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Abstract: Whereas network and system components were in the focus of management research in
previous years, nowadays management of services dominates management activities. We
are witnessing a paradigm shift from device-oriented to service-oriented management,
and with this the need to deal with new challenging management issues. The management
of the underlying infrastructure with respect to the delivered services and agreed service
level agreements is certainly the fundamental challenge. It is easy to see that all research
questions center around the new managed object service and its integration with existing
device-oriented managed objects (network devices, end systems, applications). Thus, the
development of a common definition of a service in terms of a common generic service
model is essential.
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1. Introduction
Due to the significant increase in the complexity of enterprise applications and the

need to offer distributed IT services, we are witnessing that the management focus
has turned away from device-oriented to service-oriented management. This does
not mean that device-oriented management is not of importance any more. On the
contrary, an efficient device-oriented management is a precondition for an efficient IT
service management. However, device-oriented management was exclusively in the
domain of the provider and it was driven by the objectives of the provider. Nowadays,
it is necessary to manage the underlying infrastructure with respect to services offered
to customers and agreed service levels agreements. The complexity of IT service
management becomes evident with the necessity to cope with service dependencies
and the distributed provision of a service upon several resources.

The fundamental issue of IT service management is the development of a common
definition of a service in terms of a common service model. Despite of an amount of
existing service definitions (e.g., 9, 3, 5, 13, 6) a common understanding of a service
that provides a unified approach to support the concepts of service management is
lacking. A first step towards a generic service model has been proposed by the Ser-
vice Management Task Force (SMTF), a group of researchers of the Munich Network
Management team, in 4. We take this service model as a basis for the development of
the common generic service model that provides the information basis upon which the
deployment of service management applications can be approached.

The paper proceeds as follows: Section 2 gives an overview of the methodology for
service modeling. The service-centric aspect is addressed with the service template
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model in section 3. Section 4 addresses the provider-centric aspect by introducing the
provider-centric service template model, and section 5 proposes the customer-centric
service template model. An example of the applicability of the proposed models is
given in section 6. Finally, section 7 concludes the paper.

2. Methodology for Service Modeling
The business reference model, which provides the basis of our discussion, is visu-

alized in Fig. 1, and identifies three aspects that need to be addressed: (i) the service-
centric, (ii) provider-centric and (iii) customer-centric aspect of service modeling. The
role of a customer refers hereby to an organization whereas the role of a user refers to
a individual user. The further discussion refers only to the customer role.

«role»

«role»

«role»

customeruser

provider

service

customer−centric

provider−centric

service−centric

Figure 1. Business reference model (UML notation)

In the following, the identified aspects are addressed in more detail:
Service-centric part. This part refers to the elements of a service which are inde-

pendent of any provider- or customer-centric issues. The main elements of the service-
centric part are as follows. Firstly, the specification of the "abstract" service function-
ality needs to be approached. The service functionality with respect to the service
hierarchy consists of two elements: (i) its own functionality and (ii) the functionality
of its sub-services. Secondly, the specification of the "abstract" quality of the provided
service functionality needs to be addressed. Quality of the provided functionality is
measured and expressed with service-centric QoS parameters.

Provider-centric part. This part addresses the point that services, respectively the
service functionality, can be provided in different ways by different providers (e.g.,
specific policies, specific service provisioning). Primarily, this part addresses the as-
pect of service provisioning and service operation. Elements of the provider-centric
part are: (i) steps how to provide, operate, and withdraw services, (ii) the quality of
services as offered by providers and (iii) the policies how to operate services. The
workflow aspect is associated with the steps because several persons need to work to-
gether on service planning, provisioning, operation, change, and withdrawal. Quality
of the provided services is measured with provider-centric QoS parameters. These pa-
rameters refine service-centric QoS parameters with value ranges that are defined by
providers. In general, the specification of values for provider-centric QoS parameters
is a trade-off between quality, cost and market demands.

Customer-centric part. A service as provided by a service provider can be offered
to various customers. One of the most important elements of a customer-centric part
are customer-centric QoS parameters. A customer has the possibility to select spe-
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cific values from the offered provider-centric QoS parameters, respectively the value
ranges.

We will proceed with a detailed specification of the attributes for the three identified
parts of a service. A systematical identification of the attributes and their refinement
requires to follow a methodology for service modeling.

