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Abstract  In practice more and more concepts are used for IT service
management. Standards like the IT Infrastructure Library (ITIL) ensure that IT
services are delivered to meet all requirements of the business processes. They
permit the effective and efficient design, operation and maintenance of IT services
and the underlying service components in the short run. However, cost savings
through the planning and controlling of the IT architecture remain unattended. This
shortcoming can be eliminated with the integration of IT architecture management
and IT service management frameworks into a superior IT governance framework.
Since ITIL is one of the most established standards for IT service management it is
used as the starting point to align IT service and architecture management.

1 Introduction 

Due to rapidly changing business requirements such as faster time to market, mergers, 
and external regulatory requirements like SOX and Basel II, consistent and controlled
evolution steps of IT architectures are missing. Technical innovations and new 
technologies are implemented without systematically arranged change management
processes of existing out-dated technologies [HSW04]. This fact often leads to a
complex network of applications operated on different platforms and technologies. In
practice, service orientated concepts like ITIL gain more and more importance. Most of 
these standards are process oriented and support business IT alignment through 
consideration of business requirements for development and operation of applications –
but they do not take problems of long term operation and maintenance into account. The
main objective of these concepts is not, as is often stated, the reduction of costs, but the
enhancement of the quality of IT services. To overcome this gap, this paper focuses on 
the integration of IT architecture management and the IT service management domain.

As stated in [Gi05] there are a lot of IT management domains including IT Project
Management, IT Service Management, IT Application Management, IT Infrastructure
Management etc. For each of these domains specific standards or best practice
frameworks are developed separately which are not designed to align with one another.
ITIL, ISPL, COBIT, ASL, eTOM are only a few well known examples. There are in fact 
attempts being made to develop an industry agreed overall IT process model that aligns 
these standards to a Unified Process Framework (UPF). 
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Figure 1 shows the field that is spanned through these frameworks. The dimension IT 
governance is placed on the vertical axis with the processes direct  develop and deliver. 
According to the IT Governance Institute [CH05], IT governance “is an integral part of 
enterprise governance and consists of the leadership and organizational structures and
processes that ensure that the organization’s IT sustains and extends the organization’s 
strategies and objectives”. The so called value chain dimension is situated on the
horizontal axis and considers the process domains outcome chain, business internal
chain, IT value chain, external chain and finance chain. The most established framework 
for supporting the IT value chain, which will be one focal point of this paper, is ITIL. 

Since IT architecture management is only rudimentarily mentioned in both the UPF and
ITIL, this paper focuses on IT architecture management, how it can be aligned with 
ITIL, and how it can be integrated in a concept like the UPF. The design, analysis and
visualisation of IT services, which are the core elements in ITIL, and the underlying IT
architectures, will be the main concepts. For this purpose it is shown that besides 
process-orientated frameworks, enterprise architecture frameworks that structure
organisational data according to a specific set of categories must be also considered. 
Well known examples of enterprise architecture frameworks are the Zachmann
Framework [Za87], TOGAF [To05] or the Federal Enterprise Architecture (FEA) 
[FEA05]. 
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Figure 1: The Unified Process Framework, following [Gi05]

The authors of [CH05] state, that at the moment the most interesting work in Business or
Enterprise Architectures is taking place in the US government, which is under a 
congressional mandate to develop and use Enterprise Architectures. FEA, which is stated 
to be the last, best hope for the US government to gain control over the management and
cost of government, builds one cornerstone for the concepts developed in this paper.  
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The remainder of the paper is organised as follows. In chapter 2 the ITIL best practices
are analysed with respect to their contribution to IT architecture management. Possible
integration points for IT architecture management are discussed. Chapter 3 shows how
the concept of service catalogue can be expanded for architecture management. Chapter 
4 shows, how the developed concept can be integrated in the ITIL process framework. In
Chapter 5 the capability for the practical use of the developed framework will be proven
by means of realising the developed framework within the meta modelling tool ADOit.
Chapter 6 gives a summary and outlook to future developments and research directions.  

