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Abstract. The increasing importance of IT infrastructures and the com-
plexity of IT services in each company often results in endeavors to out-
source IT services. This implies meeting the challenge of service quality.
Therefore, it is important to sign a service contract for the outsourcing
partnership supporting effective usage and management of the service.
It must be possible to monitor and manage the service in a constructive
and fast manner.
This paper presents a customer-oriented approach for specifying service
contracts. The idea is to combine service contracts with workflow con-
cepts. The knowledge about design and management of workflows can
be used to specify a service contract constructively supporting opera-
tion and usage of complex services. The use of the customer’s business
processes as a basis for the contract ensures a customer-oriented service
view. Workflow concepts allow both, specifying non-ambiguous contracts
and constructive instructions for usage and management of services by
the customer. Combined with a suitable contract structure a controlled
dynamics for the service contract is possible.
Keywords: Service Contract, Service Level Agreements, Workflow, Busi-
ness Process, Outsourcing.

1 Introduction

The increasing dependence of a companies success on IT infrastructures requires
to face the challenges of service quality. The complexity of the needed IT services
is growing. Therefore, the design and operation of services is often outsourced
to independent internal departments or to external partners.

To specify the requested service customer and provider sign a service con-
tract. Such contracts define the functionality of the service and the required ser-
vice level. The contract is an important source of information for the provider’s
service management because the service provider usually does not know much
about the scenario the service is used in. Thus, the quality of the contract is one
important parameter for the success of outsourcing relationships.

Keeping the service quality on a reasonable level is the challenge of modern
services. It is also a task of service contracts to ensure that the customer has
sufficient management facilities to fulfill the customer’s duties, to customize the
service according to the users’ needs and to control the provider’s service provi-
sioning. Therefore, management interactions need to be specified in addition to
service level and functionality.
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In this paper the term management means the service management crossing
the domain boundary from the customer domain to the provider domain. Ma-
nagement of the service implementation done by the provider is considered as
operation.

The specification of interactions is difficult if it is based on a relatively in-
formal collection of rules and statements. The temporal aspect of interactions
cannot be represented adequately and it is hard to master the complexity with
unstructured methods. From such methods many contracts for today’s IT ser-
vices result. Interactions can be modeled as a process. Production processes or
business processes are described by workflow concepts. Therefore, this paper pro-
poses the usage of workflow concepts for designing and writing of high quality
service contracts for IT services.

For demonstration purposes a scenario is presented in section 2. Sections 3
defines the term service contract, derives requirements and identifies the contract
elements. A graphical representation of workflows is introduced in section 4.
Section 5 presents our approach starting with the contract structure followed
by the process model and a classification of processes. Section 6 shows a simple
process for contract design and its application. Finally, our approach is discussed
in section 7. The last section draws a conclusion and introduces future work.

2 Scenario

To clarify the presentation of our approach and for demonstrating the potential
complexity and investments of today’s services a scenario is developed. (see figure
1). The scenario originates from experiences in several projects with industrial
partners. It shows the complexity and high investments a custom–designed IT
service can require today.

Fig. 1. Scenario

A company selling its
high priced customizable
products over an interna-
tional network of dealers
wants to connect those
with its own central IT
infrastructure. This per-
mits the dealers to cus-
tomize and order products
online. Additionally, mul-
timedia information ma-
terial is available online
for product presentations.
Furthermore, up to date
information on the stock-
ing, production date, date
of delivery, etc., is available for sales conversation of the dealers with their
customers. Each product is individually traceable during the production and
delivery processes. Similar facilities are available for after–sales contacts. The
applications supporting this functionality are hosted by the company itself.
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The company has a contract with a service provider for the functionality
and necessary management facilities described next. The dealers can use Inter-
net connectivity as additional features with special support for email, WWW
and FTP. All communication between dealers and the company is encrypted for
security reasons. A firewall secures the Internet gateway. The infrastructure is
IP based which requires the operation of all supporting services like manage-
ment of domain names and IP addresses including the necessary infrastructure.
The dealer’s connectivity to the provider’s backbone is realized by leased lines
or ISDN using components at dealers locations owned by the service provider.
Finally, the usually quite unexperienced IT users at the dealer locations need
a help desk supporting them in day to day connectivity problems. The service
provider insists on a long–term contract of several years because the provider
wants to amortize the investments in design, hardware, software and staff.

