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Foreword

The objective of WP-IA-3.1 is to define a coherent, holistic framework for service engineering and
adaptation, or the IRF. The framework will integrate principles, techniques and methodologies for the
engineering and adaptation produced by S-Cube workpackages WP-JRA-1.1 (engineering principles,
techniques and methodologies for hybrid, service-based applications), WP-JRA-1.2 (adaptation and
monitoring principles techniques and methodologies for service-based applications) and WP-JRA-1.3
(end-to-end quality provision and SLA conformance), and will encompass the technologies of the hori-
zontal technology layers for service-based applications (i.e., service infrastructures, service composition
and co-ordination and business process management covered in S-Cube’s Joint Research Activities WP-
JRA-2.1, WP-JRA-2.2 and WP-JRA-2.3).

The framework developed as part of this workpackage — the Integrated Research Framework, or
IRF — should cater for various types of service-based application (SBA) stakeholders, or parties with an
interest or concern in the design, development and operation of SBAs. For example, an SBA developer
may act as a service composer, service manager or service consumer, or a combination of all three.
These different stakeholder types will exploit different categories of knowledge of the technical aspects
of service-based applications and will adopt different engineering and adaptation methodologies and
processes.

It is the goal of this interim deliverable to take into account the co-existence of the various types
of stakeholders involved in the engineering, adaptation and consumption of service-based applications
and identify an initial set of stakeholder types which will be refined and expanded later in the project
(specifically as part of Task T-IA-3.1.3 “Analysis of User Patterns & Methodologies” and in CD-IA-
3.1.6 “Final Definition of User Patterns & Methodologies”, due in Month 39 of the project).

The editors of this document would like to take this opportunity thank Dinh Khoa Nguyen (Tilburg)
for his efforts and contributions to the S-Cube project during the preparation of this deliverable.
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Chapter 1

Introduction

The engineering, adaptation and consumption of services involves many different parties, from the de-
signers of the service-based application to the providers of the service components and eventual end-
users of a service-based application. In this document we define the collective terms for these parties to
be stakeholders, as they have an interest or concern in these processes. The term stakeholder is used as it
is a more generic term than user, which has different connotations and may be a type of stakeholder. We
have chosen to focus on stakeholders involved in the design, implementation and ongoing operation of
service-based systems since the Integrated Research Framework (IRF) developed in this work package
should cater for various types of service-based application (SBA) stakeholders, or parties with an interest
or concern in the design, development and operation of SBAs.

Therefore, this deliverable seeks to provide an initial taxonomy of the different roles stakeholders
can take in the design and execution of service-based systems to ensure the research output of S-Cube
meets the needs and requirements of these stakeholders. In the description of work (DoW) [2], this
deliverable is described as also providing a summary of the methodologies tailored for each of the stake-
holders identified. However, in this deliverable we have chosen to concentrate solely on the definition
of stakeholders in this document and the methodologies will be presented in the follow-up deliverable to
this interim deliverable, CD-IA-3.1.6 “Final Definition of Users Patterns & Methodologies”.

1.1 Context

The previous work of this S-Cube activity has, in deliverable CD-IA-3.1.1 [5], provided a baseline ver-
sion of the integrated engineering and adaptation framework (the IRF) from which the interfaces between
the technology layers and principles, techniques and methodologies were derived and documented in [4].
The first version of the IRF, which took the research results from the S-Cube’s JRA-1 and JRA-2 research
activities and mapped them onto those research interfaces, was produced in M21 and is described in [6]].
As described above, this deliverable is an initial definition of service-based application stakeholders and,
as we will describe in the conclusions, will be used to focus further efforts in this area to meet the
gaps found in the analysis of this initial set of definitions and to provide a focal point for the defini-
tion of the methodologies that, as described, are to follow in the final definition of stakeholder patterns
and methodologies provided in S-Cube deliverable CD-IA-3.1.6 “Final Definition of User Patterns &
Methodologies”, due in Month 39 of the project (June 2011).

1.2 Purpose/Objective of the Deliverable

The purpose of the Integrated Research Framework (IRF) developed in WP-IA-3.1 is to cater for the
needs of various types of stakeholders. As we will show in this document, there are different types of
stakeholders involved in different phases of the SBA life-cycle, each of which has different roles, goals,
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and competences when developing or interacting with service-based applications. These different types
of stakeholder will exploit different categories of the knowledge, results and methodologies integrated
and presented within the IRF. In particular, such stakeholder types may include:

o Consumers and users of services-based applications including experienced and inexperienced end-
users and citizens;

e Service composers and users involved in the system design, such as software engineers, system
integrators and architects, business experts.

This document will reflect the initial findings and results of the IA-3.1 workpackage’s task T-IA-3.1.3
“Analysis of the User Patterns and Methodologies”. This task aims to reveal these different stakeholder
types and to associate the appropriate design and management methodologies corresponding to the ac-
tivities and roles those stakeholder types perform. The activity aims also to identify different types of the
human involvement in the SBA life-cycle, ranging from end-users, to responsible of IT infrastructures,
engineers, etc.