The methodology for service modeling specifies the steps necessary for the devel-
opment of the service model to address the service-, provider- and customer-centric
aspects of a service. As depicted in Fig. 2, these steps are as follows:

1 The specification of the service-centric part of a service which is addressed by
the development of the service template model. Often, the abbreviation STM
(service template model) will be used.

2 The specification of the provider-centric part which is addressed by the devel-
opment of the provider-centric service template model. Often, the abbrevia-
tion provider-centric STM will be used.

3 The specification of the customer-centric part of a service which is addressed
by the development of the customer-centric service template model. Often,
the abbreviation customer-centric STM will be used.

Service Template Model

Provider−centric Service Template Model

Refinement 

Refinement 

Customer−centric Service Template Model

provider−centric part of a service

customer−centric part of a service

service−centric part of a service

Figure 2. Methodology for service modeling

The order of the steps is defined by the fact that a service is an "abstract" function-
ality which needs to be realized (i.e., provided) by a provider. Different providers may
provide the same services differently because of for example environmental specifics,
policies, type of customers. Different customers may subscribe to the offered services.
This is visualized in Fig. 2 with the introduction of the three models. The relation be-
tween the service models is defined such that (i) the service template model is refined
to a provider-centric service template model, and (ii) that the provider-centric service
template model is further refined to a customer-centric service template model.

Covering various aspects of a service (service-, provider- and customer-centric)
with various models gives us flexibility and addresses with this the requirement of
providing the same service by different providers to different customers.

To clarify the meaning of the introduced service models, we extend the model layer
with the instance layer: a service template model is instantiated to a service tem-
plate instance, a provider-centric service template model to a provider-centric service



Gabi Dreo Rodosek

Service Template Model

Provider−centric STM

Refinement 

Refinement 

Service Template Instance

Instantiation

Instantiation

Instantiation

Model layer Instance layer

Customer−centric STM

Provider−centric STI

Web service

Example

Customer−centric STI

Web service as
provided by a 

specific provider

Web service as 

specific provider to a
specific customer

STM ... Service Template Model
STI ... Service Instance Model

provided by a 

Figure 3. Model and instance layer explained on the Web service example

template instance, and the customer-centric service template model to the customer-
centric service template instance. This is visualized in Fig. 3, where horizontally
the instantiation of models to instances is visualized, and vertically the refinement of
models. Let us explain the meaning of the model and instance layer on an example.
An example of the service template instance is the Web service. An example of a
provider-centric service template instance is if the "Web service is provided by a spe-
cific provider (e.g., Leibniz Supercomputing Center)". Furthermore, the "Web service
customer-centric STI" layer represents in such a case a Web service as provided by a
specific provider (e.g., Leibniz Supercomputing Center) to a specific customer (e.g.,
University of Munich).

As identified by the methodology, the first model to deploy is the service template
model.

3. Service Template Model
The service template model addresses the elements of the service-centric part of a

service (i.e., the service part which is independent of any customer- or provider-centric
issues). To identify this service-centric part, the starting point of our discussion is the
definition of a service.

We define a service as a functionality that is provided with a certain quality and
cost at a Service Access Point (SAP). Elements of the service-centric part are discussed
in the following.

Functionality of a Service. The functionality of a service consists of two parts:
(i) the functionality of the service itself, and (ii) the functionality of sub-services that
are involved in the service provisioning with respect to the service hierarchy. As a
consequence, service dependencies are another element of the service-centric part of a
service which are addressed later on. A quite common approach to describe the service
functionality is with service functional building blocks. A precise specification of the
service functionality, respectively the service functional building blocks, requires to
include functional parameters into the service template model as well. Functional
parameters are associated with service functional building blocks. For example, in
order to send an email, it is necessary at least to specify the email address of the
recipient (i.e., send email(EmailAddress)). Functional parameters can be in general
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of all types as used in programming languages. An example is a character string or a
sequence (e.g., Email address).

Service Access Point. In the customer-provider scenario a SAP is the point at
which service functionality is accessed by a customer and provided by a service pro-
vider. The SAP definition of the OSI reference model cannot be used directly for our
purposes, because such a strict layering of services is not existent in a service hierar-
chy. Services on the same layer can use other services on the same layer. Therefore,
we define a SAP as a point, where a service requests the functionality of another
service or vice-versa provides its functionality to another service (regardless of any
layering of services). From the implementational point of view, a SAP can vary from
a simple router interface to a complex application call. A router interface is an exam-
ple of a SAP that is used by an ISP (Internet Service Provider) whereas an application
call is an example for a SAP that is used typically by an ASP (Application Service
Provider). To distinguish between these kinds of SAPs, we introduce the term type
of a SAP. Another issue is also the necessity to identify the location, respectively the
resource that realize the SAP.

