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M anagement Summary

In this deliverable we describe the final versidrttee S-Cube Integrated Research Framework
(IRF). More precisely, the research work-packagegbeen asked to report any update to the
research challenges and questions collected dthiagrevious years of the project and reported
in deliverables CD-1A-3.1.3 for year 2 and CD-IAL® for year 3. Furthermore, the research
work-packages have been asked to update the redhtps between the research challenges and
guestions in the IRF and the Future of Interngbmiswhich have been defined in CD-IA-3.1.5.
Only minor updates have been reported with resfgetite challenges, questions, and relations
with the Future of Internet, which confirms the ddevel of consolidation of the IRF already
reached at the end of thé Broject year.
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The S-Cube Deliverable Series

Vision and Objectives of S-Cube

The Software Services and Systems Network (S-Cube) will establish a unified, multidisciplinary,
vibrant research community which will enable Europe to lead the software-services revolution,
helping shape the software-service based Internet which is the backbone of our future interactive
society.

By integrating diverse research communities, S-Cube intends to achieve world-wide scientific
excellence in a field that is critical for European competitiveness. S-Cube will accomplish its aims by
meeting the following objectives:

* Re-aligning, re-shaping and integrating research agendas of key European players from
diverse research areas and by synthesizing and integrating diversified knowledge, thereby
establishing a long-lasting foundation for steering research and for achieving innovation at the
highest level.

* Inaugurating a Europe-wide common program of education and training for researchers and
industry thereby creating a common culture that will have a profound impact on the future of
the field.

« Establishing a pro-active mobility plan to enable cross-fertilisation and thereby fostering the
integration of research communities and the establishment of a common software services
research culture.

« Establishing trust relationships with industry via European Technology Platforms (specifically
NESSI) to achieve a catalytic effect in shaping European research, strengthening industrial
competitiveness and addressing main societal challenges.

« Defining a broader research vision and perspective that will shape the software-service based
Internet of the future and will accelerate economic growth and improve the living conditions
of European citizens.

S-Cube will produce an integrated research community of international reputation and acclaim that
will help define the future shape of the field of software services which is of critical for European
competitiveness. S-Cube will provide service engineering methodologies which facilitate the
development, deployment and adjustment of sophisticated hybrid service-based systems that cannot be
addressed with today’s limited software engineering approaches. S-Cube will further introduce an
advanced training program for researchers and practitioners. Finally, S-Cube intends to bring strategic
added value to European industry by using industry best-practice models and by implementing
research results into pilot business cases and prototype systems.

S-Cube materials are available from URL: http://www.s-cube-network.eu/
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1 Views

1.1. Views

Name Conceptual Research Framew

Synopsis The conceptual research framework provides a -level
conceptual view of the-Cube research activities.

Authors -

Description
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The conceptual research framework is the core element i
definition of the IRF. Its aim is to organise the joint reseg
activities within -Cube by providing a high-level conceptl
architecture for the principles and methods for enginet
service-based applications, as well as for the technologies
mechanisms hich are used to realize those applications.

The framework consists of six components, which are-to-1
relation with the six research we-packages of the networ
Moreover, the framework distinguishes between the horiz
components corresponding the “traditional” domain layers of
SBA, i.e., “Service Infrastructure”, “Service Composition
Coordination”, and “Business Process Management”, anc
vertical components, which correspond to the «-cutting issues
addressed by the project, nan “Engineering and Design’
“Adaptation and Monitoring”, and “Quality Definitiol
Negotiation and Assuranc

We note that the distinction between the two kinds of compo
is one of the core elements of th-Cube approach. Indeed,
element that makesthe S-Cube framework unique wh
compared to the traditional “layered” approach is that
framework systematically addresses c-cutting issues.

The framework sets out to make explicit the knowledge of
horizontal layers that is relevant for theross-cutting issues, ar

8JueInssy pue uoeodap ‘uoniuyagAlend

wrch
lal

and

en

d

that currently is mostly hidden in languages, standi
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mechanisms, and so on that are defined and investigat
isolation at the different layers. More precisely, the appr
underlying the framework is that the domain layoffer (design,
monitoring, adaptation, verification) capabilities that are rele
for the cros-cutting issues. The research efforts in the vert
components are responsible of defining ~arching principles
and methodologies for addressing c-cutting issues by
exploiting in suitable ways the capabilities exposed by
horizontal componen

References

M. Pistore, R. Kazhamiakin, A. Bucchiarone (Ed/ntegration
Framework Baseline, S-Cube Deliverable CD-IA-3.1.1

Glossary

SBA, Service Infrasticture, Service Composition ar
Coordination, Business Process Management, Adapt
Monitoring, Design for Adaptation, Quality Attributes, Quality
Service Negotiation, Quality of Serv-based Adaptation.

Keywords

ical

nd

Name

Reference lif-cycle

Synopsis

The reference lil-cycle shows how the different resear
activities contribute to support a coherent design an-time
life-cycle of an SBA

ch

Authors

Description

Early requirements
engineering
Identify Sy Requirements
adaptation | . engineering
need “'\__. s & design

N

Operatmn & e X

Iddent;f\ff ‘ management \ )
adaptation |
5tra‘[egy COI’ISE_ICﬁDn

S

Eoos i Deplovment& //

adaptation [z provisioning ~
The key purpose of this view is to complement the static
provided by the ccceptual research framework and to relate
research efforts undertaken by the network to the different p
of the life of the SBAs. It is composed of two main cycles: the
on the right hand side corresponds to classical application
design, deployment and provisioning; the one on the left hand
corresponds to thadaptation perspectives. By adopting this two+
cycle approach, not only must applications undergo the tran
between the runtime operation and the analysis and the ¢
phasesin order to be continuously improved and updated
evolution), but they must provide mechanisms that, dt
runtime, continuously and automatically a) detect new probl
changes, and needs for adaptation, b) identify possible aday

iy
!

the

side
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strategie: and c) enact them. These three steps (on the left hand
side) lead to deployment and provisioning of the modi
application. The identification of the changes in the environi
and of the problems in the execution of the SBA (e.qg., failure
obtaine( through monitoring and run-time quality assurance. The
monitoring activity triggers the iteration of the adaptation cy
whose effects is to inject changes directly into the applic
being operated and manac

References M. Pistore, R. Kazhamiak, A. Bucchiarone (Eds.). Integration
Framework Baseline,-Cube Deliverable CD-IA-3.1.1

Glossary Life cycle model, Requirements Engineering, Design Princi
Adaptation, Evolution, Adaptation Strategy, Adaptal
Requirements, Monitoring, Monitoring quirements, Softwarg
Quality Assuranc

Keywords

Name Logical Rur-Time Architecture

Synopsis The logical ru-time architecture, shows how joint research
activities undertaken by-Cube are aligned

Authors -

Description - "

5o ENG EERESgN (15 [ e

’

© @ © © O O l ®—

Communication backbone
3 ® o
Iamtonn g
logic:

Test cases,
run-fme
models,

Nagoiation
lgie

Run-dime GA

Engine
and Registry

Megatiation
Engins
Infrastr.

Menitaring
Engine
Adaptation

Engins
Discovery

Wanitoin g
Ingic

The key purpose of this vieis to guarantee a coherent picture [for
all run-time mechanisms studied by S-Cube, that is, fon all
mechanisms that are adopted in the operation and manac
phases and in all the left hand side of the referenc-cycle. The
proposed ru-time architecture isservice-oriented, that is, it
assumes that all the 1-time mechanisms and components [are
realized as services and are exposed on the communication
backbone. We can have two kinds of services called core
applicatior-specific services. Theore services are middleware
services that the ri-time architecture provides to all SBA in order
to support the different aspects of the SBA execution. Exar
of such core services are a discovery service, an engir
executing service compositioror an engine for monitoring the
behaviour of a SBA or the performance of a business net
These core services may belong to the “Adaptation
Monitoring” and “Quality Definition, Negotiation and Assurant
components. Some of these core services s containers for
application-specific services, i.e., services that are specific of the
SBA in execution, and that encapsulate part of the appli«-
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specific logic. This is the case of the engine for executing se
compositions. Other core servicesntain other parts of th
applicatior-specific logics, which are however not exposed
services. This is the case, for instance, of monitoring en
which will contain the applicati-specific properties to b
monitored