The results of this activity, and specifically the results of the presented deliverable, will be obtained
in close collaboration with the other S-Cube work packages and activities. For example:

e Together with the Integrated Knowledge Model (IA-1.1), this task will define the taxonomy of
the different stakeholders involved in the SBA engineering and execution, as well as the corre-
sponding methodologies.

e The identification of the stakeholder types is based on the investigation and research activities
within the research work packages, and in particular WP-JRA-1.1 Service Engineering and De-
sign, where the reference life-cycle of the adaptable SBAs is defined, studied, and refined. Indeed,
the different types of stakeholder will be involved in different phases of the SBA life-cycle, having
different roles and exploiting different methodologies.

o Different stakeholders perform different activities and will be provided with the different method-
ologies and roles that will be identified and studied within the other research WPs, where the
corresponding aspects will be addressed. That is, the Service Monitoring and Adaptation work-
package (WP-JRA-1.2) will contribute to the stakeholder types from the perspective of the moni-
toring and adaptation activities and the involvement of the humans in these activities; End-to-end
Quality Provisioning (WP-JRA-1.3) will concentrate on the activities related to the service qual-
ity modeling and measuring during the SBA life-cycle, etc.

The stakeholder types obtained will also contribute to the Integrated Research Framework as these
roles and patterns can be mapped onto the elements of the IRF, used to define service-based engineering
knowledge and methodologies and contribute to the objectives of the IRF and to the research challenges
of the S-Cube projects. Specifically, the following S-Cube research challenges (see the S-Cube Vision
Document) are relevant for task T-IA-3.1.3 and this deliverable:

e Definition of a coherent life cycle for adaptable and evolvable SBA. As this challenge aims the
definition and refinement of the SBA life-cycle, it will also address the different human activities
in its different phases, as well as the different types of such an involvement and the corresponding
design activities.

o Exploiting stakeholder and task models for automatic quality contract establishment. This chal-
lenge explicitly addresses the ways of involvement of certain types of stakeholder in the process
of SBA provisioning and service integration.

o Context- and HCI-aware SBA monitoring and adaptation / HCI and context aspects in the devel-
opment of service-based applications. The research activities devoted to this challenge will study
the usage of the human-related information and activities in the process of design, monitoring, and
adaptation of SBA, providing novel methodologies related to the end-user management.
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o Mixed initiative SBA adaptation. The challenge aims to focus different forms of the human in-
volvement into the SBA adaptation process, ranging from human-in-the-loop adaptation to com-
pletely autonomous adaptation, and to provide the appropriate adaptation principles and method-
ologies corresponding to these forms.

Finally, the defined methodologies will be also evaluated and validated based on the case studies and
scenarios defined in the IRF Validation work package (IA-3.2).
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1.3 Structure of this deliverable

The remainder of this deliverable is structured as follows: in Chapter 2] we present the service and
service-based application lifecycle model S-Cube has developed to address both the classical software
development process and the new requirements arising from the necessary adaptation of services and
service-based applications. In this deliverable, the S-Cube lifecycle will be used to demonstrate the
co-existence of various types of stakeholder involved in the engineering, operation, adaptation and con-
sumption of service-based applications.

Chapter [3] describes the methodology used to collect this initial set of stakeholder types and the
initial results it produced. A brief analysis of the results is presented in Chapter[d, which concentrates on
demonstrating the coverage of the S-Cube lifecycle by the consolidated stakeholder types in Section 4.1}
Chapter [5| provides a conclusion with Section [5.1] giving suggestions for future work.
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Chapter 2

S-Cube Research Framework &
Service-Based Application Lifecycle

The S-Cube research framework places an emphasis on avoiding the pitfalls of deploying services in
an uncontrolled manner and provides a holistic and solid approach for service development in an or-
derly fashion so that services can be efficiently combined into service-based systems. The S-Cube re-
search framework views service-based systems as an orchestrated set of service interactions and adopts
a broader view of its impact on how the service-based solutions are designed, what it means to assemble
them from disparate services, and how deployed services-oriented systems can evolve and be managed.
This requires addressing common concerns such as the identification, specification and realization of
services, their flows and composition, as well as ensuring the required quality levels.

2.1 Motivation

In their early use of SOA, many enterprises assumed that they could port existing components to act
as Web services by merely creating wrappers and leaving the underlying components untouched. Since
component methodologies focus on the interface, many developers assume that these methodologies ap-
ply equally well to service-oriented environments. As a consequence, implementing a thin SOAP/WS-
DL/UDDI layer on top of existing systems or components that realize the services is by now widely
practiced by the software industry. Yet, this is in no way sufficient to construct commercial strength
service-based systems. Unless the nature of the component makes it suitable for use as a service, and
most components are not suited to this, for instance, because they are tightly coupled to other compo-
nents, it takes serious thought and redesign effort to properly deliver a components functionality through
a service. While relatively simple Web services may be effectively built that way, a service-based devel-
opment methodology is required to specify, construct, refine and customize highly flexible service-based
systems from internally and externally available components and services. More importantly, older soft-
ware development paradigms for object-oriented and component-based development cannot be blindly
applied to SOA and services. This is the motivation for the S-Cube service lifecycle; the lifecycle model
builds on established practices from software engineering to provide a general structure within which
many different service-specific principles and techniques to be positioned in order to facilitate the next
generation of service-engineering methodologies.