Quality of Service (QoS) Parameters. These parameters are used to measure the
quality of the provided service functionality at the SAP. Service functionality can be
measured with one or more QoS parameters, and vice-versa a QoS parameter may
measure the quality of various services (e.g., availability). There exists a many-to-
many relationship between a QoS parameter and a service.

QoS parameters can be classified in general into (i) qualitative and (ii) quantitative
parameters. Qualitative parameters express the quality in ranges such as gold, silver
and bronze or yes and no, aggregating several quantitative or qualitative parameters
under each term. Quantitative parameters measure the quality of parameters in con-
crete quantities and values (e.g., availability of 99,98%). A precise specification of
QoS parameters is one of the most important issues of quality management and in-
cludes several elements, as depicted in Fig. 4. First, it is necessary to identify relevant
QoS parameters for a service and specify the semantics of these parameters. Addi-
tionally, it is necessary to specify also the value type and the possible value ranges of
the parameters. The value type specifies that a parameter is measured for example in
percentage and that the value range may be from 0% till 100%. In the case a service
depends on other sub-services, a QoS parameter (e.g., QoS3 in Fig. 4) is an aggre-
gated parameter of the basic parameters QoS1 (i.e., a QoS parameter of sub-service�
) and QoS2 (i.e., a QoS parameter of sub-service � ). To distinguish between basic

and aggregated QoS parameters, we introduce the term parameter type. Basic QoS
parameters are aggregations of QoD parameters (i.e., MIB variables).

The description of QoS parameters includes the following elements (as visualized
in Fig. 4): (i) specification of the semantics of a QoS parameter, (ii) specification
of the value type and value range, (iii) specification of the parameter type (basic or
aggregated), (iv) definition of the calculation metrics (i.e., how QoS parameters are
aggregated or deduced from other QoS parameters or from QoD parameters), and
(v) identification of Quality of Device parameters (QoD). The identified elements are
analyzed in the following in more details:

Semantics of QoS parameters. An explicit and precise description of the semantics
of QoS parameters from the customer’s and provider’s perspective is essential
to omit possible misunderstandings. In most cases, such a description is per-
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Figure 4. Description elements of QoS parameters

formed in a free-form text although a more formal description would be more
appropriate.

An alternative approach to describe the semantics in more details is to express
the service quality with several QoS parameters. An example should clarify this
statement. Assume that a customer and a provider agree on the QoS parameter
availability with a specific value. This value can be met if a service is unavail-
able once for a long time period or the service is unavailable very often for
short time intervals. In the first case, such a long unavailability of a service may
cause more serious problems than the short outages. Thus, it would be appro-
priate to specify additionally to the availability also that the parameter MTTR
(Mean-Time-To-Repair) should not exceed a certain time interval.

Value type and value range. A further point of discussion is the description of the
value type and with this associated the value range of a QoS parameter. Similar,
as with the definition of the types of functional parameters, types of QoS pa-
rameters can be those used in programming languages. In some cases, the value
range can be derived from the value type. For example, a common value type
for the QoS parameter availability is to express this parameter as a percentage
value. The derived value range is from [0% - 100%]. In some cases, however,
such an automatic derivation is not possible, and therefore it is necessary to sep-
arate between the value type and the value ranges of QoS parameters. For exam-
ple, the value range for the QoS parameter Customer Satisfaction Index (CSI),
measuring the quality of the hotline support from the customer’s perspective,
can be specified in various ranges.

Parameter type. QoS parameters can be of the following types with respect to the
previous discussion: (i) basic or (ii) aggregated. Basic QoS parameters are cal-
culated directly from QoD parameters (i.e., MIB variables), whereas aggregated
QoS parameters are an aggregation of several basic QoS parameters.
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Calculation metric. The calculation metric specifies how QoD parameters are com-
bined, respectively aggregated, together to obtain the requested QoS parame-
ters. Calculation metrics are used to aggregate (i) QoD parameters � basic
QoS parameters and (ii) basic QoS parameters � aggregated QoS parameters.
A necessity hereby is the specification of a calculation language in order to de-
scribe the calculation metrics on the service layer appropriately, as proposed in
2.