2 he Service Management Domain as the Starting Point

ITIL as a global de-facto standard in the area of IT service management (ITSM) is a set
of guidelines towards the planning, provision and support of operational IT services. The
cornerstone of ITIL is the concept of aligning IT operations with business objectives to
improve service quality. Cost control and cost reduction are promised through the
achievement of increased efficiency and productivity, lower incidents volumes, faster 
incident resolution and less business disruption by applying ITIL. Although the IT
domains application and infrastructure management are taken into account, ITIL focuses
merely on process improvements. As discussed in the following sections, the potential of 
cost reduction through architecture management remains unattended. Figure 2 gives an
overall view on the ITIL domains.
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Figure 2: The structure of ITIL, following [HH03]

The usiness Perspective is designed to familiarise business management with ICT
infrastructure and concepts out of ITSM. Given that there are no implications on IT 
architecture management, this guideline is of no further relevance for this paper.
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Application Management encompasses the entire application life cycle [OG02a]. It 
integrates the phases of application development into the area of service management;
unfortunately only rudimentarily takes IT architecture management into account. IT
architecture management is hardly considered in the phase requirements reflecting non-
functional requirements. As stated in [HSW04], IT architectures are recognised in terms
of application frameworks and design patterns for the development of a single
application, but not as a concept for companywide architecture management. 
Nevertheless there is one basic concept of interest for IT architecture management: the
Application Portfolio. The application portfolio is stated as a method for managing a
complex applications environment. It contains key attributes about applications and
interfaces being utilised within the company, which allow the development of fact based
metrics to help govern and manage applications [OG02a]. Table 1 shows some of the
key attributes. 

Application name SLA hyperlink Application
technologies

Application identifier 

Business owner New development cost Application description IT operations owner

Annual operational cost Business functions 
performed

IT development owner OLA hyperlink 

IT services supported Systems architecture Production metrics …

Table 1: Common Application Attributes recommended in ITIL, [OG02a]

Service Delivery covers all aspects that must be taken into consideration to provide
adequate support for the business users. One useful concept of this domain is the Service

atalogue. In [Gi03] it is stated that service catalogues are the heart of IT service 
delivery and that, in fact, they should be the heart of any service delivery organisation
within an enterprise. The service catalogue provides a detailed description of the
standard services, their costs, along with a summary of the committed service levels.
ITIL defines service not only as an application, but as a set of applications, the necessary
infrastructure for running the applications and the underlying supporting processes.

Service Support is designed to ensure that the customer has access to appropriate
services to support/enable his business processes. It covers configuration management
and other support management issues including incident, problem, change, and release
management. All of these processes should ideally be supported through a centralised

onfiguration Management ata ase M . The concepts of the service catalogue 
and application portfolio are understood to be integrated components of the CMDB. 
Further functionality like providing operative data for the service support processes is of
little impact for long-run architecture management.

IC  Infrastructure Management covers all aspects from the identification of the
business requirements through the tendering process, to the testing, installation,
deployment and ongoing support and maintenance of the ICT components. Architecture
management is addressed in different parts of the publication. As discussed in [HSW04]
it recommends the implementation of architecture management through guidelines, but
the statements remain generic.
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Software Asset Management is about management, control and protection of software
assets. However, the main focus lies on licence management and not on integration of
applications in the IT architecture. 

Recapitulating the section above, the application portfolio and the service catalogue
appear to be ideal connection points for integrating IT architecture management with
service management. The integration of all related concepts will be elaborated by the use
of Enterprise Model Integration (EMI) [Ku03] based on meta modelling concepts for
describing the syntax, semantic and notation of a modelling language. The authors
describe how to integrate heterogeneous meta models in a comprehensive modelling
framework. Following these concepts the meta models of the service catalogue and
application portfolio are merged with a meta model for IT architecture management.
Besides meta model integration there must also be an integration of (reference) models
on the modelling level, as stipulated in [Ku03].

3 Meta model of an extended Service Catalogue

3.1 Requirements and Standards 

The aim of the meta model is to expand ITIL’s concept of the service catalogue to 
support architecture management in more depth. For this purpose the service catalogue is
understood as a technique which supports IT organisations to design and assemble IT
services through the sharing/reuse of predefined (service) components in an efficient
way. To allow this, further standards, which permit a more detailed structuring of
services and service components, must be integrated. Table 2 shows the requirements of 
a comprehensive service catalogue from an architecture management view. 

Service Overview
The service catalogue lists all services inclusive of their business
contribution and further attributes like costs, customers etc. [OGC01]. 