2.2 S-Cube Lifecycle View

The service lifecycle model envisioned by the S-Cube framework, shown in Figure captures an iter-
ative and continuous method for developing, implementing, and maintaining services in which feedback
is continuously cycled to and from phases in iterative steps of refinement and adaptations of all three
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Figure 2.1: The S-Cube Lifecycle View

layers of the technology stack. This lifecycle facilitates designing solutions as assemblies of services in
which the assembly description is a managed, first-class aspect of the solution, and hence, amenable to
analysis, change, and evolution. The method accommodates continuous modifications of service-based
systems and its quality (e.g., QoS and KPIs) at all layers. Continuous modifications (evolutions and
adaptations) are based on monitoring and measurement of service execution against SLAs and quality
goals.

As shown in Figure[2.1] the development cycle (the right-hand cycle) addresses the classical develop-
ment and deployment lifecycle phases, including requirements and design, construction and operations
and management. The second cycle (the left-hand cycle) extends the classical lifecycle by explicitly
defining phases for addressing changes and adaptations. As a result, the S-Cube service lifecycle allows
the: continuous detection of new problems, changes and needs for adaptation; identify possible adap-
tation strategies, and; enact adaptation strategies. Once service-based systems (or parts thereof) have
been adapted, they will be re-deployed and re-provisioned and put into operation. More details on the
S-Cube lifecycle can be found in S-Cube deliverable CD-JRA-1.1.2 “Separate design knowledge models
for software engineering and service-based computing” [3]].

External Final Version 1.4, Dated June 15, 2010 8
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Chapter 3

Research Method & Initial Stakeholder
Types

This section provides a characterization of the different types of stakeholders that are involved with the
design and execution of service-based applications that were discovered through a methodology that was
designed to collect, collate and compare roles identified by researchers from the S-Cube network from
their own research and that of the wider community. The methodology is described in Section [3.1] with
the interim results of the process described in Section[3.2]

3.1 Stakeholder Definition Methodology

To find the initial set of stakeholders involved in the design, execution and consumption of service-
based applications and systems we used the methodology described below. This process was designed
to collect, collate and compile a large set of specifications gathered from S-Cube partners and to reduce
the large set of varied responses to a manageable collection.

1. The deliverable leader solicited stakeholder types from workpackage participants using the stake-
holder specification template shown in Table 3.1 (page [LT).

2. The template was completed by each workpackage participant for each stakeholder type they have
identified through their own research or from the relevant literature and returned to the deliverable
editors. The full set of ‘raw’ results are presented in Appendix [Al

3. To create an initial grouping and ordering of the stakeholder types, we used the information in
each specification returned to classify each stakeholder type as belonging to one or more of the
following broad categories, which were taken from [1]:

e The Service Providers category are parties that produce and publish services which are ready
to be executed and who are owners services. They are responsible for implementing services
as well as maintaining services.

e The Service Composers category compose existing services or software applications for
achieving certain business goals and provide the composite services for internal or external
usage.

e The Application Builders category integrates services into an application which eventually
fulfill the requirements of the end users.

e The Application Clients category refer to the end-users who use the application to achieve
certain goals.

e Supporting Roles are stakeholder types that are not directly involved with the service lifecycle
(e.g., Project Managers).

External Final Version 1.4, Dated June 15, 2010 9



S-Cube
Software Services and Systems Network Deliverable # PO-1A-3.1.4

The classified types were sorted alphabetically by stakeholder type within their classifications. The
results can be seen in the first three columns of Table [3.2] (page[12).

4. To reduce the classified types to a more manageable group we gathered together types with a
similar function. lLe.: the stakeholder type Business Process Architect has the context Business
Process and function Architect. In this step we separated the functions from the context of each
stakeholder and grouped similar functions. When we carried out this exercise, we found many
similar functions, therefore the functions of these similar stakeholder types were ‘aligned’ by
replacing similar functions with synonyms, or a word or phrase with a similar meaning to that
given. In the methodology we used the following synonyms to align stakeholder with similar
functions:

Analyst was treated as a synonym for Modeler.
e Designer was considered a synonym for Architect.

e FEnterprise was judged a synonym for Business.

Service-Based Application (SBA) was used as a synonym for System, End-point Service-
Based System and Service Network.

5. Stakeholder types with the same, harmonized function were merged to provide the initial set of
stakeholder types (column four of Table [3.2).