Identification of QoD parameters. QoD parameters are relevant MIB variables or
other data (e.g., log files) which can be gathered by device-oriented management
tools. If following a top-down approach, the identification of the relevant QoD
parameters, in case they exist, is certainly a challenging issue and depends on
the application scenario.

Service Dependencies. As known services depend on sub-services in terms of a
service hierarchy. The goal of this discussion is to address the description of the de-
pends on relation between services and sub-services. It should be noted that we refer
to dependencies which are visible from the outside (i.e., so-called inter-dependencies),
and not to intra-dependencies within a service (e.g., dependencies between software
components of a service). Service dependencies can be presented in terms of a di-
rected acyclic layered graph. We refer to this graph as a service dependency graph.
The nodes of the graph represent the services and sub-services whereas the directed
edges represent the depends on relation between services and sub-services. It should
be stressed that the dependency relation does not only exist between services on the
higher layer and sub-services on the lower layer, but also between services on the
same layer. For example, the proxy and the database services depend on the DNS
(name service). Weights or other attributes may be assigned to edges of the service
dependency graph if the graph is used for certain purposes such as root cause analysis,
configuration issues, calculation of QoS parameters or service provisioning. For our
purposes it is enough to model the dependency relation as a directed relation between
a service and its sub-services and having the ability to assign attributes to the edges of
the service dependency graph.

Service Cost. The service template model needs to address, additionally to the
service quality, also the cost of the provided services. The service cost is measured
with cost parameters, and is in relation with the provided service functionality and the
quality. Similarly as with QoS parameters, we distinguish between (i) the cost for a
whole service and (ii) the cost of separate service functional building blocks. Further-
more, it is necessary to distinguish between one-time cost for the service provisioning
and the running costs. In order to measure the running costs, it is necessary to iden-
tify (i) accountable units of a service and the (ii) cost for a unit. The following tasks
need to be performed: (i) the identification of service-related accountable units, (ii)
specification of the measurement methodology and reference point, (iii) specification
of tariff models to determine the service cost. The tariff model is, however, not part of
the service model but part of the SLA.

The summarized view of the service template model is shown in Fig. 5.

4. Provider-Centric Service Template Model
The next step in the methodology of service modeling is the development of the

provider-centric service template model. The provider-centric STM addresses the
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provider-centric issues which refer primarily to service provisioning and operation.
The goal of this discussion is to identify the elements of the provider-centric part of a
service.

Based on the provider’s primarily objectives of service provision and operation,
the following elements need to be addressed additionally in the provider-centric ser-
vice template model: (i) specification of the steps for service provisioning, operation,
change and withdrawal of a service, (ii) specification of the quality of the provided
services, (iii) specification of policies to define the operation of services,(iv) specifica-
tion of a Customer Service Management (CSM) to give customers a transparent view
of the quality of the provided services. These elements are analyzed in more details in
the following discussion.

Steps. Each phase of the service life cycle consists of several steps in order to
realize the goal of the phase. For example, planning steps are necessary to plan the
provision of a service. This includes mainly the identification of the resources to
provide the service and the development of an operational concept for this service.
However, planning steps are not part of the provider-centric service template model.

Provisioning steps are necessary for the configuration of resources involved in the
service provision. A step or an action is thus associated with a resource, and it can be
a simple execution of a script (e.g., ���������	��
���������������������� ) or a complex process
(e.g., configure database(database server)). Operational steps refer to steps neces-
sary for the configuration of device-oriented management tools to monitor and control
resources which are involved in the service provision. The goal is to gain a service
view based on the device-oriented information as provided by management tools. One
of the challenges hereby is the identification of the involved resources and the appro-
priate configuration of the device-oriented management tools. Another issue is the
dynamic changing environment. For example, it is necessary to cope with services
that are "moved" around the infrastructure, with changes in the functionality of man-
agement tools or new services that are introduced. Current management tools almost
give no support to cope with the mentioned change dynamics. There is a lot of manual
work associated with the tracking of changes. Withdrawal steps refer to the reconfig-
uration of resources involved in service provisioning as well as the reconfiguration of
management tools involved in service monitoring and control.

Problems associated with the specification of steps are as follows: (i) it is necessary
to specify the steps with an adequate granularity, and (ii) to assure the up-to-dateness
of the steps. To cope with the high change dynamics, an alternative approach to main-
tain the steps is as follows: firstly, to specify the steps in a generic, parameterized
way, and secondly, to improve the granularity and up-to-dateness of the steps with real
experience during the application of the steps. Obviously, an ideal solution would be
to have steps defined as executable scripts which could be executed automatically by
existing tools. Unfortunately, such granularity is difficult to achieve and also to main-
tain due to the enormous effort. Such a detailed specification has already proved their
weakness in the fault management area.