References

M. Pistore, R. Kazhaiakin, A. Bucchiarone (Eds.Yntegration
Framework Baseline, S-Cube Deliverable CD-IA-3.1.1

Glossary

Service Runtime, Service Registry, Service Discovery, Auton
Seli-*, Dynamic Binding, Quality of Service-based Adaptati
Adaptation, Monitoring. Srvice Composition,  Monitoring
Infrastructure

Keywords

Name

Logical Design Environme

Synopsis

The logical design environment aims at providing a log
description of the foreseen design environment for S

Authors

Description

Transformation
and Generation

Meodelling Deployment Verification

BPMModellers
ASN

ASNand
BPMN
Deployment

+ Choreography
{BEPMMN}

Verification

BFM

KP1Modeller BFM

Menitering
Deployment

Management

Business
Process

A&M Modeller

Service
Compesitions
Deploymant

SC&C Modellers
+BPEL

‘SCA&C transformation

PPM Modeller SC&C

Monitoring &
Adaptation
Deployment

Composition &
Coordination
Verification

| SLA Modellers

Service
sC

AEM Modellsr

« Serviee Choreagraphy - - Orehestration (BPEL)

* ASN+BPMN - - Service Choreagraphy

Quality properties trans/formation

+ KPI - PPM

BFM -

Service
Modellers

Service
Deployment

QoS Modeller

Infrastructure

Service

A&M
Cenfiguraters

| Adaptation transformation and code generation
| Monitoring transformations and code generation

Quality properties transiformation

*PPM- - QoS

This view iscomplementary to the run-time architecture and
purpose is to provide a context where to place the envis
techniques and mechanisms that support the analyst and de
in the design of a SBA. The design environment covers pl
corresponding tthe right hand side of the life-cycle view, fro
early requirements engineering to deployment and provisio
By adopting this logical design environment, the eff
undertaken by the different research v-packages define
coherent picture that sports the different aspects of the Sk
design and engineering. The design environment should pr
different functionalities (i.e. Modelling, Transformation e
Generation, Deployment and Verification) at different applice
layers (i.e., Business Piess Management, Service Composit
and Coordination and Service Infrastructure). Moreover
should have also crc-layer techniques that span over m

D

as

its

m

a
BA

ion

Dre

application layer:
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References M. Pistore, R. Kazhamiakin, A. Bucchiarone (Ed/ntegration
Framework Baseline, S-Cube Deliverable CD-1A-3.1.1

Glossary Business Process Modeling, Service Composition, Se
Deployment, Verification, Service Level Agreement, Adaptal
Monitoring, Key Performance Indicat

Keywords -

1.2. Elements

1.2.1 Elements of the Conceptual Research Framework

Name Service Adaptation and Monitori

Synopsis This element comprises research on languages and methc
monitoring and managing the adaptation of a ¢

View Conceptual Research Framew

Authors -

Description This element covers the issues related to the adaptation of a SBA.
Specifically, this comprises languages and methods for del
adaptation goals and different adaptation strategies, whic
triggered by monitoring events. An example for an adapt:
technique that falls into the responsibility of this aspect is
strategy that correlates the monitoring events across the func
layers, thereby avoiding conflicting adaptations, or the one
aims to predict the potential SBA problems and per
adajtation activities pro-actively.

Related elements Element |Integrated A&M capabilitie
Relation |Provide:

Element |A&M capabilities

Relation |Use:

Element |Integrated quality DN&A capabilitie
Relation |Use:

References J. Hielscher, A. Metzger, FKazhamiakin (Eds.)7axonomy of
Adaptation Principles and Mechanisms, S-Cube Deliverable CD-
JRA-1.2.2.

Glossary Service adaptation, service monitol

Keywords Service-based Applications, Adaptation, Monitoring

Name Service Engineering and Des

Synopsis This element comprises research on principles and metho:
engineering and design of a SBA as well as its adaptatiol
monitoring tools

View Conceptual Research Framew

Authors -

Description This element covers the issues related to tle-cycle of services

and SBAs. This includes principles and methods for identif
designing, developing, deploying, finding, applying, provision
evolving, and maintaining services, while exploiting nc
technologies from the functional layers. Inrticular, this aspec
focuses on the quality of the SBA development process, o
roles and placement of the contextual properties of SBAs

—
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human involvement, and on exploiting future service se
engines for botto-up SBA design.

Related elements Element |Design capabilitie
Relation |Use:
Element |Integrated quality DN&A capabilitie
Relation |Use:
Element |Integrated A&M capabilitie
Relation |Use:

References Vasilios Andrikopoulos (Ed.)Separate design knowledge models
for software engineering and service based computing, S-Cube
Deliverable CI-JRA-1.1.2.

Glossary Service Engineering, Service Design, SBA Engineering,
Desigr

Keywords Service Engineering, Desi

Name Service Quality Definition, Negotiation and Assure

Synopsis This element comprises research on principles and methods for
quality attributes and SLAs of SB

View Conceptual Research Framew

Authors -

Description This element involves principles and methods for defir
negotiating and ensuring quality attribt and Service Level
Agreements (SLAs). Negotiating quality attributes reqt
understanding and aggregating quality attributes across
functional layers as well as agreeing on provided levels of gL
To ensure agreed quality attributes, techniquhich are based on
monitoring, testing or static analysis (e.g., model checking
employed and extended by novel techniques exploiting fi
technologies (e.g., Web 2.

Related elements Element |Integrated quality DN&A capabilitie
Relation [Provides
Element |QA capabilitie:
Relation |Use:
Element |Integrated A&M capabilitie
Relation |Use:

References A. Gehlert, A. Metzger (Eds.Quality Reference Model for SBA,
S-Cube Deliverable CD-JRA-1.3.2.

Glossary Quality Attributes, Service Level Agement, Negotiation

Keywords Quality Assurance, SL

Name Business Process Managen

Synopsis This element comprises research on the “Business Pi
Management” functional layer of SE

View Conceptual Research Framew

Authors -

Description This element addresses the aspects related to the modeling,

designing, deploying, monitoring and managing of ser
networks, business processes and Key Performance Indi
(KPIs).
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Related el ements

Element |A&M Capabilities
Relation  [Provide:

Element |Design Capabilities
Relation  |Provide:

Element |QA Capabilitie:
Relation  |Provide:

D

References Branimir Wetzstein (Ed.)/nitial models and mechanisms for
quantitative analysis of correlationsbetween KPIs, SLAs and
underlying business processes, S-Cube Deliverable CD-JRA-2.1|2

Glossary Key Performance Indicator, Agile Service Network, Busit
Activity, Business Proce

Keywords -Business Process Management

Name Service Composition and Coordinat

Synopsis This element comprises research on the ‘ice Composition and
Coordination” functional layer of SB,

View Conceptual Research Framew

Authors -

Description This element focuses on novel service composition language
techniques. In particular, it provides mechanisms to adap
monitor srvice compositions.

Related elements Element |A&M Capabilities
Relation  [Provide:

Element |Design Capabilitie
Relation  [Provide:

Element |QA Capabilitie:
Relation  [Provide:

References Martin Treiber (Ed.),Models and Mechanisms for Coordinated
Service Compositions, S-Cube Deliverable CD-JRA-2.2.2

Glossary Service, Service Composition, Process Performance V

Keywords -Service Composition and Coordination

Name Service Infrastructul

Synopsis This element comprises research on the “Servifrastructure”
functional layer of SB#

View Conceptual Research Framew

Authors -

Description This element studies a hi-performance execution platform
supporting adaptation and monitoring of SBAs (e.g.,-*
mechanisms). The platform provides & of core services, liké
service registries, discovery capabilities, and virtualize
services to the other laye

Related elements Element |A&M Capabilities
Relation  |Provide:

Element |Design Capabilitie
Relation  [Provide:
Element |QA Capabilities
Relation  [Provide:
References Jeal-Louis Pazat (Ed.),Basic Requirements for self-healing
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services and decision support for local adaptation, S-Cube
Deliverable CI-JRA-2.3.2

Glossary Service Realization, Resources, Service Discovery and Sele
Sewice Registry, Service Metrics

Keywords Execution Platforr

Name Integrated A&M capabilitie

Synopsis This element comprises research on defining overall, -layer
monitoring and adaptation strateg

