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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 work of the 

related projects Ecospace and Collaboration@Rural.  

OCRA is primarily a template enterprise architecture, a starting point for companies that 

want to implement new collaborative solutions. As an enterprise architecture, it 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, a reference model, a conceptual framework that defines a common ground 

for understanding, and a common terminology for communication. CoSpacesô software 

framework is a reference implementation of OCRA. However, OCRA is intended to be 

open, extensible and adaptive service architecture, for structuring and integrating all 

kinds of collaboration software. 

OCRA contains a set of model views that provide a comprehensive specification of 

collaborative work environments. In order to simplify integration with existing corporate 

enterprise architectures, as well as future evolution and possibly standardisation, its 

structure follows The Open Group Architecture Framework (TOGAF). The content of 

OCRA includes 

¶ A governance architecture with general architecture principles and typical 

business strategies for collaboration,  

¶ A business architecture with standard collaboration services and a collaboration 

model covering the organizational aspects of collaboration, 

¶ An information systems architecture that defines a logical framework for 

collaborative software, and shows how the three projects implement different 

parts of this framework, and specify the interfaces to the components as 

workspaces and web services, 

¶ A technical architecture that connects the information system components to the 

underlying application framework reflected in the standard TOGAF reference 

models for technology (TRM) and integrated information infrastructure (III-RM). 

¶ A realization architecture that identifies formal and industry standards for 

collaboration, and their usage by different application components. 

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. 

Further 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. 
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1. INTRODUCTION  

This report presents a reference architecture for collaborative software. It is derived from 

the software framework developed by the CoSpaces Integrated Project, and it takes into 

account the work of the related projects Ecospace and Collaboration@Rural. The 

objective is to facilitate: 

¶ Exploitation by software providers, by documenting how the software 

components may be utilised, adapted and integrated in different settings. 

¶ Exploitation by user companies 

o On the technology side by 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 product development to project 

management. 

¶ Integration and alignment of results from different partners and projects in an 

overall adaptive and interoperable architecture. 

¶ Standardisation of collaboration software components and interfaces. 

A reference architecture can help companies select the right collaboration technology, 

matching their critical concerns and strategic direction, meeting their business needs and 

requirements, and help them to understand the opportunities offered by collaboration 

software. Successful introduction of collaboration technology is facilitated by helping 

them select the right place to start, e.g. for piloting and prototyping, by providing 

building blocks for designing new collaboration processes, by facilitating business 

stakeholder involvement in the development, and as a resource for training. 

Communication between business and technology people is facilitated by the reference 

architecture providing a common ground and terminology for communication, using 

easy-to-understand visual models, which are neither too technical for business people nor 

to abstract for IT. This should make it easier to build trust between the stakeholders. 

An architecture can also support the change management process by incorporating 

methods for costs and benefit analysis, gap analysis, modelling as-is and to-be 

collaboration settings, mapping and managing risks, quality control, and providing high 

level overviews to managers. 

CoSpaces aimed to develop an innovative distributed software framework, in order to 

support the easy creation of collaborative workspaces for distributed workers and teams 

to support collaborative design and engineering tasks. This distributed software 

framework allows the users to dynamically create distributed, knowledge-rich, worker-

centric, adaptable and scalable collaborative workspaces, on-demand. Users can establish 

effective partnerships, be creative, improve productivity, and to take a holistic approach 

to product design and engineering. The collaborative workspaces built on top of the 

software framework provides virtual meeting places for problem solving, conflict 

resolution, knowledge sharing, and receiving expert advice on-demand. 

Software frameworks are designed with the intent of facilitating software development, 

by allowing designers and programmers to spend more time on features driven by 
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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 defined 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 business-specific problem at hand rather than on the 

underlying infrastructure behind it.  

CoSpaces recognises that deployment within an industrial organisation will require 

tailoring of the reference implementation to work with existing 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 additional features and capabilities in a way 

that industrial organisations can understand the implications on the system that new 

features represent, and make decisions whether to adopt new capabilities.  

1.1 BASIC CONCEPTS 

From Wikipedia: 

A reference architecture provides a proven template solution for an architecture for 

a particular domain. It also provides a common vocabulary with which to discuss 

implementations, often with the aim to stress commonality. 

A reference architecture often consists of a list of functions and some indication of 

their interfaces (or APIs) and interactions with each other and with functions lo-

cated outside of the scope of the reference architecture. 

Reference architectures can be defined at different levels of abstraction. A highly ab-

stract one might show different pieces of equipment on a communications network, 

each providing different functions. A lower level one might demonstrate the interac-

tions of procedures (or method) within a computer program defined to perform a 

very specific task. 

A reference architecture provides a template, 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 harvesting of a set 

of patterns that describe observations in a number of successful implementations. 

Further it shows how to compose these parts together into a solution. Reference ar-

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 a foundation architecture (TOGAF, 2009). A reference 

architecture emphasizes usefulness over absolute and universal validity, and may contain 

more concrete and specialized content, e.g. catalogues of sample components, processes, 

and services. Relevant reference models such as TOGAFs Technical RM and Integrated 

Information Infrastructure RM, ISOs Open Systems Interconnection (OSI) and Open 

Distributed Processing (RM-ODP) models, should however be followed by the reference 

architecture. 

This report presents a reference architecture for collaborative systems. It is a template 

that companies may apply for building their own corporate collaboration architectures, by 
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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 models 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 underlying reference architecture ensures that the specialised models 

are integrated, reflecting the aspects of these models that are most relevant for connecting 

the big picture. 

 

Figure 1. Overview of models in CoSpaces. 

