business
services and functions are provided. Functions can be applied on any level of granularity,
while business services are used at a higher level, where the services and their interfaces
are formally managed by the organization.

The final part of the architéare frameworkis the different viewpoints that should be
provided to architecture stakeholders. Viewpoints are collections of architecture building

Pages

Versionl.0 10 March 2010
Confidentiality: Public Distribution



N
)AE 03 D dCEs D76 - Final publication of CoSpaces Reference Architecture

blocks, presented in diagram, matrirelationships and dependencies),catalog (list)
form. Standard viewpoints in TOGAF are depicted below.

Figure 5. TOGAF 9 diagrams and views.

As indicated in the figure, different viewpoints are populated and applied in different
stages of the development methodology (AR Figure51 on pagesd). There are also
four main columns fodifferentstakeholder groups:

1 Businessrchitecturefor users, planners, and business management.

{1 Dataarchitecturefor database designers, administrators, and system engineers.
1 Applicationarchitecturefor system and softwamngineers.

1 Technologyarchitecturefor acquirers, operatoradministrators, and managers.

A given architecture should apply the views that satisfy the most pressing concerns of
each stakeholder. These will includeedection of the standard views, supplemented with
customised views addres specific local concerns.
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