View Conceptual Research Framew

Authors -

Description This element is responsible of defining overall, c-layer
monitoring and adaptation strategies that are then realize
exploiting the capabilities offered by the domain layers. T
overall monitoring and adaptation strategies are in
capabilities that the “Adaptation and Monitoring” compor
offers to the “Engineering and Design” component. Indeed
knowledge of the capabilities and mechanisms for monitoring
adaptation, which will be available at run time, is crucial at d
time in order to design and construct a SBA that is able to e:
those capabilities. Indeed, by “design for monitoring” and “de
for adaptation” we refer to the possibility of designing St
whose behavior relies on a full exploitation of the mcring and
adaptation capabilities offered by the framew

Related elements Element [Service Adaptation and Monitori
Relation |Use:
Element [Service Engineering and Des
Relation  [Provide:

References -

Glossary Cros:-layer Adaptation, Cross-layer Monitoring

Keywords Adaptation, Monitorin

Name A&M capabilities

Synopsis This element comprises research on defining local monitoring
adaptation capabilities of the different lay

View Conceptual Research Framew

Authors -

Description This element is responsible of defining monitoring and adaptation
capabilities offered by the domain laye

Related elements Element |Business Process Managen
Relation |Use:
Element [Service Composition and Coordinat
Relation |Use:
Element [Servce Infrastructure
Relation |Use:
Element [Service Adaptation and Monitori
Relation  [Provide:

References -

Glossary Cros«-layer Adaptation, Cross-layer Monitoring
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Keywords Adaptation, Monitorin |
Name Design Capabilitie
Synopsis This element conrises research on languages and mechanisms

for designing SBA layer

View Conceptual Research Framew
Authors -

Description Each functional layer provides capabilities to the “Enginee

and Design” of SBAs; these capabilities correspond to lang
and mechanisms for modeling and specifying those aspect
SBA that are specific to a domain layer. For example,
‘Business Process Management” layer offers capabilities
modeling business processes (e.g., BPMN, or UML Act
Diagrams), as we as for specifying aspects related to the
integration and execution of these business processes
‘Service Composition and Coordination” layer provi
capabilities for modeling the single services, as well as se
compositions (e.g., WSDL, BPEL). nally, the “Service
Infrastructure” layer provides capabilities for service disco\
for accessing service registries, and for managing Sse

executior
Related elements Element |Business Process Managen
Relation  |Use:
Element [Service Compositn and Coordination
Relation  |Use:
Element [Service Infrastructu
Relation  |Use:
Element [Service Engineering and Des
Relation  [Provide:

References Vasilios Andrikopoulos (Ed.)Separate design knowledge models
for software engineering and service based computing, S-Cube

Deliverable CI-JRA-1.1.2.

Glossary Business Process Design, Service Composition Design, S
Desigr

Keywords -Design

Name QA Capabilitie:

Synopsis This element comprises research on quality assurance capa

View Corceptual Research Framework

Authors -

Description Each domain layer provides capabilities that are exploite

achieve an er-to-end, cross-layer quality definition and
assurance for the SBA. At the “Business Process Manage
layer, these capabiliti correspond to understanding how |to
express the relevant quality at tributes (e.g., KPIs) anc
possibility of doing a static verification of the business pro
models, as well as of running simulations in order to predict
analyze the expected beior of these models. At the “Service
Composition and Coordination” layer, the capabilities c
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understanding the relevant quality attributes and how to do
static verification and simulation of single services and of se
compositions. At this yer, capabilities may also concern the
possibility of testing the service composition. The “Ser
Infrastructure” layer, finally, provides capabilities for expres:
relevant infrastructural quality attributes, and capabilities
exploiting the infratructures for running simulations or to test
cases on SBA

Related elements Element |Business Process Managen
Relation |Use:
Element [Service Composition and Coordinat
Relation |Use:
Element [Service Infrastructu
Relation |Use:
Element [Sewvice Quality Definition, Negotiation and Assurance
Relation  [Provide:

References A. Gehlert, A. Metzger (Eds.Quality Reference Model for SBA,
S-Cube Deliverable CD-JRA-1.3.2.

Glossary Quality Attributes, Testin

Keywords -Quality Analysis

Name Integrated quality DN&A capabilities

Synopsis This element comprises research on integrated quality defir
assurance and negotiation capabili

View Conceptual Research Framew

Authors -

Description These capabilities of the “Quality Definitic Negotiation ang
Assurance” component are offered to the “Engineering
Design” component, so that they can be exploited during
design and construction of a SBA. More precisely, tl
capabilities concern languages that can be exploited for de
the expected quality of a SBA; they concern mechanism
negotiating quality attributes between service consumers
providers; and mechanisms for static analysis, simulation
testing of SBAs
These capabilities are also offered to the “Adaptatiod
Monitoring” component, for the purpose of enabling-active
adaptation on the basis of the analysis of the past, currer
future quality of the SBA. Indeed, f-active adaptation wil
exploit the testing, simulation and quality prediction mechar
studied by the “Quality Definition, Negotiation and Assurar
componen

Related elements Element [Service Quality Definition, Negotiation and Assure
Relation |Use:
Element [Service Engineering and Des
Relation  [Provide:

References -

Glossary Quality Attributes, Negotiation, Quality Assural

Keywords -Quality Assurance, Negotiation
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1.2.2 Elements of the Reference life-cycle

Name

Early Requirements Engineer

Synopsis

This element comprises research on requirements engin
with the obective to analyze and understand the problem
studying existing organizational and business se

View

Reference Lif-cycle

Authors

Description

This element related to the requirements expression in ter
high-level concepts that correspond to the actors that are rel
in the setting, and to their goals, needs, and mutual depends
without any reference to the systto-be. This element studie
requirements that exia priori in the organizational and busine
setting, and that are hee largely independent from the solutig
They are collected from the stakeholders and cover not onl
functional aspects; they should cover also quality expecta
adaptation requirements and expectations of the ¢

Related el ements

Element |Requirements Engineering & Design
Relation |Beforehan

References

Glossary

Requirement, Requirements
Requirements, Monitoring Requireme

Engineering, Adapte

Keywords

Requirement Engineeri

Name

Requirements Engineering and De:

Synopsis

engineering and design taking into account both functional
quality aspect of the SB

View

Reference Lif-cycle

Authors

Description

The main objectives of this element are similar to the oneny
classical software development, there are some peculiaritie
make development of SBAs different from others. The
difference is that the availability of services drives
requirement engineering (RE) as well as the design phase i

difference is that RE and design of a SBA have to be perfo
taking into account the three domain layers that define sut
application. A third difference in that the SBA has to be built t
able to react to new and/or critical conditions by triggering pr
adaptation actions. It means that new classes of requirement
to be elicited and understood. These include adaptatior
monitoring requirements. At the level of design this mehat
proper adaptation strategies have to be designed togethe
monitoring mechanisms that allow the adaptation needs !
identified

Related el ements

Element |Constructiol

Relation |Beforehan

Element |[Early Requirements Engineer
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Relation |Next

References -

Glossary Requirements Engineering, Sen-Oriented Requirements
Engineering, Adaptation Requirement and Objectives, Monitc
Requirements, Business Process Modelling, Se-based
Applications

Keywords -Requirement Engineering, Design

Name Constructiol

Synopsis This element comprises research on the SBA constrL
integrating different service

View Reference Lif-cycle

Authors -

Description This element of the reference -cycle covers the issues related
to the integratin of different services. This means that for that
for establishing the desired eto-end quality of those SBAS,
contracts between the service providers and the se
requestors on quality aspects of services have to be estab
Typically this requies some form of SLA negotiation and
agreement. the service composition construction should
not only the functional requirements, but also the QoS as
and the adaptability requirements for the SBA. In addition tc
service composition, the coruction phase will also realize all
those mechanisms that are necessary for supporting
monitoring, adaptation, and quality assurance of the

Related elements Element |Requirements Engineering and De:

Relation |Beforehan
Element |Deploymeniand Provisioning
Relation |Nexi

References -

Glossary Service  Composition, Service  Coordination, Ser
Orchestration, Service Choreography, Quality of Sel
Negotiation,Service Level Agreement, Quality of Service-based
Application, Adaptation Mehanisms, Monitoring Mechanisms

Keywords -Construction

Name Deployment and Provisionil

Synopsis This element comprises all the activities needed to make the SBA

available to its users.

View Reference Lif-cycle

Authors -

Description This element overs the issues related to the publishing of
SBA. It can be itself a service: in this case, a proper descripti
its interface should be provided and published on some re
Moreover semantic service descriptions of various kind shou
propcsed. These include the description of the QoS character
of a service and enable for the definition of SLAs. In the ca
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adaptable SBAs, we could imagine that QoS and SLA inform
includes data on the adaptation characteristics of the

Related elements Element |Constructiol
Relation |Beforehan
Element |Operation and Managem:

Relation |[Nexi

References -

Glossary Service, Servic-based Application, Automatic Service
Deployment, Semantic Web Services, Service Level Agreel
Quality cf Service-Based Adaptation.