3 Service Contract

This section defines service contract and identifies requirements as well as its ele-
ments. A service contract is an agreement between customer and provider speci-
fying the service functionality and all management interactions of the customer–
provider relationship including the required service level for both.

3.1 Requirements

Common requirements like validity, completeness, consistency or unambiguity
must be fulfilled by all types of contracts. But there are additional requirements
for service contracts that specify complex IT services in a long–term customer–
provider relationship. A service contract must be:

Customer–Centric: The contract must be specified in a terminology originat-
ing from the customer’s usage scenario. The service implementation should
be transparent to the customer. The service specification may not include
terms of the service implementation view usually preferred by the provider.
But this must not lead to restricted expressiveness. All necessary details
must be expressible while allowing the abstraction of well known facts.

Dynamic: Flexibility of a contract is an important factor for a successful long–
term relationship because the needs of a customer change relatively fast in
the field of IT and therefore it is often necessary to adjust some parameters.
Especially service levels need an adaption from time to time to fit customer
needs. This must be possible in a controlled way. Not all parameters are
tunable because they could require a different implementation. Therefore,
the dynamic elements in a contract should be selected.

Constructive: Management facilities for the customer are an essential element
in a contract that allows the customer to monitor and influence the provider’s
service operation to a certain degree, e.g., to customize the service to the
users’ needs. The management interactions should be used to actively pre-
vent or at least constructively solve problems in cooperation. Operators as
well as users should be guided to become active by a service contract if
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the situation requires intervention. The contract must be understandable
for both, users and operators. Therefore, a contract requires concrete and
workable instructions which are supportive for usage and management. All
other management interactions like ordering, accounting, maintenance, etc.
need to be explicitly specified, too. This way the service contract is present
during operation and usage not just in a legal proceeding.

Summarizing, to reach these targets a constructive contract is needed which
is customer–centric, service–oriented and controlled adaptable. Furthermore, it
must be concrete, measurable, realistic, understandable and workable, but with-
out loosing expressiveness. That means all contracting partners know their rights
and their duties.

3.2 Elements

The rights and duties are specified by three groups of information: legal, or-
ganizational and technical information. To be considered valid a contract must
comply with all formalities, e.g., names, addresses and signatures of the con-
tracting parties are needed. This legal information is important for a contract,
but it is regulated by law. Therefore, this paper focuses on organizational and
technical aspects of the customer–provider relationship.

The service is described by technical information on functionality, capacity,
quality and the interfaces for usage and management. Functionality describes
what the service supports to do, not how it is done. Capacity and quality criteria
specify the service level that must be fulfilled. The usage interface is the service
access point. A management interface is needed for monitoring and influencing
the service from the customer’s domain.

The organizational information includes all interactions between customer
domain and provider domain for the usage and management of the service. A
usage interaction is for example ordering a product. Interactions like adding a
new dealer or problem handling are management interactions.

3.3 Related Work

Most service contracts for complex services specify a set of rules and statements
which are based particularly on experiences of provider and customer. This very
informal procedure does not help in fulfilling the raised requirements. It is very
difficult to write high quality contracts, if there is no structure or methodology
guiding the design process which also allows to involve the service users.

An approach for specifying contracts in federated environments is presented
in [1]. A service consists of several components. For each component quality met-
rics and interdependencies to other components can be specified. This straight-
forward approach allows to verify the service quality by evaluating relations of
measured values provided by each component. The focus lies on the service im-
plementation. This complicates the use for complex services because customers
are not interested in the numerous measured values of components implementing
the service. The implementation view is useful for providers but too difficult to
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understand for customers which are not familiar with the possible service im-
plementations. Furthermore, this approach does not support management from
the customer’s domain.