This is the final, public version of the CoSpaces reference architecture. It incorporates 

recent modifications to the software framework described in deliverables D78 and D79, 

and captures the consequences of these modifications for the businesses that apply the 

software framework.  

1.3 THE STRUCTURE OF THIS REPORT 

Chapter 2 discusses the background of this report, how the CoSpaces project developed 

different kinds of models, and how these models were integrated into a general 

framework according to the TOGAF standard. 
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Chapter 3 described the content of the reference architecture, 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 connections between these aspects, which allows users to explore the 

dependencies between business and IT. 

Chapter 4 outlines how the reference architecture may be applied in practice, to guide 

development and implementation of collaboration software. Chapter 5 summarises the 

report, and discusses further utilization and refinement of OCRA. 
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2. BACKGROUND  

The content for the Open Collaboration Reference Architecture (OCRA) was selected 

according to the needs of users, researchers, and technology providers in the project. A 

pragmatic approach was taken, not following a fixed Enterprise Architecture (EA) 

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  

¶ Make it easier to understand for EA practitioners, 

¶ Make it easier to integrate into established EA frameworks, 

¶ Make it better suited as a template for a new corporate EA, with space available 

for the local knowledge that is outside of the scope of a reference architecture. 

Though TOGAF (2009) has been criticised for being too complex, it was chosen as the 

framework for OCRA for a number of reasons: 

¶ TOGAF seems to be emerging as the dominant standard EA framework. 

¶ There is an established community of national and industry sector groups that 

exchange EA experiences around TOGAF. 

¶ It is the most comprehensive framework, covering not only the content of the EA, 

but also methodologies for its development and utilization, capability assessment, 

etc. 

¶ The framework is designed to be adaptive and customisable, helping 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 with the IT industry since 1995, and the new version 9.0 is 

more up to date than most competitors. 

¶ TOGAF is not sector specific, unlike e.g. DoDAF, MoDAF, NAF, TEAF, and to 

some degree FEAF and OIO. 

¶ TOGAF is an open standard, less proprietary than tool vendorsô frameworks or 

Zachman (ZEAF). 

¶ The Open Group is a key partner in CoSpaces for the exploitation and 

dissemination of the reference architecture. 

¶ The CoScope profiling methodology is aligned with TOGAFs capability 

assessment framework. 

2.1 TOGAF  9 OVERVIEW  

TOGAF started out and 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 
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proposes its own architecture content framework, and becomes a complete EA standard. 

Its main components are depicted below. 

 

Figure 2. Overview of TOGAF 9 

¶ Architecture Development Method (ADM) is still the core part of TOGAF. It 

provides a step-by-step approach to developing an enterprise architecture. ADM 

follows an iterative process, as shown in Figure 51. 

¶ Guidelines and Techniques extend ADM into specific domains like security, 

SOA, risk, business planning & transformation management, and different 

enterprise levels.  

¶ Architecture Content Framework (ACF) defines a structured metamodel for 

architectural artifacts, reusable architecture building blocks, and an overview of 

typical architecture deliverables. 

¶ Enterprise Continuum discusses appropriate taxonomies and tools to categorize 

and store the results of architecture activity within an enterprise, covering all the 

phases of the ADM, and all the content of the ACF. 

¶ Reference Models include the TOGAF Foundation Architecture, and the 

Integrated Information Infrastructure Reference Model (III-RM). 

¶ Architecture Capability Framework describes the organization, processes, skills, 

roles, and responsibilities required to establish and operate an architecture 

function within an enterprise.  

2.2 ARCHITECTURE CONTENT  

The architecture content framework can be organised according to Figure 3, into these 

groups: 

¶ Architecture Principles, Vision, and Requirements capture the surrounding 

context of architecture models, including general principles, strategies, and 
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requirements generated from the architecture. The architecture context is typically 

collected in the Preliminary and Architecture Vision phases of ADM. 

¶ Business Architecture captures business operations, looking specifically at 

factors that motivate the enterprise, how the organization is structured, and also 

what capabilities the enterprise has. 

¶ Information Systems Architecture models IT systems, looking at applications 

and data. 

¶ Technology Architecture captures technology assets that are used to implement 

and realize information system solutions. 

¶ Architecture Realization capture roadmaps for the transition between 

architecture states like as-is and to-be. It is used to steer and govern an 

implementation of the architecture. 

 

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  

¶ Governance 

¶ Services 



D76 - Final publication of CoSpaces Reference Architecture  

Page 8 Version 1.0 10 March 2010 

Confidentiality: Public Distribution 

¶ Process modelling 

¶ Data 

¶ Infrastructure consolidation 

¶ Motivation 

Figure 4 above shows the core concepts (in white), and the extension concepts (in 

different colours). All in all, this represents a powerful, yet still rather simple enterprise 

modelling language. The allocation of building blocks to the architecture framework 

(Figure 3) is straightforward. 

 

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 describe how capabilities 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 architecture framework is the different viewpoints that should be 

provided to architecture stakeholders. Viewpoints are collections of architecture building 
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blocks, presented in diagram, matrix (relationships and dependencies), or 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 (ADM, cf. Figure 51 on page 64). There are also 

four main columns for different stakeholder groups: 

¶ Business architecture for users, planners, and business management. 

¶ Data architecture for database designers, administrators, and system engineers. 

¶ Application architecture for system and software engineers. 

¶ Technology architecture for acquirers, operators, administrators, and managers. 

A given architecture should apply the views that satisfy the most pressing concerns of 

each stakeholder. These will include a selection of the standard views, supplemented with 

customised views to address specific local concerns. 


























































































