Keywords -Deployment

Name Operation & Manageme

Synopsis This element is used to specify all the activities needec
operating and managing a S

View Reference Lif-cycle

Authors -

Description This element covers the issues related to the activities that govern the
correct execution of SBAs and related services by ensuring that they
respect the expected QoS level during execution. In this context, the
identification of problems in the SBA (e.g., failures)
plays a fundamental role. This identification is obtained by means of
monitoring mechanism and, more in general, of mechanisms for run-
time quality assurance. These mechanisms are able to detect failures,
or critical conditions requiring the triggering of an adaptation
mechanism needed to adapt SBAs.

Related elements Element |Deployment and Provisionii

Relation |Beforehan

Element |Identify Adaptation Nee

Relation  |[Nexi

Element |Requirements Engineering and De:
Relation  |[Nexi

References -

Glossary Service (overnance, Service runtime, Servieased application
Service runtime management process, Service Ana
Monitoring mechanisms, Failure, Erri

Keywords -Management, Failures, Execution, Monitoring

Name Identify Adaptation Nee

Synopsis This element comprises the decision on the needs for the SBA to
adapt

View Reference Lif-cycle

Authors -

Description This element provides way to use information gathered di
execution, the observation of the properties of the applicatior
the contexiof SBA constitute the elements on which the decision
on the need for the SBA to adapt is based. Such decision n
automatically taken on the basis of monitoring requirem
derived from adaptation requirements, or it may require ht
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intervention (en user, system integrator, application manader).
Moreover, such decision may be taken in a reactive way, whe
problem has already occurred, or in a-active way, where the
need is to prevent a potential probl

Related elements Element |Operation ad Management
Relation |Beforehan
Element |ldentify Adaptation Strate
Relation  |[Nexi

References -

Glossary Adaptation, Setadaptation, Human Computer Interaction,
Monitoring Requirements, Adaptation Requirements, Rea
Adaptation, Proactive Aditation.

Keywords -Adaptation

Name Identify Adaptation Strateg

Synopsis This element covers the issues to define a set of po
adaptation strategies and related them with the adaptation

View Reference Lif-cycle

Authors -

Description This element covers the issues related to the identification| and
selection of adaptation strategy and their relation with adaptation

needs. The decision on what strategy use at run-time may be may be
automatic if either the SBA or the execution platform decide the action
to perform, or it can be done by a human user. Among the possible
adaptation strategies we mention service substitution, SLA re-
negotiation, SBA re-configuration or service re-compaosition.

Related elements Element |Ildentify Adaptation Nee

Relation |Beforehan
Element |Enact Adaptatio
Relation |Nexi

References -

Glossary Adaptation Strategy, SeAdaptation, Human Computer
Interactior

Keywords -Adaptation

Name Enact Adaptatio

Synopsis This element covers the issues to define a f adaptation
mechanisms that implement adaptation strategy and i-time
activation

View Reference Lif-cycle

Authors -

Description This element of the reference -cycle covers the issues related
to the implementation of adaptation mechanismst realize
adaptation strategies. For example service substitutio-
configuration, r-composition may be obtained using automated
service discovery and dynamic binding mechanisms, wh-
composition may be achieved using existing automated se¢
comgosition technigues. As these examples show, the enactment
of an adaptation strategy usually requires the exploitatic
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mechanisms provided by different layers, in particular by
“Service Composition and Coordination” and by the “Ser
Infrastructur?” layers.

Related elements Element |Identify Adaptation Strateg
Relation |Beforehan
Element |Operation and Managem:
Relation  |[Nexi

References -

Glossary Adaptation Mechanism, Service DiscoveDynamic Binding,
Service compositio

Keywords Adartation, Run-Time

1.2.3 Elements of the Lo

gical Run-Time Architecture

evaluation and implementation of interactive computing sys
which it aims to make more usable and useful for human
With this element we should be able to provide interfacesng

Name Service Contain

Synopsis In the rur-time architecture of S-Cube services are deployed in
containers called “Service Container

View Logical Rur-Time Architecture

Authors -

Description The rur-time architecture is service-oriented, it means that all the
run-time mechanisms and components are realized as services and
are exposed on the same communication backbone.
distinguish betweelcore and application-specific services. The
core services are middleware that the -time architecture
provides to all SBA in order to support the different aspects c
SBA execution (i.e., discovery service, an engine for monitc
the behaviour of a SBA, etc..). Applicat-specific services arg
specific service of the SBA in execution, and that encapsulat
of the applicatio-specific logic. All these kind of services are
deployed onto a container and the communication back
allows accessing both services deployed within the iners.

Related elements Element |Communication Backboi
Relation |Is exposed 1

References -

Glossary Service

Keywords Service

Name Human Service Interfa

Synopsis This element provides the fact that we can have also t-
services that can be egrated in the SBAs.

View Logical Rur-Time Architecture

Authors -

Description Human Computer Interaction is the study of the interac
between huma and computers (in their broadest sense,
including computerized devices and large scale computeems
as well as star-alone computers). It is concerned with the design,

Humans that provide services and the £

E
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Related elements Element |Communication Backboi
Relation  |Communicates wil

References -

Glossary Human Computer Interacti

Keywords HCI

Name Resource Broki

Synopsis This element provides the way to select resources in automatic
way during the SBA execution.

View Logical Rur-Time Architecture

Authors -

Description Brokering is used to automeresource selection. For example the
role of grid brokers is to provide an interface for the usel
acces grids, accept and understand user jobs, discover resources,
find a suitableresource for a job with scheduling, submit jobs to
resourcs and provide the output of the jobs to the user. The S-
Cube rur-time architecture have to provide

Related elements Element |Communication Backboi
Relation |Communicates wi

References -

Glossary Grid Brokering

Keywords Resource Managemt

Name Monitoring Engint

Synopsis To execute monitoring the r-time architecture must provide|a
monitoring engine

View Logical Run-Time Architecture

Authors -

Description With monitoring we mean a process of collecting and reporting
relevant information about the execution and evolution of SBA. $uch
information, namely monitoring events, represents evolution of SBA
and changes in the environment. Run-time monitoring has tp be
supported by monitoring engines that should be included in the
infrastructure. Moreover a precise monitoring logic have to| be
provided to specify monitoring properties.

Related elements Element |Communication Backboi

Relation  |Communicates wil

References -

Glossary Monitoring

Keywords Monitoring

Name Adaptation Engin

Synopsis This element provides the ay to execute different types pf
adaptation during the SBA execut

View Logical Rur-Time Architecture

Authors -

Description Adaptation is the process of modifying an SBA in order to sg
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new requirements and to fit new situations dictated by

ervironment on the basis of adaptation strategies designed by the
system integrator. The r-time architecture must provide an
adaptation engine that realizes the different adaptation stra

Related elements Element |Communication Backboi
Relation  |Communicates with

References -

Glossary Adaptation, Adaptation Strate

Keywords Adaptatior

Name Negotiation Engin

Synopsis This element provides the way to execute negotiation at
parties that are involved in a SI

View Logical Rur-Time Architecture

Authors -

Description Negotiation is a process carried tbetween Service Providers
and Requesters by formulating, exchanging and evaluati
number of Agreement proposals that may end with the stipul
of a contract in the form of an Servicevel Agreement. The S-
Cube rur-time architecture have to deploy a Negotiation Engine
able to execute this process using a precise Negotiation

Related elements Element |Communication Backboi
Relation |Communicates wi

References -

Glossary Negoiation, Quality of Service Negotiation

Keywords Negotiatior

Name Rur-time QA Engine

Synopsis This element provides the way to execute quality ans
techniques on the SB

View Logical Rur-Time Architecture

Authors -

Description To assure the desired quality of a service-based applicatior], two
complementary strategies can be employconstructive and
analytical quality assuran. Where the goal of constructive
guality assurance is to prevent the introduction of faults| (or
defects) while the artifacts are created (in the sense of ‘corre:
by construction’), the goal canalytical quality assurance is [to
uncover faults in the aracts after they have been created. The
run-time architecture should provide an engine able to verify the
quality of SBAs using different techniques like Testing, Sta
Analysis, Monitoring, etc

Related elements Element |Communication Backboi
Relation |Communicates wit

References -

Glossary Quality of Servic-based Application

Keywords Quality
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Name

Discovery and Registry Infrastructi

Synopsis

This element provides the way to discover and add services
S-Cube platform.