Another approach defines a model of electronic services for long–term rela-
tionships between customer and provider [7]. Contracts are negotiated between
customer and provider to guarantee the availability of a service for repeated
use in an open service market where one–time service usage dominates. The
approach is based on virtual resources which represent the interface between
customer and provider. They are mapped to physical resources on service usage.
This approach specifies the interface between customer and provider hiding the
service implementation but still focusing solely on the service usage. Interactions
not concerned with usage like problem handling are not considered.

There also exists some work of the TeleManagement Forum on processes
needed to manage telecommunication services [10]. The main focus in not the
creation of contracts but the automation of business processes. After completion
this standardization effort can simplify the specification of contracts.

No work for service contract specification regarding the interactions which
support usage and management of services from the customer’s domain is known.
The approach presented in this paper uses workflow concepts for service contracts
to support usage and management of services from the customer’s domain and
to enable a systematic design of contracts.

4 Workflow Modeling

The most important standard body in the area of workflow technology is the
WorkflowManagement Coalition (WfMC). This organization has defined a refer-
ence model [11] and terminology for workflow modeling [12]. Based on this work
there exists a graphical representation for workflow models [8], [9], [4] which also
allow the syntactical verification of the models. Because UML [6] is commonly
accepted and the Object Management Group also specified the representation of
workflow graphs [5] which is based on the work of the WfMC, UML should be
used in this paper for workflow models. This is no restriction because the graphs
can easily be mapped to the other representations.

For the representation of a workflow we use activity graphs (see figure 2)
suggested in [5] in a simplified version compared to the activity graphs specified
in [6].

Workflow graphs are named at the top left corner of the graph. It is possible
to group several parts of the graph in so called swimlanes which are separated
by thin vertical lines. This can be used for example to group activities to orga-
nizational units or to actors referenced by the name at the top of a swimlane.

Activities are represented by rectangles with rounded corners marked with
the activity name. The model supports recursion by composite activities. Such
activities are marked with a small symbol at the right side of the rectangle. A
composite activity is modeled as a workflow elsewhere which is references by its
name.
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Group 2

[Condition 2]

Activity 6

[Condition 1] [else]

Activity 2

Activity 1

Activity 3

Activity 4 Activity 5

Group 1

Workflow 1

Fig. 2. Activity Diagram for
Workflow Models

A workflow starts at a start symbol, a small
filled circle. It finishes either at an end symbol,
two circles while the inner one is filled, or at a
point where no further action can be executed
because all conditions allowing the execution of
a path evaluate to false.

Conditions appear in the graph in two ways.
They can be explicitly modeled by a condition
symbol drawn as a rhombus with conditions in
square brackets at each leaving transition arrow.
A condition named “[else]” marks the path that
should be used if all other conditions evaluate to
false. Alternatively, conditions can be placed in
square brackets directly at the transition arrow
leaving an activity.

A path is any valid “way” through a workflow
graph along the transition arrows. More than
one path can be active at the same time. Concurrency is modeled by synchro-
nization bars which are drawn as thick lines. Several transition arrows leaving a
synchronization bar model parallel paths which can be executed independent of
each other. If several transition arrows point to one synchronization bar these
paths are synchronized at this point, i.e., the execution of the following activity
is blocked until all paths arrived at the synchronization bar.

The structure of the graph can be mapped to the WfMC control structures
[12] as follows: AND-split as well as AND-join are represented by synchronization
bars, while an OR-split is modeled by a condition symbol and OR-joins are
modeled by several transition arrows pointing to the same activity or condition
symbol.

5 Combination of Workflows and Contracts

A service contract should describe the usage and management interactions be-
tween customer domain and provider domain. These interactions, e.g., problem
management, can be formalized as processes. Processes like production or busi-
ness processes are modeled with workflow concepts. Therefore, it is reasonable
to use these proven concepts to specify service contracts, too. We use workflow
concepts in the design phase as well as for the actual contents of the service
contract.