3.2 Results

The results of applying the methodology described in Section [3.1] (above) to the results shown in Ap-
pendix[A]can be seen in Table[3.2] As can be seen, the methodology has reduced the 50 initial stakeholder
types to 19 consolidated types. The next step is to use these consolidated stakeholder types to determine
their relationship to and coverage of the S-Cube lifecycle described in Chapter 2]

External Final Version 1.4, Dated June 15, 2010 10
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Service Engineering Stakeholder Specification

Contributor Who filled in the table
Type of Stakeholder e.g., service developer, business analyst
S-Cube Lifecycle Phases In which phases of the S-Cube lifecycle (see Chapter

is this stakeholder involved?

Activities In which activities (within the phases above) is this
stakeholder involved in?

Description Description about the responsibility of the stakeholder
within the activities above

Peculiarity to Service Engineering What are the characteristics of stakeholder participa-
tion in service engineering, e.g., in comparison with the
participation in conventional software engineering ap-
proaches? In other words, what does this stakeholder
do differently than traditional software engineering?

Interactions with other Stakeholders — Any interactions exist? For what purposes?

References e.g., in any service engineering methodologies, S-Cube
deliverables, case studies, publications. . . (full citation)

Glossary Terms from S-Cube Knowledge Model
Related Research Challenges Any gap between this stakeholder specification and the

support from existing service engineering methodolo-
gies could be identified? How to fill the gap?

Table 3.1: Service Engineering Stakeholder Template Used to Collect Identified Users of Service-Based
Applications
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Stakeholder Type Submitted By Category Consolidated Stakeholder Type
Application Architect City
Application Designer POLIMI
Business Process Engineer City .
SBA Assembler City SBA Architect
SBA Developer Lero
SBA System Builder City
System Analyst City
Service Network Modeler USTUTT SBA Modeler
Business Process Architect Tilburg
Application Builder City . . .
Application Developer POLIMI Application Builders | Application Developer
Business Analyst City .
Business Analyst Lero Business Analyst
Business Process Analyst USTUTT Business Process Analvst
Business Process Modeler Tilburg ) y
Business Process Manager Tilburg . .
Business Process Owner USTUTT Business Process Administrator
Domain Expert City
Domain Experts UniDue Domain Experts
Experts for User Interfaces UniDue
Reql{lremen.ts Engineer City SBA Engincer
Service Engineer Lero
End User FBK
End User City End User
Direct User UniDue Application Clients
Indirect User UniDue Service Consume
Service Consumer POLIMI Vi umer
Service Consumer UoC
Composition Designer UoC Composition Desiener
Service Composition Designer UPM Service Composers P £
Negotiation Agent UoC Negotiation Agent
Enterprise Architect City
Service Architect USTUTT Service Architect
SOA Domain Architect UPM
SOA Platform Architect UPM
Service Deployer USTUTT Service Deployer
Service Designer City
Service Designer POLIMI Service Providers Service Designer
Service Designer UPM
Service Developer (1) City
Service Developer (2) City
Service Developer POLIMI Service Developer
Service Developer USTUTT
Service Developer/Provider Lero
Service Provider POLIMI Service Provider
Service Provider UoC

) g Y Supporting Roles
Technology Consultants & Suppliers  UniDue Supporting Expert
Lawyers & Data Privacy Officers UniDue PP £ BXp

Table 3.2: Results from Research Methodology: Classified, Sorted and Consolidated Stakeholders
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Chapter 4

Analysis

Having found the initial set of consolidated stakeholder types in Chapter 3] this section will analyze the
results by considering their relationship to and coverage of the S-Cube lifecycle shown in Figure

(page[3).

4.1 Lifecycle Coverage

To provide the information of where the initial set of consolidated stakeholder types mapped to the S-
Cube service lifecycle, we inspected the lifecycle phases each of the submitted stakeholder types and,
for each stakeholder type, recorded which lifecycle phases they applied to. Note that where stakeholder
types had been consolidated the lifecycle phases recorded for the consolidated type are the merged set of
lifecycle phases of each of the submitted stakeholder types — i.e., if two S-Cube partners have defined
the same stakeholder type but asserted they belong in different phases of the S-Cube lifecycle, when the
stakeholder was consolidated (Step 5 of the methodology described in Section [3.1)

The results of mapping the consolidated stakeholder types to the phases of the S-Cube lifecycle are
shown in Table As can be seen in the table, each of the phases of the lifecycle is covered,
with some more comprehensively than others. The last row of the table shows the coverage of each
lifecycle phase as a percentage relative to the total number of consolidated stakeholder types; reviewing
the figures we can see the lifecycle phases of ‘early requirements engineering’, ‘requirements engineering
and design’ and ‘identification of adaptation needs’ all have good coverage with respect to stakeholder
types. The engineering lifecycle phase of ‘construction’ and ‘enact adaptation’ have the least amount of
coverage (less than 50%) and it is these stages of the lifecycle we recommend more investigation into
with respect to identifying the stakeholders involved in these phases in Section[5.1}