View

Logical Rur-Time Architecture

Authors

Description

A Service Registry is a repository that contains service rels
meta information (e.g. Web service descriptions). T-Cube
run-time architecture has to provide mechanisms to find
services and add them ine deployed registry. The purpose
this element is to capture the basic requirements for de«
support in service execution, deployment and runti
management forservices including core services such
discoven and registries.

hted

new
of

me
as

Related el ements

Element (Communication Backbol

Relation |Communicates wil

References

Jear-Louis Pazat (Ed.),Basic Requirements for self-healing
services and decision support for local adaptation, S-Cube
Deliverable C[-JRA-2.3.2

Glossary

Service Registl

Keywords

Service Discovery, Servie Registry

Name

Communication Backbol

Synopsis

This element has the objective to support the communic
among any kind of service

View

Logical Rur-Time Architecture

Authors

Description

This element supports the communica among any kind o
services, regardless of whether they are core service
applicatior-specific services.

Related el ements

Element [Service Containt

Relation |Communicates wil

Element Human Service Interfa

Relation |Communicates wil

Element |Resource Broki

Relation |Communicates wil

Element |Monitoring Engine

Relation |Communicates wil

Element |Adaptation Engin

Relation |Communicates wil

Element |Rur-time QA Engine

Relation |Communicates wil

Element |Negotiation Engin

Relation (Communicates wil

References

Glossary

Service adaptation, service monitol

Keywords

Communicatio
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1.2.4 Elements of the L ogical Design Environment

Name Modelling Technique

Synopsis The element covers the issues to define a set of po
technques for modelling a SBA.

View Logical Design Environme

Authors -

Description The objective of this element is to provide a set of technique
modelling a SBA at the different domain layers (i.e., Busi
Process Management, Service Compositicd Coordination and
Service Infrastructure), as well as for modelling the «cutting
aspects of a SBA. More precisely, for each layer we must be
to provide techniques for modelling our SBA, for modelling
indicators that are used to evaluatequality of the SBA, and for
modelling the monitoring and adaptation aspects that are u:
control and adapt the application at-time.

Related elements - -

References -

Glossary Business Process Modelling, Service Design, Design
Adaptation, Deign for Monitoring, Design Principles,

Keywords Modelling

Name Transformation and Generation Technic

Synopsis This element has the objective to provide techniques to re
mode-to-model transformations.

View Logical Design Environme

Authors -

Description This element has the objective to provide techniques that
for transforming hig-level models of the behaviour of a SBA into
lowel-level executable models, and vice-versa. They include for
instance transformation techniques that gete BPEL code from
BPMN, or that transform choreographies into orchestrations
vice-versa. Moreover, they contain techniques to transform high-
level specifications of quality properties into lo-level
specifications of the same properties and -versa, e.g. KP
to/from PPM models. Finally, they include techniques
generating code in automatic way from the design models, a
as mechanisms to transform adaptation and monit
specifications from one layer to another one. An example
mecharsms for transforming the monitoring and adaptation
strategies specified by the designer into engine mechanisn
the service infrastructure will provic

Related elements I -

References -

Glossary -

Keywords -Model Tranformation, Code Generation

Name Deployment Techniqu:

Synopsis The elemenicomprises techniques for deploying artifacts gf a
SBA specificatior

View Logical Design Environme
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Authors -

Description This element provides a set of techniques for deploying
artifacts correspondg to a SBA specification at the differe
layers. This corresponds to deploying service networks, as w
the real/physical deployment of services on a sel
infrastructure. This functionality also covers deployn
techniques for the adaptation anconitoring mechanisms an
specifications

Related elements - -

References -

Glossary Automatic Service Deployment, Manual Service Deployn
Automated Service Compositi

Keywords Deploymen

Name \Verification Technique

Synopsis This element provies ways to verify and validate different SE
models

View Logical Design Environme

Authors -

Description This element provides validation techniques to validate diffe
models with respect to functional to functional and non functi
properties. 'he design environment must provide technique
verify their correctness and completeness. Such verific
techniques are available both at the Business Pr
Management and at the Service Composition and Coordir
layers

Related elements - -

References -

Glossary Validation, Verification, Completene

Keywords -\erification and Validation

2 Research

2.1. Research Challenges

2.1.1. Challengesfrom JRA-1.1

Name

Definition of a coherent life cycle for adaptable and evolv.
SBA

Synopsis

A software life cyle is the total set of software engineel
activities necessary to develop and maintain software prou
Adaptable Service Based applications need a life cycle ti
adaptation into account in a holistic w

ng

Authors

Elisabetta Di Nitto, Vlentina Mazza

Description

The life cycle for the development of adaptable service L
applications should include the ability to compose service
complex applications and to adapt and evolve application
fact, the servic-oriented paradigm enables a high degree

of

flexibility of SBAs. This means that the SBA can be more ei
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adapted to new requirements than traditional software sys
The life cycles for SBAs that are currently presented in

release of software and, even in the cases in which they foc
the operation phases, they do not consider the possibilit
SBAs to adapt dynamically to new situations, conte
requirement needs, service faults, and the like. When g with

adaptation, on the one side, the requirements engineering

can be shortened to enhance the -to-market of the SBA as th
missing or misunderstood requirements can later be implem
through adaptation of the running SBA. On the other the
application has to be designed and developed in such a way
is able to recognize an adaptation need and to act accor

Indeed, not only the applicati-specific requirements have to

elicited and addressed in the resulting implement, but also
the requirements for adaptation needs to be identified and h.
result in a corresponding implementati

literature are mainly focused on the phases precede the

pe

| RF elements

Lifecycle
Framework: SED

Related challenges

Rur-time Quality Assurance Techniques
Proactive SLA negotiation and agreent
Multi-level and self-adaptation

References

CD-JRA-1.1.2 “Separate design knowledge models for soft
engineering and service based comput

CD-JRA-1.1.4 *“Coordinated design knowledge models
software engineering and sen-based computing.”

jvare

for

Glossary

Life cycle model, Requirements Engineering, Design
Adaptation, Service Based Application Construction, Sel
Deployment, Adaptation Strategy, Adaptation Mechan
Service Composition, Adaptation Requirements and Obje

Keywords

Life cycle

Name

Measuring, controlling, evaluating and improving the life ¢
and the related process

Synopsis

Adapting service based application in order to react to chan
to deviations from the desired behavior requires the nee

the need to identify proper approaches for process measure
control, evaluation and improveme

continuously mortor the processes and the life cycles. So, there is

Authors

Ita Richardson and Stephen L

Description

The definition of approaches for providing theecessary
guidelines, procedures and processes to measure, control, e
and improve the engineering of SOA is a challenging
primarily due to variations in the existing sen-engineering
principles, techniques, methodologies and mechanisms sed
in the industry and recommended by the research commun
addition, the practices in SOA have been found to be
immature. The problem gets further complex due to the gro
requirement of integration of s-* properties such as sel

If_
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adaptaion and self-evolution in the service-based application
the incorporation of se* properties need capturing and handl
dynamic operational requirements by the system. Therefort
guidelines, procedures and processes for efficiently

effectivey measuring, controlling, evaluating and improving

engineering of SOA, their sradaptation and self-evolution cou
be only defined by considering the dynamic operati
environment of a servi-based application apart from consider
the engineeng process itself. Although different industry lead
and researchers are conducting the research in the SOA ¢
yet the definitions of standard guidelines, procedures

processes to measure, control, evaluate and improve
engineering of SOA aretill missing.

| RF elements

Life cycle Requirements Engineering and Design; Construc]
Deployment and Provisioning; Operation and Managen
Identify Adaptation Nee

Framework: SAM; SED; Infrastructure: Adaptation Engine
Monitoring Engint

Related challenges

-Definition of a coherent life cycle for adaptable and evolve
SBA

-Quality Prediction Techniques to Support Proactive Adaptatic
-Multi-level and self-adaptation

References

CD-JRA-1.1.2 “Separate design knowledge models for soft
engineeriig and service based computing.”