Modeled business processes must be understood by people not familiar with
workflow concepts. The same is valid for contract design. Users and several
experts of customer and provider domain need to be involved in the specification
of technical and organizational parts of the contract. Workflow models are easy
to understand and therefore a good basis for communication of people with
different knowledge. Furthermore, the resulting workflow graphs are a part of
the actual contents of service contracts to support the constructive cooperation
in the operation phase.

Each process as well as each activity in a process can have quality criteria
which must be guaranteed and therefore defined in the contract. But the qual-
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ity criteria are usually, due to changing needs, much more dynamic than the
processes which do not change for a long time. The contract structure needs
to reflect the different levels of dynamics because changing quality criteria is
common in long–term relationships.

5.1 Contract Structure

This approach divides the contract in three segments which include the elements
of the contract identified in section 3.2: legal information, organizational inter-
actions and technical functionality as well as service levels. The top level of the
contract structure is depicted in figure 3.

Basic agreements represent the legal information in the contract and define
this structure. Therefore, the basic agreement is the basis of the contract.

The service agreement specifies the processes needed to use and manage the
service from the customer’s domain. It defines the observable service function-
ality and the management facilities, but not including the service level. The
processes are service level independent through the use of variable data and vir-
tual resources. The service management of the provider is not specified but it
must support the agreed interactions.

Basic Agreement

Service Agreement

Service Level Agreement
1

1..m

m..n

Service Contract

Fig. 3. Structure of a Service Contract

Service level agreements specify the
service level by agreeing upon service
capacity and quality as well as upon
usage and management interfaces for
the customer’s domain. This is done
by specifying concrete values for the
variable data and interfaces for the re-
sources of a process. The interfaces must
be implemented by the provider, but the way of implementing them is not part
of the contract.

5.2 Process Model

The interactions between customer and provider domain are represented by pro-
cesses which are modeled using workflow concepts. Our process model which is
compatible to WfMC terms is depicted in figure 4 includes all relevant process
elements and shows their relationships.

Processes consist of activities. To enable hierarchical decomposition a process
itself is an activity. An activity needs resources to be executed on and data to
work with.

Resources are abstract representatives of objects and roles. Data are either
attributes or variables depending on the point in time of the value assignment.
Attributes are static data which are defined in the contract. Variables are highly
dynamic values which are exchanged between the domains at run time.

Activities can generate events, e.g., for inter–process communication, syn-
chronization of concurrency or for exception handling. Events are also triggers
for processes.

The process execution is controlled by the process logic. It includes a static
part, the structure, as well as a dynamic part, the conditions. There are three
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classes of conditions. Pre-conditions and post-conditions are used to model con-
straints for the execution of activities. Selections are used by the static structure
to select a path by a dynamic decision. Events and data of the process as well
as system data like current time can be used in all conditions.

triggers

generates

mapped to

mapped to

mapped to

Service Level AgreementService Agreement

controls

uses

uses

Event

Expression

Interface Value

Variable

Condition

Pre-Condition

Post-Condition

Process

Logic

Data

Activity

Structure

Selection

Attribute

uses

Object Role

mapped to

Trigger

Assessment Schema

1 1..n

11

Resource

Classification Number

Fig. 4. Process Model
Service agreements contain all this information to model service functionality

and management facilities but they do not contain any concrete values for ca-
pacity and quality of the service. Service level agreements define this as depicted
on the right hand side of figure 4.

Service level agreements map the data needed by activities. Variables are
mapped to interfaces to be exchanged at run time, while attributes are mapped
to values defined in the service level agreement. The resources used by activities
are also mapped to interfaces. These interfaces hide implementation details. A
resource representing a role can be mapped to a technical interface, e.g., defined
by a telephone number, or to an individual contact person which is usually done
at run time.