Component orientated technology
baseline for the implementation
of services

The service catalogue has to support the assembling IT solutions by
means of sharing/reuse of predefined services and service components.
Through the use of building blocks a component-driven, technical
framework for defining services in conformity with predefined
architecture guidelines is established [FEA05]. 

Analysis Feasibility for 
Identification of Consolidation 
Potential

Cross department analysis allows the identification of duplicative
investments. Opportunities for collaboration can be identified.
Consolidation potential can be uncovered on all architecture levels
(business, application, software and ICT infrastructure) [BKM04]. 

Visualisation 
Visualisation of service and service structures through service
dependency modelling (service trees) should be possible [KM04]. 

Reference Models
Standards, specifications, and technologies supporting the delivery,
exchange, and construction of service components can be derived
from a reference service catalogue [KM04].  

Common, standardised 
vocabulary

The service catalogue has to facilitate a common, standardised
vocabulary for the description of services, both within the IT
organisation and to the customer [OGC01]. 

Basis for Capacity Management The service catalogue serves as a platform for capacity management.
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Capacity management not only refers to service components (such as
applications and hardware), it also refers to occupational skills as a
basis for human resource management [OGC01]. 

Table 2: Requirements on the Service Catalogue from an Architecture Management View

Since ITIL describes the requirements in a service management and business view but
does not recommend a detailed meta model for the technical baselines, further standards 
have to be taken into account. To overcome this gap, a concept of enterprise architecture
management, the FEA, is used. As stated above architecture frameworks have been 
evolving rapidly, many of them (TAFIM, TEAF, C4ISR, FEAF, FEA) developed by
agencies of the US government. 

The current comprehensive framework is FEA. The reason for integrating the FEA is the 
business focused approach that can be applied outside IT. Although developed to support
the public sector, the relevant parts can easily be adopted, so that it appears to be
generally usable in all industrial sectors. The second even more important reason is that
the FEA consists of related reference models including a service reference model and a
technical reference model. As reference models for service catalogues in the sense of 
“service assembling toolkits” are highly requested from business and ITIL does not fulfil
this requirement yet, these parts of the FEA appear as the ideal supplement to the service
catalogue. Figure 3 shows the structure of the FEA, with the relevant parts marked. 
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Figure 3: Structure of the FEA Reference Model Framework, [FEA03]

3.2 he Meta model of the usiness Architecture 

According to section 2, the concept of the service catalogue is used as a starting point. Hence, a
meta model of a service catalogue, which meets the requirements of ITIL’s Service evel
Management is to be derived from the ITIL guidelines. The central element of the service
catalogue is the IT service. It helps to steer customer expectations, and facilitates the alignment
process between customers and IT service providers. Business needs are derived from the business
processes. Figure 3 illustrates the business architecture as part of the overall meta model.
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Figure 4: Metamodel of a Service Catalogue in Conformity with ITIL,  
the Business Perspective

Another important interface to the customer is the assignment of Service evel 
Agreements (SLAs). An SLA is an agreement between the IT organisation and the
customer, which details the service(s) to be provided [VKP02]. To guarantee the
feasibility of SLAs, operational level agreements (OLAs) and underpinning contracts
(UCs) need to be considered. These elements are contracts to ensure that service
components, which are provided by an internal department (OLA) or by an external
supplier (UC), correspond to guaranteed service levels. The criteria used to distinguish
between services and service components is that IT services are recognised to support
the business units, whereas service components are not planned to be brought to
“market” independently. 

 Below, the meta model of the Service omponent eference Model S M  of the FEA is
described. The SRM is a business-driven, functional framework classifying (sub-)
services with respect to how they support the business processes. To avoid confusion,
ITIL recommends in [OGC01] to define a hierarchy of services within the service 
catalogue, by qualifying exactly what type of service is meant e.g. business service (seen 
by the customer), infrastructure services, network service, application service (all
invisible to the customer). Since ITIL does not give more detailed advice for structuring 
services, the SRM appears to be an ideal supplement. Figure 4 shows the meta model of
the SRM and its mapping to the ITIL context. 
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IT services are structured across cascading service domains, independent of the business
domains. Through this general concept the service catalogue can easily be adopted to
any sector specific organisation. The P M - service components are understood to be 
functions of services on a high level. An example for an IT service of the SRM is 
“Tracking and Workflow”. It supports business functions like process trac ing  case
management and conflict resolution. For better understanding in Table 3 the mentioned
business functions are described in more detail. Connecting services and business
functions to the business processes that have to be supported, the required functionality
can be derived in more detail.