4.1.0.1 Mapping Stakeholders to the S-Cube Lifecycle

To explore the results further and visually demonstrate the coverage, we can take the results from Ta-
ble {.1.0.2] and map each of the consolidated stakeholder types onto the phase in the S-Cube lifecycle
where they participate. Such a mapping is shown in Figure 4.1

Looking at Figure .1 what is of interest is how certain stakeholder types feature more prominently
than others: for example, the SBA Architect and Manager types are omnipresent throughout both life-
cycles, whilst Supporting Experts are only present in the design and engineering and operations and
management phases. Further, the general Application Builder stakeholder types are involved more in
the engineering and design phases than other phases, whilst the Service Provider stakeholders are more
prominent in the operations and management and deployment and provisioning phases.

These initial results confirm much of what we would expect regarding specific stakeholder types
and their involvement in the service and service-based application lifecycle phases; the requirements
engineering and design phases require the input and experience of many stakeholder types to ensure
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the service or service-based application being developed or built to ensure the service is useful to its
intended end-users. Conversely, operating and managing a service or SBA or enacting a previously
decided adaptation strategy requires relatively fewer roles to complete, which is what we would expect
from intuition.

4.1.0.2 Summary

When considering the differences between the stakeholders involved in left-hand and right-hand side of
Figure (i.e., at the differences between the stakeholder present in adaptation and evolution phases
of the S-Cube lifecycle), we can see that in the adaptation side of the S-Cube lifecycle a much broader
range of roles are involved than in the evolution phases; for example, it appears groups such as applica-
tion clients and service composers are more present in the adaptation phase than in the evolution phase.
Conversely, we find that groups such as application builders are represented to a greater extent in the
evolution phases rather than the adaptation phases. What we think this demonstrates is how the evolution
phase is focussed much more on the engineering and design and implementation processes than the adap-
tation lifecycle which requires the input of the service-based application’s end-users, such as application
clients and service consumers.
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Chapter 5

Conclusions & Future Work

This deliverable has presented an initial set of stakeholder types present in the engineering, operation,
adaptation and consumption of service-based applications. The motivation for performing this work is to
understand which/what stakeholders are involved at each stage of the S-Cube service and service-based
application lifecycle.

5.1 Future Work

Future work in this workpackage will be to continue along two paths: first, the work of Task T-IA-3.1.3
“Analysis of User Patterns and Methodologies” will refine the initial set of stakeholder types found in the
process of completing this deliverable. It is suggested that rather than defining more stakeholders (which
carries the risk of producing an unmanageable and incoherent set of stakeholder types), future work
should concentrate on establishing the relationships between the stakeholder types found and refining
their descriptions to produce focussed, crisp and clear definitions of each type. Secondly, the same task
will define the user methodologies not included in this interim report. As we described at the start of
Chapter (1| in this deliverable we have chosen to concentrate solely on the definition of stakeholders
in this document and the methodologies will be presented in the follow-up deliverable to this interim
deliverable, CD-IA-3.1.6 “Final Definition of Users Patterns & Methodologies”.

As this is an integration activity, we will integrate the results of this deliverable into the S-Cube
Knowledge Model (KM) being developed as part of workpackage WP-IA-1.1 — each of the stakeholder
types will be added as a term within the KM and the descriptions from Appendix |A| will be used to
provide the definitions necessary to complete it. As a KM term allows references and an indication
of which S-Cube scenarios, industrial use-cases and research challenges are relevant to the term, each
stakeholder type will also be integrated with the work of S-Cube’s WP-IA-2.2 (“Alignment of European
Industry Practices”) and WP-IA-3.2 (“Integration Framework™) activities that have defined several pilot
use cases and scenarios respectively.
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Appendix A

Stakeholder Specifications

The following are the stakeholder templates as collected from S-Cube participants in Step 1 of the initial
collection methodology described in Section (page [09). The contributions are listed in the standard
S-Cube participant order.

Please note that some S-Cube participants submitted more than one definition for the same stake-
holder type (e.g., City University have submitted two definitions for service developer). This is because
more than one researcher in the same institution has sent in the same stakeholders with the same type.
Each of the stakeholders is presented for completeness and this is why more than one type may exist
from the same partner.
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UniDUE-Essen

Direct User

Contributor

Andreas Metzger (UniDue)

Type of stakeholder

Direct User

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design, Operation and Management, Identify adaptation need.

Activities

Requirements elicitation, definition, and agreement.

\Description

Direct users have specific requirements for the user interface of the
System.

\Peculiarity in service

engineering

Interactions with other |Interact with all stakeholder roles relevant for service and system

stakeholders . .
development, maintenance and evolution.

References K. Pohl. Requirements Engineering: Principles, Techniques and
Methods. Springer, 2010 (to be published).