Provider-centric QoS parameters. The value range of service-centric QoS pa-
rameters is changed in the provider-centric service template model with respect to
provider specifics.

SLAs. Another element of the provider-centric service template model which needs
to be addressed are Service Level Agreements (SLAs), respectively the technical part
of an SLA. A provider needs to think of SLAs that he can offer to customers.
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Policies. A provider has certain provider-centric constraints that have an influence
on the operation of services. Operational rules of service operation are specified as
policies. Examples of policies are to make a service available 24 hours a day, 7 days
a week or to deny everything what is not explicitely allowed. An adequate descrip-
tion of policies requires the development of an appropriate specification language, as
proposed for example by Sloman et al. in 1. Besides, topics such as policy conflict
resolution (10) need to be addressed as well. Our focus lies solely on the application
of existing work done in policies to our problem area.

Customer Service Management (CSM). A requirement from the customer’s side
is to have a customer-centric and transparent view on the provided quality of the sub-
scribed services. A provider needs to offer a set of reports about service quality that a
customer can configure. Beside accessing reports about the provided service quality,
customers want to interact with the provider for example to report problems, order
new services, select new service qualities and service costs, track the resolution of
problems. In other words, customers want to have access to a CSM. The objective of
a provider is to develop a CSM application with the functionality to cover all phases
of a service life cycle where a customer is involved in.

Customer Service Management Access Point (CSMAP). A CSMAP is the inter-
face between a customer and a provider over which a customer can access the CSM
application and the requested information. From the conceptual point of view, the
meaning of a CSMAP is similar to a SAP.

Beside the description of the provider-centric service template, another important
provider issue needs to be mentioned as well. A provider needs in some cases a more
"global" view of the provided services to customers due to operational issues (e.g.,
availability of the whole IP backbone versus the availability of the individual router
interfaces). We have referred to this view as the "all customers" view, and to the ser-
vices as management services. Such a global view is important to monitor or achieve
a good utilization of resources or to act appropriately in case of failures. Again, as-
sume that a provider offers connectivity services to his customers, and that a SAP to a
customer is a router interface. From the customer’s perspective, only the availability
of his SAP (e.g., the router interface) as well as the provided quality of service at the
SAP is of importance. It is irrelevant for him whether other router interfaces or even
routers are unavailable so far his quality of service is not affected. However, from the
provider’s perspective, the availability of the whole IP backbone is of relevance as well
to act appropriately in the case of performance degradations or failures. Therefore, an
example of such a management service is IP backbone and its availability.

As already emphasized, management services are treated in the same way as appli-
cation-oriented services with respect to monitoring QoS parameters and costs. The
only difference is that internal services have, in general, no penalties, in the case of
violating the thresholds, associated with them (in most cases), and that in general the
reporting and escalation mechanisms may be different.

A service provider uses the provider-centric service template model, or precisely
the provider-centric service template instances, to build a library of services (e.g.,
Web, Mail, UHD, backup, remote printing) that he provides to his customers with
the specified provisioning and operational steps. Several services can be combined
together to service packages (e.g., Internet access including name service, access ser-
vice, connectivity service etc.). A customer may now select between these packages
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or customize certain quality parameters (e.g., select the availability of a service greater
than 99,98%).

The summarized view of the provider-centric service template model is shown in
Fig. 6.

5. Customer-Centric Service Template Model
The last step of the methodology is the development of the customer-centric ser-

vice template model to address the customer-centric issues. The customer-centric
service template model is obtained by refining the provider-centric service template
model and by adding attributes that represent customer-centric characteristics. This
means that we add a class �	��� �
�� �	� to the provider-centric service template model as
visualized in Fig. 6.

Customer-centric QoS parameters. They are a refinement of the provider-centric
QoS parameters. A customer can select specific values from value ranges of QoS
parameters which are offered by a provider. He may request also other values. In
such a case, the negotiation about these values is started. The selected value is in
relation with the cost. Another issue is that customer-centric quality parameters should
express the quality of a service in a customer-centric way. Current practice is that QoS
parameters are expressed as provider-centric parameters, such as packet or cell loss,
reachability etc. The reason is obvious. Such QoS parameters are device-oriented and
can be measured with existing device-oriented management tools.