Process Tracking Allow the monitoring of activities within the business cycle.

Case Management Manage the life cycle of a particular claim or investigation within
an organisation to include creating, routing, tracing, assignment 
and closing of a case as well as collaboration among case handlers. 

Conflict Management Support the conclusion of contention of differences within the
business cycle.

Table 3: Functions of the Business Service “Tracking and Workflow”, [FEA05]

For example the order handling process of a telecom service provider is to be supported
by an order management service. As stated in [TMF05] order management applications
must provide a range of capabilities to capture, authenticate and enable the successful 
implementation of a customer order. Among other functions “receive purchase orders 
and issue orders”, “order status and tracking”, “customer update on order activities” and
“customer notification on order completion” are requested. To fulfil these requirements
an IT service has to be assembled with the components listed in the service catalogue.
Figure 5 shows an assembled IT service as a service tree (on the business architecture 
level), which fulfils the mentioned requirements.
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Figure 5: Service Tree of the Service “Order Management”, Business Architecture View

Table 4 gives an extract on the IT services according to the SRM on a high level basis. 
Each of the listed IT services supports a number of high level functions. The services
“Tracking and Workflow” and “Supply Chain Management” are highlighted.

Customer Services Customer Relationship 
Management 
Customer Preferences

Customer Initiated Assistance

Process Automation racking and Workflow
Routing and Scheduling

Business Mngt. 
Services

Management of Process
Organisational Management 

Investment management
Supply Chain Management 
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Digital Asset 
Services

Content Management 
Document Management

Knowledge Management 
Records Management 

Business Analytical
Services

Analysis and Statistics 
Visualisation 
Knowledge Discovery

Business Intelligence
Reporting

Table 4: Extract of the Service Structure derived from the SRM,
Services Domains and Services, following [FEA05]

3.3 Expanding the Architectural Dimension 

In a technical view, services are defined, in alignment with ITIL, to be composed of the 
following components: software (S/W), hardware (H/W), network components (N/W),
databases (D/B) and environment (Env). COBIT as another important IT standard,
categorises service components (IT resources) in data, application systems, technology, 
facilities and people on a more comprehensive basis. Since the components data and 
people are not reflected in the  nfrastructure model of ITIL, these components
additionally are integrated. The service component “people” is integrated by way of
supporting processes, which are performed through human resources. Although service 
processes are not relevant for IT architecture management, they are an integral part of
services. Thus, a service “workstation” may include processes like service desk and
training as service components. For that reason, the meta model is expanded as depicted
in Figure 6. The mentioned types of service components are assigned to architecture
layers. 

IT ro ect ortfolio

usiness Architecture

Application Architecture

ICT Infrastructure

Software Architecture

IT Service rocess Architecture

IT Strategy

rganisation

Application

Software
Component

Database

Infrastructure
Component

etwork
Component

acility

C IT

ITI

A

Service Catalogue

IT Service
IT ro ect ortfolio

usiness Architecture

Application Architecture

ICT Infrastructure

Software Architecture

IT Service rocess Architecture

IT Strategy

rganisation

Application

Software
Component

Database
Software

Component
Database

Infrastructure
Component

etwork
Component

acility
Infrastructure
Component

etwork
Component

acility

C IT

ITI

A

Service Catalogue

IT Service

Figure 6: Meta model of the Architectural Extension, Architecture Levels

145



Through integration of the echnical eference Model M  of the FEA, the service 
catalogue serves as a component-driven, technical framework to identify the standards,
specifications, and technologies that support and enable the design, development and
delivery of services. As a consequence, service components build a foundation 
corresponding to the architectural guidelines as the configuration baseline for defining
guideline-compliant services. To integrate the concept of TRM in the service catalogue,
it must be restructured in accordance to the meta model developed above. That way, the
requirement to use a common standardised vocabulary is considered by the continuous
usage of ITIL vocabulary. Figure 7 shows the mapping of the original TRM to the
service catalogue. The steep schema of categorising the components in service areas and 
service categories is removed in favour of a concept of cascading component areas. 
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Figure 7: The Meta model of the TRM mapped to the extended Service Catalogue

Table 5 gives an overview of the restructured service component areas of the TRM. For
each of the bottom areas concrete components are available in the TRM. The listing in 
the following table can be expanded through integration of further enterprise architecture
standards. In the same way as FEA, TOGAF [To05], a further prominent enterprise
architecture standard, delivers TRM. 