An important information in service level agreements are classification num-
bers. In combination with attributes they specify the service level. Classification
numbers consist of expressions and assessment schemas to rate the results. Ex-
pressions can refer to variables, attributes and system data as well as events.

5.3 Process Classification

The processes should be classified functionally to deliver an additional level in
the structure of service agreements and service level agreements as well as to
help identifying all required processes of a service. The process classes shown in
table 1 have been identified by combining the TeleManagement Forum’s Tele-
com Operations Map [10] and OSI’s Systems Management Functional Areas [3].
The grouping to classes follows a process–oriented contract view mapping pro-
cesses participating to similar tasks to one class. The class usage completes the
classification representing the interactions of the actual purpose of the service.

Some of the processes only exist to allow specification of quality criteria for
the service. Classes consisting just of such processes are nevertheless needed in
the service contract. The remainder of this section describes the classes in more
detail by listing the main processes and typical quality criteria.
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Before the service can be used it must be installed. The provisioning class
includes installation, test, acceptance and if necessary migration processes. Time-
liness is an important quality parameter for processes in this class. Usage is the
most common interaction. Service levels define for example the response time of
the service.

Operation processes are invisible to the customer most of the time, but quality
parameters are needed for them anyway, for example, the amount of time to
detect a malfunction of a network connection is a quality criterion of service
operation. As the service quality is usually at least limited during maintenance
activities the customer wants to limit e.g. the time slot for maintenance.

Table 1. Process Classes

Provisioning Installation of the service
Usage Normal usage of the service
Operation Service management of the provider
Maintenance Plannable activities needed for service sustainment
Accounting Collection and processing of accounting data
Security management Management and observation of service security
Change management Extension, cancellation and change of service elements
Problem management Notification, identification and resolution of service malfunction
Contract management Management of contract contents
Customer care Service reviews and user support
Deinstallation Deinstallation of the service

The method used for accounting purposes is an important fact because it
influences the price of the service. The processes of the security management
class include mechanisms to observe the service security and to manage the
means for authentication of service access.

Minor changes of the service are not uncommon in long–term relationships.
This could be the extension of resources or addition of further dealers in the
presented scenario. Thus, a change management is necessary. A well working
problem management is a very important factor in outsourcing. Problems can be
solved faster if both partners are working together smoothly using well defined
processes.

Often, requirements of customers change during contract lifetime. If a change
is predictable but not the point in time it is useful to specify contract manage-
ment processes for announcing the need, negotiating and changing the contract.
Communication on strengths and weaknesses of the service, its quality or future
optimizations should be some of the subjects of regular customer care contacts.
Besides, a help desk or other support offers are usually necessary for complex
services.

Deinstallation processes usually need to be specified if equipment of the
provider is installed at customer locations or if support of the provider is needed
for migration to the following service.
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Additionally, it is useful to define basic processes which are needed in many
classes. Such processes are e.g., documentation, feedback and escalation mecha-
nisms.

6 Contract Design

The basis of service contract design are the processes of the customer domain
which use and manage the service. The operation processes of the provider must
fulfill the contract, but their implementation is not an element of the contract.
If a service was implemented by the customer before the current management
processes focus too much on implementation issues. Therefore, the management
processes of the customer need to be redesigned when outsourcing a service for
the first time.

6.1 Design Process

To explain the application of our approach on contract design a simple design
process is presented. It shows the necessary steps without detailing their exe-
cution. In practice it is an iterative process but the order of the steps in each
iteration is the same. The process model explained in section 4 is the basis of
this process.

First of all, the process classes needed for the specific service must be identi-
fied. Then, the design process depicted in figure 5 is executed for each class. As
long as a new process is found (1) the outer iteration (2) is repeated. Hierarchical
decomposition of processes is possible because each activity can be modeled as
a process.