Glossary

Related challenges

Indirect User

Contributor

Andreas Metzger (UniDue)

Type of stakeholder

Indirect User.

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design, Operation and Management, Identify adaptation need.

Activities

Requirements elicitation, definition, and agreement.

\Description

Indirect users are, amongst others, persons and systems with the
following characteristics: The person or system does not use the
system himself (itself) but is indirectly involved in the usage; The
person or system influences the usage of the system; The person or
system benefits from the usage indirectly. For example, the head of a
department is an indirect user of an information system if the
employees of the department present cumulative reports generated by
the information system to him.

\Peculiarity in service

engineering
Interactions with other Interact with all stakeholder roles relevant for service and system
istakeholders : .
development, maintenance and evolution.
References K. Pohl. Requirements Engineering: Principles, Techniques and
Methods. Springer, 2010 (to be published)
Glossary

Related challenges




Experts for User Interfaces

Contributor

Andreas Metzger (UniDue)

Type of stakeholder

Experts for User Interfaces.

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design.

Activities

Requirements elicitation, definition, and agreement.

\Description

Experts for the user interface design know existing standards and
laws applicable to the user interface to be designed as well as
common pitfalls and obstacles faced when developing user interfaces
of a certain type, thereby contributing to the system requirements. In
addition, user interface experts can contribute significantly to the
definition of usability tests.

\Peculiarity in service

engineering

Interactions with other Interact with all stakeholder roles relevant for service and system

stakeholders development, maintenance and evolution.

References K. Pohl. Requirements Engineering: Principles, Techniques and
Methods. Springer, 2010 (to be published).

Glossary

Related challenges

Technology Consultants & Suppliers

Contributor Osama Sammodi (UniDue)

Type of stakeholder  [Technology Consultants and Suppliers.

S-Cube Lifecycle Early Requirements Engineering, Requirements Engineering &
hases Design, Operation and Management, Identify adaptation need

Activities Requirements elicitation, definition, and agreement

Description Technology consultants and suppliers are experts with knowledge

about market trends and strategies regarding relevant software and
hardware components, such as technology consultants or suppliers of]
software and hardware components.

Peculiarity in service

engineering

Interactions with other |Interact with all stakeholder roles relevant for service and system
stakeholders development, maintenance and evolution.

References K. Pohl. Requirements Engineering: Principles, Techniques and

Methods. Springer, 2010 (to be published).

Glossary (S-Cube
Knowledge Model)

Related challenges




Lawyers & Data Privacy Officers

Contributor

Osama Sammodi (UniDue)

Type of stakeholder

Lawyers & Data Privacy Officers.

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design.

Activities

Requirements elicitation, definition, and agreement

\Description

Lawyers and data privacy officers have expert knowledge about what
kinds of data can be stored in the system, how the data must be stored
(e.g. with respect to encryption), what kinds of data must be
anonymised, how long specific kinds of data can or must be stored,
and after how long certain types of data can or must be deleted.

\Peculiarity in service

engineering

Interactions with other |Interact with all stakeholder roles relevant for service and system|

stakeholders . .
development, maintenance and evolution.

References K. Pohl. Requirements Engineering: Principles, Techniques and
Methods. Springer, 2010 (to be published).

Glossary

Related challenges

Domain Experts

Contributor

Osama Sammodi (UniDue)

Type of stakeholder

Domain Experts.

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design.

\Activities

Requirements elicitation, definition, and agreement.

\Description

Domain experts are an important type of requirement source in the
subject facet. They provide relevant information for the system to be
developed. They provide information about the subject domain of a
system as well as the context objects (i.e., immaterial or material
objects or persons which exist in the system context and need to be
considered when defining the requirements for the system) about
which the system must represent information.

\Peculiarity in service

engineering
Interactions with other Interact with all stakeholder roles relevant for service and system
istakeholders : .
development, maintenance and evolution.
References K. Pohl. Requirements Engineering: Principles, Techniques and
Methods. Springer, 2010 (to be published).
Glossary

Related challenges




Change Manager

Contributor

Osama Sammodi (UniDue)

Type of stakeholder

Change manager.

S-Cube Lifecycle phases

Early Requirements Engineering, Requirements Engineering &
Design.

Activities

Requirements elicitation, definition, and agreement.

\Description

The change manager is the manager of the change control board. In
case of conflicts, the change manager tries to mediate between the
parties involved. He is responsible for documenting the decisions
made as well as for communicating the decisions and change
integration activities to the corresponding stakeholders. Typically, the
change manager is also responsible for monitoring change integration
and reporting integration progress to the change control board.
However, he may of course delegate parts of his responsibilities to
other members of the change control board or other stakeholders.

\Peculiarity in service

engineering

Interactions with other Interact with all stakeholder roles relevant for service and system
stakeholders development, maintenance and evolution.

References K. Pohl. Requirements Engineering: Principles, Techniques and

Methods. Springer, 2010 (to be published).