Application
Components 
(Application 
Architecture)

Applications
Business Applications implement
business processes (e.g. 
information consumer, brokering,
information provider applications)

Infrastructure Applications provide
general purpose business
functionality (e.g. development 
tools and management utilities)

Software
Components and
Databases (Software
Architecture)

Access Channels

Web Browser 
Wireless / PDA
Collaboration/ Communication 
Other Electronic Channels

Database / Storage
Database
Storage

Delivery Servers
Web Servers 
Media Servers 
Application Servers 
Portal Servers 

Support Platforms
Platform Independent
(e.g. J2EE)
Platform Dependent 
Wireless / Mobile

Infrastructure
Components (ICT
Infrastructure)

Hardware Elements
Servers / Computers
Embedded Technology Devices
Peripherals 
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Network Components
(ICT Infrastructure)

Network Elements
Wide Area Network (WAN) 
Local Area Network (LAN)
Network Devices …

Transport
Supporting Network Services
Service Transport

Delivery Channels
Internet
Intranet
Extranet
Peer to Peer …

Service Processes (IT
Service Process 
Architecture)

Service Desk
Business Continuity Management
Training and further disciplines
e.g. out of ITIL

Table 5: Structuring Service Components using the TRM as a Basis

Figure 8 depicts an example realisation of the “Order Management Service” discussed
above to visualise the concept.
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Figure 8: The technical architecture of an “Order Management Service” 

The fictive Order Management Service comprises application, software, hardware and 
network components. On a high level view the service consists of two applications: an
order management web application realised using Java technology (as Support
Platform), and a standard web browser (like Mozilla as access channel). The software
architecture of the order management application consists of three components – two
further web applications (which realise the subservices “Tracking and Workflow” and
“Supply Chain Management”) and a web application server. Tomcat, a widely used
public domain, web application server from the Apache Group is chosen as the web
application server. Several further service components (database, security gateway,
firewall etc.) must be added to describe the configuration baseline of the service in
accordance to the architecture guidelines. 
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4 Integration of Architecture Management on the Process Level

4.1 Implementing the Service Catalogue 

It is recommended to restructure the service catalogue on the business architecture level 
according to the business processes. For this purpose the FEA framework includes the

usiness eference Model M which structures the business processes hierarchically.
Since the FEA is developed for the public sector only, this reference model can not be 
used in general. This disadvantage is to be overcome through the integration of further
sector specific reference process frameworks. As a high level process map Porter’s

alue hain can be used. Furthermore publicly available, sector specific reference 
models like eTOM for the telecommunications sector, SCOR for supply chain 
management or proprietary reference models like BOC’s reference processes for the
insurance sector can be integrated. Besides the advantage of enforcing business IT 
alignment through deriving business needs (functions) from business processes, there is
a second even more important advantage by structuring the services this way: Since the
processes of a certain process domain, such as “order management”, have many
interfaces and contact points, their underlying services have to be integrated more 
closely. Through analysing the processes further necessary service domains and services
may be located. 

4.2 Integration within the I IL processes 

For successful integration of the expanded service catalogue concept, architecture
management must be aligned with the ITIL processes. Starting with the domain
application management the application management lifecycle has to be analysed. Table
6 shows the lifecycle phases with their particular integration issues. 

Requirements Application Management states three types of requirements to consider: functional, non-
functional, and usability requirements. The defined requirements have to be cross-
checked with functionality of already available services as well as services which are to
be realised. Besides operative services the service catalogue has to provide planned 
services to identify existing or planned services that probably meet the requirements.

Design &
Build 

Before new technology is considered for implementation, it must be considered against 
the service catalogue. The service catalogue builds the main source of acceptable
components and technologies. Exceptions to this rule are only allowed after consulting
the roles responsible for architecture management (e.g. architecture board).