Customer type. The customer type is used to distinguish between an intra- or inter-
organizational provision of a service. This means to distinguish whether a service is
provided to an external or to an internal (within an organization) customer. This is
necessary because different processes (e.g., escalations, billing) may be used for an
internal or external service provision.

Customer-centric CSM. A customer-centric CSM represents those reports about
the provided quality of service that a customer has individually selected or configured
from the available reports of the provider. A customer has the possibility to config-
ure (i) what reports to access (e.g., specific QoS parameters, service levels), (ii) the
periodicity of generating reports (monthly, daily, weekly etc.), (iii) the way, respec-
tively the form, of providing reports (e.g., via email, Web, fax, paper). Beside the
configuration of such reports, a customer may order new services, report problems
with respect to his SLA, track resolution of problems etc. The customer-centric CSM
can be considered as the customer’s individual management interface to the provider.

6. Example
A simplified example of a problem management service should clarify the appli-

cability of the proposed models. The class diagram in Fig. 6 extended with the class
����� ��
�� �	� should be consulted for that.

Service: Problem Management (PM) service with the functionality to support the
resolution of customer-reported problems.

Dependency: The PM service depends on sub-services such as DNS, IP, database
sub-service, file sub-service;

Service Functional Building Blocks: Examples are (i) documentation of problem
resolution in trouble tickets, and (ii) workflow support. Examples of primitives are
submit(Problem), accessStatusProblem(TT-Number).
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Functional parameters: Examples are ����
�� � ��� which is a description of the re-
ported problems or ������� � �	���	� to identify the trouble ticket which documents the
reported problem.

QoSParameter: Examples are first response time and average resolution time.
Value type for both parameters is real whereas the value range for both parameters is
defined in the SLAs. The first response time is an example of a basic QoS param-
eter and the parameter average resolution time is an example of an aggregated QoS
parameter.

SLA: An SLA consists of various QoS parameters for which thresholds, actions
and reports are defined. An example of a threshold for the QoS parameter first re-
sponse time is less than 4 hours in the case the reported problem is a critical one.

CostParameter: Accountable units for the PM service could be the number of
problems (documented in trouble tickets) that can be reported by a customer in a cer-
tain time period. In addition a ��
 � ��
�
	������ � could be associated to these reported
problems.

Step: An example of a provisioning step is configure database(database server).
configure NetworkMgmtPlatform(database server); is an example of an operational
step. Withdrawal steps are the same steps as in the case of provisioning and operation,
however, to withdraw the PM service.

CSM: CSM and the associated interface CSMAccessPoint define the attributes and
operations that a customer can initiative over the CSM. Examples of operations are:
getProblemStatus(TT-Number);
getServiceQualityReport(average resolution time);
getServiceCostReport(month).

Customer: The type of a customer can be either internal or external.
Resource: Example of a resource is the database server as well as other network

devices, providing IP sub-service, or end systems, providing DNS.

7. Assessment and Conclusions
The relevance of the developed service models can be summarized as follows: (i)

definition of a modeling approach � object-oriented approach; (ii) definition of a
syntax for the description of service-related management information � UML; (iii)
specification of service-related management information and service information
(e.g., what is a service, what is a SAP) in a customer-provider environment; (iv) speci-
fication of relations between the identified managed objects of IT service management
(e.g., service and resource dependencies, cost and quality associations). An important
contribution of the service models in addition is that they define elements which should
be included in an SLA.

The proposed service model for IT service management represents the first attempt
to provide a generic customer- and quality-oriented model for services which can be
used as a common information basis for various applications. The proposed model
defines commonly needed service-related terms, concepts and structuring rules in a
general and unambiguous way. According to the methodology, a service template
model is proposed to model service-centric issues of a service. A provider-centric
service template model is further introduced to address provider-centric requirements
mainly with respect to service provisioning and management. Lastly, a customer-
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centric service template model is proposed to cover customer-centric aspects of service
usage.

Areas for future work include: (i) further refinement of the specifications of ser-
vice models (e.g., adding arguments to operations, specifying diagrams on the imple-
mentation level); (ii) using the proposed approach to specify a library of services.
Such a library would include a set of service templates describing various services.
Providers could access such library, select service templates and customize them into
provider-centric service templates, and into customer-centric service templates respec-
tively; (iii) building appropriate service management development tools (e.g., editors,
consistency checkers) for the description of service templates, provider-centric and
customer-centric service templates. Providers could use these tools to describe their
specific services.
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