Process Identification

[found]

Activity Identification

Update Process Logic

Data Definition Resource Definition

[found]

(1)

[else]

(8)

(2)

(5)

Trigger Definition

(4)

Service Agreement Design

(7)

(9)

(6)

(3)

(10)

(11)(12)

Fig. 5. Design of the Service Agreement

The left hand side concurrent
path (3) defines the triggers of the
process (4). The second of the par-
allel paths (5) builds the process
logic with the inner iteration (6).
As long as an activity can be iden-
tified (7) the activity, the necessary
control structures and conditions for
the dynamic aspects are inserted in
the logic (8). Then, the
needed data (9) and resources (10)
are specified. Thereafter, the loop is
repeated (11) to identify the next
activity. When execution of both
paths of the outer concurrency is
finished (12) the iteration is restart-
ed to identify the next process.

For the specification of the service level agreement the abstract resources,
attributes and variables must be mapped. The mapping of resources to specific
interfaces can influence the possible service level and depends on the infras-
tructure of the customer domain. Therefore, the service level is influenced by
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interfaces, values of attributes and for complexer capacity or quality aspects,
which cannot be expressed by a single value, classification numbers must be
specified.

Such classification numbers are also needed for quality criteria covering sev-
eral activities but not the whole process. The expression of the classification
number calculates a value for one aspect of the service level. This value is rated
by the assessment schema. A schema is just required for guaranteed classifica-
tion numbers. Some of the classification numbers can be declared dynamic and
a process for their change can be agreed upon to enable the controlled adaption
of the contract to changing needs or technology during its lifetime.

6.2 Example of a Modeled Process

The design process is demonstrated in a simplified example from the scenario
presented in section 2. The example model is a part of the problem management
class. It defines the process of fault identification, notification and resolution
(see figure 6). The models of the complete process including cooperation during
fault identification, documentation, prioritization, exception handling, escalation
mechanisms, etc. would go beyond the scope of this paper. During identification
of different activities the necessary resources and data must be defined which is
also not detailed in this example.

A fault can be detected by both, customer and provider. Therefore, two start
symbols exist. Depending on the party that detects the fault the process starts
with the fault detection on the customer or the provider side. If the customer
detects a fault, the next activity is the notification of the provider. If the provider
detects it the customer is notified by the customer notification process. The
customer notification is modeled as a composite task because it is a basic process
controlled by dynamic values like the message and the receiving role to adapt it
to the respective situation.

At this point the two paths join. The next activity is trouble ticket creation.
Then, the concurrency construct models the fault resolution with regular feed-
back to the customer on the current state. The feedback path is modeled as a
loop monitoring the trouble ticket state. As long as it is open the customer noti-
fication process is repeated. The feedback interval is realized by a post-condition.

The fault resolution path on the right hand side starts with the fault iden-
tification activity. This activity is separated from the fault resolution because
the customer usually wants feedback on the estimated duration and scope of the
service malfunction as soon as possible which therefore is modeled explicitly by
the customer notification base process.

The identification and resolution activities by itself are of no interest to the
customer, but he wants to define quality criteria on this activities. Therefore,
they must be modeled. After the problem is solved the trouble ticket is closed
which
ends the feedback loop and the customer is notified of the resolution in the
final customer notification process. The resulting process model including the
data and resource definitions is part of the service agreement.



Service Contracts Based on Workflow Modeling 143

Customer Notification

Customer Notification

Customer Notification

Service Agreement Design

Fault Detection

Fault Notification

[TT open]

Fault Detection

Trouble Ticket Creation

Fault Identification

Customer Notification

[else]

Fault Resolution

Trouble Ticket Closing

Customer Provider

Fig. 6. Fault Notification Process

In the next steps the service
level agreements are defined by
mapping data and resources to
values and interfaces. The nec-
essary interfaces are easy to find
because each interaction cross-
ing a domain boundary is visi-
ble in the workflow graph when
the control flow crosses a swim-
lane boundary. The only new in-
terface added by this process is
the fault notification interface
which could be mapped to a tele-
phone interface. The interfaces
of the composite tasks are de-
fined in the respective workflow
model.