Deployment The deployment team has to update the service catalogue after service roll-out. 

Optimisation This phase is about improvement of the delivered quality. For example the problem that
an application fails to meet the guaranteed service levels, is met. However, applications
and services also have to be optimised, with regard to their underlying architecture.

Table 6: The Phases of Application Management with regard to Architecture Management 
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ITIL states design and planning, deployment, operations, and technical support as main
 nfrastructure Management M  processes. Design and planning is concerned 

with the creation and/or improvement of ICT solutions, which can be understood to be (a 
set of) services or service components. As described in [OG02b] the process gets input
from the business, for example from business planners, to develop appropriate plans and 
strategies for all areas of ICT. The main focus of ICTIM is the design, planning and 
implementation of new technologies. Thus, processes for consolidating the existing
architectures, to replace non-compliant services or service components are not regarded. 
Therefore additional processes, which oppose the current architecture to ICT strategies,
policies, architectures and especially the service catalogue, must be implemented. 

In nearly thirty objectives ITIL in [OG02a] states the main duties of an ICT
designer/architect. These objectives have to be complemented regarding the required 
tasks of architecture management. For this purpose the Federal Architecture Framework 
(FEAF) [FEA03] for instance, defines “Transitional Processes” that apply the changes
from the current architecture to target architecture, considering architecture standards. 
Besides the processes the responsible roles and committees, such as architecture
manager and architecture boards, also described in the FEAF, must be implemented. 

Regarding ITIL’s main guidelines Service eliver  and Service Support, there are two 
connecting points towards architecture management. Service evel Management (S M),
as one of them, provides the major interface to the business. Architecture management
meets service level management as part of the business architecture. On this level 
existing services have to be assessed regarding their business contribution, their possible 
multiple/overlapping functionality, as well as further qualities that give advice for 
consolidation potential. Another important process, which has to be taken into account, 
is the configuration management. onfiguration Management is the process that tracks
all of the individual configuration items and provides information about configuration 
items within the CMDB. Regarding the service catalogue, as part of the CMDB,
configuration management can easily be extended to meet the needs of valid information
concerning services, service components and approved technology.  

Most of the further processes of these domains will use the service catalogue to gain 
information. Examples are inancial Management, to assemble new services for a first
estimation of service costs, or ontinuit  Management to integrate services and their 
components in the recovery processes.

5 Reference Implementation within the Meta modelling ool ADOit 

The meta model, as well as the reference service catalogue, is realised within the meta
modelling tool ADOit. For visualising services, service components, qualities and their
relations the meta model of the service catalogue (derived in section 3) is mapped to a 
modelling method. For each architecture level special model types (diagram types)
according to the meta model are realised. To ensure architecture compliance mechanisms
to derive services from the reference catalogue and quality checks to compare the 
defined IT services with the architectures of the reference catalogue are implemented. 

149



Figure 9: Service Catalogue and Service Trees 

Figure 9 shows an instance of the model type Service Architecture on the left side. Three
services and their supported business functions are modelled. On the right side a 
graphical output of a usiness mpact Anal sis is shown. The business impact analysis
chart shows all discussed architecture levels of a service as Service ree in a certain 
period of validity. The objects are linked according to the developed meta model.  

6 Summary  Outlook 

Integrating the IT domains “IT Architecture” and “IT Service Management” by means of
introducing an IT service catalogue has shown to be valuable to identify cost saving
potential. The major advantages of using this concept are considerable savings in time,
cost (e.g. licence cost for different database systems, cost of development and operation
of nearly identical services, reducing personnel cost for specialists by consolidating the
used technologies), and personnel when developing new services as well as the operation
of existing ones. The concept supports the consolidation of existing services on all
described architecture levels.

An additional scenario not dealt with in this paper is quantitative architecture 
management. As stated above the service catalogue is used to model as-is and target
architectures of single services, as well as the corresponding IT architecture. 
Mechanisms for scoring and benchmarking these regarding financial aspects are not
mentioned. ITIL recommends designing a framework, the so called “Cost Model”, to
identify and manage costs of IT service provision. However, the concept described
remains superficial. Since the service catalogue includes all relevant cost elements of all 
related components it builds the baseline for implementing financial management
mechanisms. 
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