Glossary

SeltAdaptation, Adaptable Service Based Applicati
Adaptation, Business Process Measurement, Monitor, Monit
in Service Composition, Monitoring Requirements, Monitc
Propert)

s as
ng

the
Id

ng
ers

on;

able

n

jvare

on,

Keywords

Adaptation, Monitoing

Name

HCI and context aspects in the development of service |
applications

Synopsis

The emergence of some requirements for adaptation/evo
implies the triggering of some adaptation and/or evolution act
service-based application development. The human be
involved in the execution of SBA could raise such requirem
In order to identify the requirements for adaptation/evolutic
needed to understand how to characterize the context of the
and codify the humécomputer interaction knowledge (user tg
knowledge, user task knowledge, accessibility knowlec

ings

Sk

Authors

Angela Kounkou, Neil Maide

Description

Humans are involved in serv-oriented computing as end usg¢
and consumers, but also as service designers and provi.g.
Humar-Provided Services). A foreseen change in the use
distribution of services, as exemplified in the vision of
upcoming Internet of Services, is expected to further «
humans within the "service loop” and to promote hu-to-
application intraction as well as application to-applicati

on

interaction. However, to this day, there has been little interse
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between research in sern-centric systems and Huma
Computer Interaction. Human specificities, diversity and t
characteristics are crently not taken into account in SBA desi
and delivery- despite being properties that could be powe
drivers for SBAs configuration and personalization. Thus
integration of HCI knowledge in the engineering of SBA:
necessary to address the r for SBAs to be designed ar
delivered in ways fitting to human use wherever appropriate.
integration is also required for the exploration of
opportunities afforded by the exploitation of HCI knowle« for
the enhancement of SBAS’ existing callities, and for the
delivery of new capabilities. It's needed the identification of |
knowledge that delivers enhanced or new capabilities for S
moreover the codification of this knowledge for its applicatio
the development and use of SBAs required. Moreover, anothg
important issue is represented by the characterization ¢
context of SBA in order to enable the identification of
adaptation requirements; the observation of the context !
guide the adaptation proce

| RF elements

Lifecycle
» Early Requirements Engineering
* Requirements Engineering and Design
» Construction
* Deployment and Provisioning
Identify Adaptation Need
Framework:
« SAM;
» SED

Related challenges

Context and HCI -aware SBA monitoring and adaptation

gn
rful

nd

References

PC-JRA-1.1.3 Codified Human-Computer Interaction (H¢
Knowledge and Context Fact

o))

Glossary

Human Computer Interaction, Context, Adaptable Service E
Applicatior

Keywords

Self-adaptation, self-evolution, HCI, Context

Name

Understand when an adapon requirement should be selected

Synopsis

In the context of an Adaptable SBA we need to identify
requirements for adaptation and the objectives of the adap
on the basis of the context and execution informe

Authors

Elisabetta Di Nitto, V:entina Mazza

Description

Observing the context and the properties of the application d
execution by means of the monitors, critical events are det
triggering the adaptation. The process could be automat
requiring human involvement: in thcase, the user, on the ba
of monitored information, decides to trigger the adaptation. V
the process is automatic without human involvement, the sy
is considered seadaptable. There is the need to identify prg
modeling means to enable thetomatic identification anc

SIS

per
]

analysis of adaptation requirements. These issues reqt
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suitable design for adaptation phase for the identification o
requirements for adaptation, the strategies and the re
mechanisms

| RF elements

Framework:
SELC

SAM

Life Cycle. Requirements Engineering and Design; Identify
Adaptation Need; Identify Adaptation Strategy; Enact adapt
Infrastructure: Adaptation Engine; Monitoring Engine

Related challenges

Definition of a coherent life cycle for adaptable and evolvable
SBA
Measuring, controlling, evaluating and improving the life cycle
and the related processes.

References

CD-JRA-1.1.2 “Separate design knowledge models for softyare
engineering and service based comput

Glossary

Adaptation Requirements anObjective, Adaptation Strategy.
Adaptation Mechanism, Design for Adapta

Keywords

Seltadaptation, self-evolution, Adaptation Requirements

Name

Identify best practices for SOA migrati

Synopsis

Migration from legacy software to SOA is howadaysmportant
topic. Industry, in fact, has a large quantity of software t
modernized and made available as a-value services.
Therefore, the identification of best practices and migre
strategies for service engineering is critical for both SOA ion
in industrial setting, successful migration of legacies, and

Authors

Patricia Lago, Maryam Razavi

Description

Migration from legacy software to SOA is nowadays an impo
topic. Industry, in fact, has a large quantity of software t
modenized and made available as added-value services.
Migration approaches from legacy systems to SOA mainly ¢
in the way they provide solutions for two challenging problerr
what can be migrated (i.e. the legacy elements) and ho\
migration is perfrmed (i.e. the migration process). Furthermore,
there are many differences between academic and ind
approaches. For example, while scientific approaches i
take a reverse engineering perspective, industrial practiti
developed best practs in forward engineering fron
requirements to SOA technologies, where legacy code it
transformed but used as a refere

Therefore, the identification of best practices and migre
strategies for service engineering is critical for both SOA adc
in industrial setting, successful migration of legacies, and

>

IRF elements

Reference lifecycle: all elements

Related challenges

Evolution of Service
Lifecycle of service compositio
The identification of proce-oriented SOA viewpoints

References

* Razavian, M. & Lago, P., A Frame of Reference for SOA
Migration, In: Di Nitto, E. & Yahyapour, R. (eds.) Towards a
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Service-Based Internet, Springer Berlin / Heidelberg, 2010,
6481, 150-162.
e Razavian, M.; Nguyen, D. K.; Lago, P. & van den Heuvyel,
W.-J. The SAPIENSA Approach for Service-enabling Rre-
existing Enterprise Assets International Workshop on $OA
Migration and Evolution (SOAME), OFFIS, 2010, 10.
* Razavian, M. & Lago, P. Towards a Conceptual Framework
for Legacy to SOA Migration 5th International Workshop|on
Engineering Service Oriented Applications (WESOA)| at
ICSOC, Springer, 2009, 6275, 445-455

Glossary

S-Cube lifecycle, Migration

Keywords

Software evolution, migration of legacy systt

Name

Support Agile Service Networks with context model

Synopsis

An emerging paradigm in service engineering is associatec
Agile Service Networks (ASNs) that link together servi
collaborating to provide some added value. ASNs can be aj
to various types of situations involving modern organizatind
organizational social structures (OSSs), a.o. social network
communities of practice and working groups; partners
dynamically managed as collaborating services; globa
distributed teams of developers within and across organiz

Such stuations can be modeled as specific contexts. Hence, by
using context modeling techniqgues we can reason abot
requirements for supporting them with ASNs, and hence ide
the mechanisms that ASNs should offer to be applied in pre

Authors

Patrcia Lago, Damian A. Tamburri

Description

Analysis and Identification of how social networks

organizations can be supported by service networks. Typ
social networks will be identified from both research

industrial case studies. Their charasstics will be mapped on
service networks. Scenarios about each typology will be de
to show how service oriented techniques like adaptation
composition can support this paradi

IRF elements

Reference lifecycle: all elements

Related challenges

Lifecycle of service compositions

References

S-Cube Deliverables: CD-JRA-2.1.3, PO-JRA-2.1.1, CD-JRA-
2.1.2

Glossary

S-Cube lifecycle, Adaptable Service-Based Applications, Context

Keywords

Context modelling, Agile Services Networks, Context Adapt:

2.1.2. Challengesfrom JRA-1.2

Name

Comprehensive and integrated adaptation and monit
principles, techniques, and methodolo

Synopsis

Current solutions for SBA adaptation and monitoring are hi
fragmented and isolated; they address specomains or aspects
specific functional layers or a particular phase of the SBA
cycle. A holistic framework is needed that provides
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comprehensive and integrated vision of the adaptation
monitoring problen

Strategy, Adaptation Requirements and Objectives, Adapl
Mechanism, Monitoring, Monitoring Event, Monitoril
Mechanism, Business Process, Service Composition, Monit
in Grid, Selt*

Authors Raman Kazhamiakin, W-JRA-1.2
Description To overcome the isolation and fragmentation of existing A
solutions, the target holistic integrated A&M framework will ¢

to provide a uniform model of adaptation and monitoring

covers different domains, disciplines, and SBA elemenhis

framework will accommodate the integration of the exis
solutions in different direction

-Cross-layer adaptation and monitoring, where the problem is
addressed for SBA as a whole propagating and explaiting
specific actions, mechanisms, and tools at different functional
SBA layers.