Glossary (S-Cube
Knowledge Model)

Related challenges




Tilburg

Business Process Manager

Contributor

Rafiqul Haque (Tilburg)

Type of stakeholder

Business Manager (There are different types of business
managers. Although, Strategic Manager plays the most crucial
role in this regard but other types such as Performance Manager
cannot be ignored. More specifically, defining requirements at this
level is an aggregated effort by different types of managers. Thus,
the role is titled as Business Manager).

S-Cube Lifecycle phases

Early Requirement Engineering, Requirements Engineering &
Design, Operation and Management.

Activities Requirement Definition, control business operations, monitor
operations, optimize business process.
Description * Responsible for defining business (process) requirements

by abstracting processes. The requirements may cover
multiple aspects such as business strategies, governing
factors, and service policies that is composed of business
rules. Notably, service policies are internal to an
organization, which may not be disclosed publicly. These
are required when an end-to-end system starts from the
scratch or a new business relationship needs to be built.
Inevitably, the governing factors of processes are in fact
guarantees contained in a formal agreement between
business participants. The very common guarantee types
could be service quality guarantee that associates with
service performance indicators and action guarantee.
Responsible for controlling business operations
particularly making necessary changes in requirement
specification.

Responsible for monitoring operations throughout the
chain of active processes and identify bottlenecks such as
special condition, erroneous operations, violation of
agreements, and so on.

Responsible for optimization of existing business process
by refining the process based on report generated after
deploying process. The refining may trigger reengineering
the existing requirements.

\Peculiarity in service
engineering

Interact enormously with the stakeholders external to the
organization. The interactions may focus on quality aspects of
services that a stakeholder such as service provider or service
broker provides. The interaction helps to define the governing
factors and all other requirements of services. Note that the
“interaction” in this regard is not similar to the “interaction” in

service composition mechanisms.




Interactions with other
stakeholders

Interact with Service Provider or Service Broker for
defining governing factor of services.

IS-Cube References

S-Cube Authors. State of the art Survey on Business
Process Modeling and Management, S-Cube Deliverable-
CD-JRA 2.1.1, 2008.

Glossary

Business Process , Business Process Management.

Related challenges

Some of the existing engineering methodologies such as SDLC
and SOMA incorporate BPM in their functional domain, hence,
they can be deemed as good candidates but, it is unclear whether
these methodologies are adequately supportive to all the activities
involve in BPM lifecycle especially interactions with external
stakeholder while engineering requirements for BPM applications
(which is service based). The interactions are important in this
regard since BPM applications are fully service centric. The
methodologies require to add a means that underpins a clear
visualization of interactions between the stakeholders.

Business Process Modeler

Contributor

Rafiqul Haque (Tilburg)

Type of stakeholder

Business Process Modeler.

S-Cube Lifecycle phases

Requirement Engineering and Designing, Construction.

Activities

Modeling business (executable) process.

\Description

Responsible for modeling business processes capturing required
services to reach organizational goal. Intrinsically, business
rocess analysts use this process model.

\Peculiarity in service
engineering

Visualizes services as process activities in a business process
model. This visualization facilitates analyzing and refining service
based process model to optimize business process. Inevitably,
business analyst performs the analytical activities.

Interactions with other
stakeholders

Interact with Business Process Analyst to model business
processes and also to refine (suggested by business analyst) the
process models to increase the correctness taking requirements
into account.

IS-Cube References

*  S-Cube Authors. State of the art Survey on Business
Process Modeling and Management, S-Cube Deliverable-
CD-JRA 2.1.1, 2008.

Glossary

Business Process, Business Process Model.

Related challenges

There is no gap found between this stakeholder specification and
engineering methodologies owing to simplicity of this role
concerning its jobtype. Existing methodologies are supportive to
this role.




Business Process Analyst

Contributor Rafiqul Haque

Type of stakeholder Business Process Analyst.

S-Cube Lifecycle phases  Requirements Engineering & Design, Construction.

Activities Investigate requirements through modeling, simulating and
analyzing “As Is” and “To Be” process states.

Description Dealing with the tactical aspects of BPM that is discovering,

validating, documenting business process-related knowledge
entailing business requirements, functional requirements, and non-
functional requirements [S-Cube Authors, 2008] through modeling,
simulating and analyzing current and future business process states.
Business analysts play a vital role (in participation with business
manager) in process optimization in particular, identifying certain
activities in the process that need to be improved.

\Peculiarity in service
engineering

Business analysts interact enormously with stakeholders external to
the organization because, they play a role as mediator between
business and information technology. Analysts design the process
based on requirements and interact with service brokers or service
providers to make sure the stakeholders deliver required services
that realize the business processes.

Interactions with other
stakeholders

* Interact with Service Provider and Service Broker for the
service requirement specifications.

Interact with Business Process Architect for service
composition.

IS-Cube References

S-Cube Authors. State of the art Survey on Business Process
Modeling and Management, S-Cube Deliverable-CD-JRA 2.1.1,
2008.