All requirements for the ser-
vice level not expressed by now
must be specified as classifica-
tion numbers. In the presented example process a classification number on the
total time from trouble ticket creation to trouble ticket closing should be covered
by a classification number. Additionally, to limit the amount of service failures,
e.g., a classification number for the number of trouble tickets open simultane-
ously and in certain intervals is needed. Several other classification numbers are
thinkable, too.

7 Analyzing the Use of Processes in Contracts

The idea to fulfill the raised requirements is to use concepts of workflow mod-
eling during the design phase and to use the resulting workflow graphs as part
of the actual service contract. This is a promising approach because workflow
modeling is usually done by gathering knowledge of various sources which is
similar to the creation of service contracts. There is not a single expert for all
service details of networks, servers, applications, help desks, logistics, etc. The
concepts of workflows and the resulting models are easy to understand. Thus, it
is possible to model a service contract with workflow concepts while keeping the
understandability for people that can give input or have to work with the re-
sulting service contract. The workflow graphs support the information exchange
and therefore support cooperation in the design of the service.

The resulting models in the service contract serve as a manual for users and
operators. It provides concrete and constructive instructions supporting usage
and operation of the service, which improves the cooperation between outsourc-
ing partners. This optimizes the handling of critical situations as it tells affected
persons how to become active.

Concepts of workflows have been a research subject for many years now and
have already been applied successfully by many enterprises to reengineer and op-
timize their business processes. So workflow modeling is a proven concept which
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we are adapting to contract design and writing. Describing the service contract in
the same way as the processes in service management also simplifies the mapping
of the contract to the provider’s service management significantly. Furthermore,
the explicit statement of resources, interfaces, competence and information flows
supports automation efforts and optimization of resource consumption.

The systematic identification of tasks along the timeline results in more con-
sistent as well as complete and therefore higher quality service contracts. All
technical parameters are easier to identify when analyzing the usage process
along the timeline.

Furthermore, the process models are highly reusable. They can be reused in
higher level processes, further contracts or for other purposes like optimization
efforts. Workflow models are precise enough to specify a contract by arbitrarily
refining the tasks, but it is also easy to abstract from well known facts and
unimportant details. Another feature of workflow models is the possibility to
verify them syntactically [8], [4], i.e., to verify the syntactic consistency of a
contract specified by a workflow model.

The use of the customer view in form of the customer’s business processes re-
sults in a customer–centric contract. Additionally, it is service–oriented because
the customer’s processes focus on usage and not on implementation. The differ-
entiation of the contract in several segments facilitates the controlled dynamic
adaption of the contents during contract lifetime. This enables the revision of
quality aspects independent from functionality allowing to shorten the negotia-
tion process substantially and therefore enhances the flexibility.

The shortcoming of the approach is that the creation of a contract according
to this approach requires lots of effort. But a relevant amount of effort is ac-
ceptable for the difficult task of specifying a good contract for a complex service
with a contract lifetime of several years.

8 Conclusion and Future Work

This paper proposes the application of workflow concepts for the specification
of contracts concerning IT services. The main points of the approach discussed
are that it supports the identified requirements for long–term service contracts
which need to be customer–centric, dynamic and constructive. Supplementary,
this approach generates some additional advantages, like the systematic design
of service contracts. The most attractive benefit of the workflow concepts is
the active support of cooperation for usage and operation resulting from the
instructive nature of workflows. Additional features like controlled adaption are
partly enabled by the presented contract structure.

The approach is currently verified in an industry cooperation with a major
provider of telecommunication services. The necessary effort sets the main focus
especially to extensive, custom–designed services. But we are researching ways
to simplify the reuse of this effort.

Further research is concerned with substantiating the application methodol-
ogy and extraction of characteristic capacity and quality parameters. The target
is to identify a methodology for the systematic derivation of customer–oriented
but measurable quality parameters.
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