- Cross-boundary adaptation and monitoring, where the problém is
considered across the boundaries of SBAs, addressing the issue
of distribution of information, control, and effects to other
applications, external systems, and services.

- Cross life-cycle adaptation and monitoring, where the knowledge
and models available at different phases of SBA life-cycle (e.qg.,
design-time or post-operational data) is exploited in order to
devise new monitoring approaches (e.g., post-mortem analysis
for prediction) and adaptation decisions (e.g., to learn from
previous decisions and adaptations)

| RF elements Framework:

- SAM

- Integrated A&M capabilities

- BPM

- SCC

- Sl

Life Cycle:

- Operation and management

- Identify adaptation need

- Identify adaptation strategy

- Enact adaptation

Infrastructure:

- Monitoring engine

- Adaptation engine

L ogical design environment:

- modelling techniques

- transformation and generation techniques

Related challenges Understand when an adaptation rrement should be selected
References -CD-JRA-1.2.2 Taxonomy of Adaptation Principles and Mechanisms

-PO-JRA-1.2.3 Baseline of Adaptation and Monitoring PTMs across
Functional SBA Layers
CD-JRA-1.2.4 Integrated adaptation and monitoring PTMs across
functional SBA layer

Glossary Adaptable Servic-based application, Adaptation, Adaptation
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Keywords

-Cross-layer SBA monitoring and adaptation, adaptation

monitoring framework

Name

Proactive Adaptation and Predictive Monitol

Synopsis

To anticipate the needs for critical changes and to pre

predictive monitoring capabilities. In this way, potential probl
will be identified before they may happen, and the nece:
adaptation actions are driven by the predicted quality devie
or functional problen.

Authors

Raman Kazhamiakin, Barbara Pernici, -JRA-1.2

Description

In existing SBA approaches the adaptation aims to react to even
have already happened in the SBA execution or context. However,
identified event is generated because of a very critical problen
change should be prevented. There is a need for solutions that
define reactions to the critical changes and problems, but try to
them; the shift in SBA adaptation should be directed towards proad
management of undesirable situations.
A key element for proactive SBA adaptation is the possibility
predicting future problems or undesirable situations, i.e., to under
what the symptoms representing future problems are, how to rep
and detect them. It may be necessary to consider the solution
mechanisms that traditionally are not applied to the monitoring pro
(e.g., run-time testing and validation post-mortem analysis and
mining to predict certain trends. It is also important to identify
minimum set of observables that allow the diagnosis or the predicti
faults in the SBA.

| RF elements

Framework:

- SAM

- SQDNA

Life Cycle:

- Operation and management
- Identify adaptation need

- Identify adaptation strategy
Infrastructure:

- Monitoring engine

- Adaptation engine

problems in SBA functionir, proactive adaptation aims to explpit

and

s that
if the
n the
do not
avoid
ctive

of
stand
resent
s and
blem
data
the
on of

Related challenges

- Quality Prediction Techniques to Support Proactive Adaptatic
-Comprehensive and integrated adaptation and monit
principles, techniques, and methodologies

DN
Dring

References

-CD-JRA-1.2.2 Taxonomy of Adaptation Principles and Mechanisnm

across functional SBA layer

-CD-JRA-1.2.4 Integrated adaptation and monitoring PT

S
Ms

Glossary

Adaptable Servic-based application, Monitoring, Adaptatig
Proactive Adaptation, Adaptation Requirements and objec
Reactive Adapttion

Keywords

Proactive adaptation, predictive monitoring

Name

Contex- and HCl-aware SBA monitoring and adaptation

Synopsis

Changes in the context must be reflected in the SBA and ma
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in appropriate ways; otherwise the system falls out of usAs
should be equipped with the required mechanisms to .
quickly to changes in the system’s context, particularly a-
time.

Authors

Andreas Gehle

Description

The context, e.g., everything, which is outside the boundari
the software system cluding stakeholders, other IT systen

rules and regulations as well as business object-user settings

and even physical environment, plays an important role
developing and maintaining SBASBAs should be equipped wi
the mechanisms to modeld represent critical context factors,
recognize relevant changes in those factors, and to transforn
into the adaptation strategy at -time. This amounts t
modelling and capturing various context aspects, such as bu
context, user contextuman-computer interactions, or execut
context; to the development of novel monitoring technic
specifically focusing on the those aspects; and to the definiti
new adaptation mechanisms that devise and realize apprc
adaptation strategies ' those situations.

on

| RF elements

Framework:

- SAM

- SED

-Life Cycle:

- Requirements engineering and design
- Deployment and provisioning
- Operation & management

- Identify adaptation need
Infrastructure:

- Monitoring engine

- Adaptation engine

L ogical design environment:

- modelling techniques

Related challenges

-HCI and context aspects in the development of service &
applications
- Understand when an adaptation requirement should be sele

ased

cted

References

- CD-JRA-1.2.2 Taxonomy of Adaptation Principles and Mechanisnm
-PO-JRA-1.2.3 Baseline of Adaptation and Monitoring PTMs acros
Functional SBA Layers

S

Glossary

Adaptation, Monitoring, Adaptation requirements and object
Context, Huma-Computer Interaction, Personalization, U
modelling

ser

Keywords

Name

Mixed initiative SBA adaptatic

Synopsis

While most of the approaches aim to provide solutions for

adaptation, in many applications the user has to control the
the system operates and is adapted. The adaptation process
consider an support human roles and activities from the v
beginning interacting with them and realizing their decis

ery

Authors

Raman Kazhamiakin, JF-1.2
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Description

Most of the existing approaches aim to develop self-adapting syste
I.e., the SBAs that identify and react to changes autonomously. Wh
this approach suites very well in the level of service infrastructure, 1

ms,
ile
his

is often not the case for the systems oriented towards end users (user-

centric systems, B2C applications). The end user has to control the
system works (make appropriate decisions or intercept adaptation
activities), or drives the way the system is adapted (i.e., system is
personalized to fit a particular user through preferences, HCI asped
To achieve this, it is necessary to consider the human roles in the
adaptation process from the very beginning, properly designing the
adaptation infrastructure, the models and interfaces to express the

adaptation needs, to interact with the user, and to reflect his decisipns.
The research objectives are to come up with (i) new models that are able

to adequately capture the adaptation problem solutions at run-time

are

easily understood by humans, and able to capture their intentions and
requirements; (ii) novel adaptation infrastructures that specifically target

the human actions and decisions and transfer them into the interna
system actions; (iii) new interfaces that enable interaction with the
adaptation infrastructure based on the corresponding models.

| RF elements

Framework:

- SAM

- SED

-Life Cycle:

- Requirements engineering and design
- Deployment and provisioning
- Operation & management

- Identify adaptation need

- Identify adaptation strategy
Infrastructure:

- Monitoring engine

- Adaptation engine

L ogical design environment:

- Modelling techniques

Related challenges -HCI and context aspects in the development of service hased
applications

- Multi-level and self-adaptation

References - CD-JRA-1.2.2 Taxonomy of Adaptation Principles and Mechanisms

Glossary Adaptation, Monitoring, Adaption requirements and objectives,
User modellini

Keywords -

2.1.3. Challengesfrom JRA-1.3

Name Enc-to-End Quality Reference Model

Synopsis To support en-to-end quality provision, the dependencies
between different kinds of quality attributes need e made
explicit. In addition, the dependencies between quality attrit
at the same and different functional levels of an SBA need
understood. To achieve a shared understanding of ¢
attributes between the-Cube layers and disciplines, a common
S-Cube Quality Reference Model will be defined.

Authors Andreas Metzger, W-JRA-1.3

Description Motivation: Different kinds of quality attributes are important|in
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an SBA. There is thus a strong need for methods that ac
quality attributes in a coprehensive and cross-cutting fash
across all layers of a serv-based application. Due to tf
dynamism of the world in which serv-based application
operate, techniques are needed to aggregate individual ¢
levels of the services involved irservice composition in order 1

determine and thus check the -to-end quality during run-time.

This aggregation will typically span different layers of a se-

based application and thus a common understanding of wh
different quality attributes ean within and across these layers
needed.