Glossary Business Process Management, Business Process, Business Process
Design, Service Composition.
Related challenges The gap between this stakeholder specification and methodological

support is similar to the gap described for business manager. Thus,
the suggestion concerning fill the gap is also the same. (See the
stakeholder specification of business manager).




Business Process Architect / Integrator

Contributor

Rafiqul Haque (Tilburg).

Type of stakeholder Business Process Architect and/or Integrator.

S-Cube Lifecycle phases Construction.

Activities Identify dependencies and interrelationship between processes,
and compose services.

Description Building both small scale as well as large scale service based

application by composing services.

\Peculiarity in service
engineering

Compose services considering several factors including
predefined business goal and service behaviors that are governed
by agreement specification entails action guarantees as well as
QoS guarantees. A service can be composed from existing
services, thus, business process architect interacts numerously
with Business Analyst who has clear notion of valid requirements
for services.

Interactions with other
stakeholders

Interact with Business Analyst for service composition.

IS-Cube References

S-Cube Authors. State of the art Survey on Business
Process Modeling and Management, S-Cube Deliverable-
CD-JRA 2.1.1, 2008.

S-Cube Authors. Separate Design Knowledge Model for
Engineering and Service Based Computing, S-Cube
Deliverable-CD-JRA 1.1.2, 2009.

Glossary Business Process, Quality of Service, Service Composition,
Service Based Application.
Related challenges This role is plainly technical. Many of the existing engineering

methodologies are adequately supportive to service composition.
Thus, there is no substantial gap with existing methodologies.




City

Requirements Engineer

Contributor

City

Type of stakeholder

Requirements engineer

IS-Cube Lifecycle phases

Early Requirements Engineering,
Requirements Engineering & Design.

Activities

Requirements elicitation, requirements documentation.

\Description

Responsible for the discovery, negotiation, and documentation of
stakeholders requirements.

\Peculiarity in service

Limited interaction with end user.

engineering

Interactions with other Interaction with end users, service providers and developers for

stakeholders . T .- .
requirements elicitation, negotiation and documentation.

References

Glossary Requirements engineering.

Related challenges Interaction with all involved stakeholders, especially consumers and
end users, is rendered difficult by their lack of integration in service
oriented engineering.

SBA Assembler

Contributor City

Type of stakeholder SBA assembler

S-Cube Lifecycle phases

Design, Construction.

Activities Discovery and assembly/integration of services into SBAs according
to required specifications.
Description Service requestor looking to assemble the services into an SBA.

Responsible for the discovery and integration of services fulfilling
established requirements.

\Peculiarity in service
engineering

The role is peculiar to service engineering. Has to perform service
discovery.

Interactions with other

Possible interactions with developers or providers for discovery/

stakeholders composition-related information if needed.

References Lu, J. and Y. Yu (2007). "Web Service Search: Who, When, What,
and How." Lecture Notes in Computer Science 4832: 284.

Glossary Service composition, service discovery.

Related challenges Manual service discovery is a challenge due to lack of tool support

for such stakeholders’ information discovery behaviour (e.g.
interaction with peers for recommendations), and lack of enough/
appropriate service description/information.




End-user

Contributor

City

Type of stakeholder

IEnd-user

S-Cube Lifecycle phases

Requirement engineering and design, adaptation.

\Activities

Use of the service/SBA to perform tasks.

\Description

End user of the software, who interacts with it directly through a
user interface or is the beneficiary/user of automated outputs.

\Peculiarity in service
engineering

Cannot always be foreseen or characterised.

Interactions with other

Interaction with provider or broker to access to the service and

stakeholders . .
ossibly set service level agreements.
References
Glossary User experience; usability; SLA.
Related challenges Variations in the user experience for the same SBA due to the fact

that for a given SBA, the services used can be changing.
Performing user centred design of SBAs for a better fit and
efficiency of the software to the end user. Encouraging end-user’s
composition of their own SBAs.

Business Process Engineer

Contributor

City

Type of stakeholder

Business process engineer

S-Cube Lifecycle phases

Early Requirements Engineering,
Requirements Engineering & Design.

Activities Elicit business requirements, evaluate existing services’ known
attributes.
Description Evaluate existing services to see if they meet business needs.

\Peculiarity in service

Operate on existing services with known specifications.

engineering

Interactions with other  [Passes data and feedback on to service developer.

stakeholders

References M. Brian Blake, "Decomposing Composition: Service-Oriented
Software Engineers," IEEE Software, vol. 24, no. 6, pp. 68-77, Nov./
Dec. 2007, doi:10.1109/MS.2007.162

Glossary Requirements engineering, business process.

Related challenges Basing the evaluation activities on existing services restricts the

range of requirements and feedback that can be elicited and passed on

to other phases of the development process.




Domain Expert

Contributor

City

Type of stakeholder

Domain expert

S-Cube Lifecycle phases

Early Requ