Challenge: To support end-to-end quality provision, S-Cube

aim at making the dependencies between different kinds of q
attributes explicit. For instance, the interrelation between
fulfilment of different QoS attributes across the various layers
be modelled. In addition, -Cube aims at understanding t
dependencies between Qol attributes on the infrastructure

the satisfaction of QOE on the service composition layer an
achievemnt of QoBiz (business value or business KPIs). One
means to achieve the above objective is to achieve a ¢
understanding of quality attributes between t-Cube layers an
disciplines by defining the -Cube Quality Reference Mode

on
ne

[

o

ill

will
he

key
)

.
lity

Based on the -Cube Quality Reference Model and the qua
definition language (see Challenge “Rich and Extensible Qu
Definition Language”), foundations for techniques will devis
which allow aggregating individual quality levels of the serv
involved in a sevice composition in order to determine and thus
ultimately check er-to-end quality.

| RF elements Framework:
- SQDNA
- BPM
- SCC
- Sl
Life Cycle:
- early requirements engineering
Infrastructure:
- N/A

Related challenges - Rich and Extensible Quality Definition Language

References -PO-JRA-1.3.1 Survey of quality related aspects relevant for

SBAs
-CD-JRA-1.3.2 Quality Reference Model for SBA
-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End
Quality Characteristics

Glossary Quality Attribute, Quaty of Service Characteristic, Quality of
Service Constraint, Quality of Service Dimension, Quality
Service Level, Quality of Servi-Based Adaptation, Servige
Level Agreement, Level of Servi

Keywords -
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Name

Rich and Extensible Quality Definitioranguage

Synopsis

To describe every relevant aspect of quality for services
SBAs, including metrics, units, measurement functions
directives, constraints, value types, etc, a quality defin
language is required. This quality definition langt will also

attributes (i.e., the ones referenced in th-Cube Quality
Reference Model; see Challenge “I-to-End Quality Referenc
Model”) and will be extensible so as to allow the addition w
quality dimensions when needed. Further, this quality defin

language must be applicable in complex SBAs, in which ser
cen be invoked and composed with variable quality profiles.

Authors

Andreas Metzger, W-JRA-1.3

Description

a lack of a well established, rich, extensible, and semant

result, quality capabilities and requirements, as well as se
SLAs are described by many different formalisms and langu

language, which allos describing every relevant aspect of qua
for services and SBAs, including metrics, units, measure
functions and directives, constraints, value types, etc. In adc
this quality definition language will encompass a rich se
domair-dependent and global quality attributes and will
extensible so as to allow the addition of new quality dimens
when it is needed (e.g., for a application domain which
currently not been considered). As a starting point, the s

Model (see Challenge “E-to-End Quality Reference Modelf
will be exploited. Further, this standard quality definit

definition language will be created to be applicable in com
service-based applications, in which services can be invoked
composed with variable quality profiles. Such a quality defini

and SLAs by using functions, operators and compa
predicates on quality metrics. It should also allow the descri
of composition rules for possible combinations of compos
constructs and quality metri

| RF elements

Framework:

- SQDNA

- BPM

- SCC

- Sl

Life Cycle:

- early requirements engineering

- construction
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D

language will be semantically enrich— where feasible — to be
machine-processable or machine-interpretable. Finally, this

p—

language will be semantically enrich— where feasible — to hbe
machine-processable or machine-interpretable. This quality

language should thus be capable xpressing quality capabilities

Motivation: For what concerns quality modelling and definitipn,

enriched qualy definition language has been observed. As a

Challenge: S-Cube strives to develop a quality definition
lity

be

quality attributes as dined in the S-Cube Quality Reference

and
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- deployment & provisioning

- identify adaptation need

Infrastructure:

- Monitoring engine

- Run-time QA engine

- Discovery and registry infrastructure

- Negotiation engine

- Adaptation engine

Related challenges - End-to-End Quality Reference Model
References -PO-JRA-1.3.1 Survey of quality related aspects relevant for
SBAs

-CD-JRA-1.3.2 Quality Reference Model for SBA
-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End
Quality Characteristics

Glossary Quality Attribute, Quality of Service Characteristic, Quality
Service Constraint, Quality of Service Dimension, Quality
Service Level, Quality of Servi-Based Adaptation, Reactive
Adaptation, Setice Level Agreement, Level of Service
Keywords -

Name Exploiting user and task models for automatic quality con
establishmel

Synopsis To devise advanced automated negotiation techniques
protocols (thereby enabling automatic quality cont
establishment), one key challenge is how to exploit user ant
models, which codify user preferences and characteristics.
advanced techniques could lead to service negotiators
autonomous components provided as core services) that pe
the negotiation process on behalf of the service consumers
(requestors) and provide
Authors Andreas Metzger, W-JRA-1.3
Description Motivation: Service negotiation and agreement involves selecting
one out of many service providers based on his quéffer so as
to agree on and thus establish the contracts for the deli
service. To address dynamic adaptations of se-based
applications, a growing need for automating the negotiatior
agreement of quality attributes (e.g., as stipulated by < can
be observed. However, this issue requires considering
interaction and experience (e.g., QOE) issues that may imp:
the negotiation itself. This aspect requires a I-disciplinary
effort in which technology researchers will have to intewith
researchers addressing user interaction is

Challenge: One key research objective regarding quality contract
establishment is to exploit user and task models, which ¢
user preferences and characteristics (see ChalleHCI and
context asects in the development of service based
applications), in order to devise advanced automated negotiation
techniques and protocols. Those advanced techniques coul
to service negotiators (e.g., autonomous components provic
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agreement is how to negotiate the terms and conditions

core services) that rform the negotiation process on behalf| of
the service consumers (requestors) and provi
| RF elements Framework:
- SQDNA
- SED
- SCC
Life Cycle:
- deployment and provisioning
- operation & management
- enact adaptation
Infrastructure:
- Negotiation engine
Related challenges - Proactive SLA negotiation and agreement
-HCI and context aspects in the development of service based
applications
References -PO-JRA-1.3.1 Survey of quality related aspects relevant for
SBAs
- CD-JRA-1.3.2 Quality Reference Model for SBA
-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End
Quality Characteristics
Glossary Quality Attribute, Quality of Service Characteristic, Quality
Service Constraint, Quality of Service Dimension, Quality
Service Level, Quality of Seice-Based Adaptation, Service
Level Agreement, Quality of Service Negotiation, Service L
Agreement Negotiation, Level of Serv
Keywords -
Name Proactive SLA negotiation and agreen
Synopsis Based on the envisioned advances in automated ndon, S-
Cube aims to address the current -of-the-art limitations by
starting negotiation when there is evidence that the nee
deploying a new service and/or change the condition
deploying a current service is likely to arise but has not ayet.
Thus, the challenge is to forecast at-time a number of factors
related to the deployment of services, as the availabilit
accurate forecasts can lead to effective proactive-time
negotiation strategies for service clie
Authors Andreas Netzger, WP-JRA-1.3
Description Motivation: Similar to proactive adaptation (see Challenge
“Quality  Prediction Techniques to Support Proac
Adaptation”), proactive SLA negotiation and agreement is a
prerequisite for effective n-time SLA negotiation since
negotiation does not have a negligible computational cost
therefore, undertaking it when there is an immediate need to
new service can be unlikely or unfeasible a-time.
Challenge: The challenge for quality contract negotiation and

which a service can be offered before the need for deployi

ExternalFinal Version 1.0, Dated 15 November 2011 37



S-Cube
Software Services and Systems Network IRF-v3

invoking these services arises. Based on the envisioned ad
in automated negotiation, we aim to address the limita
introduced above by starting negotiation when there is evidence
that the need for deploying a new service and/or chang
conditions of deploying a current service is likely to arise but
not arisen yet. Thus, our proactive negotiation approach is

on forecasting at run-time a number of factors related to| the
deployment of services. Those include, for example, the exp
demand for a service, the expected levels of service provisiol
the expected service terms and conditions that a service rtor
is likely to agree. The availability of accurate forecasts can le
effective proactive ri-time negotiation strategies for service
clients. Prediction also plays a role in quality prediction
proactive adaptation (see Challenge “Quality Preon
Techniques to Support Proactive Adaptation”). Although

factors which are relevant differ in both situations, we expe
be able to exploit synergies between the principles and techr
that are develope

| RF elements Framework:

- SQDNA

- SCC

Life Cycle:

- deployment and provisioning

- operation & management

- enact adaptation

Infrastructure:

- Monitoring engine

- Discovery and registry infrastructure

- Negotiation engine

- Adaptation engine

Related challenges - Exploiting user and task models for automatic quality contract
establishmel
- Quality Prediction Techniques to Support Proactive Adaptatipn
References -PO-JRA-1.3.1 Survey of quality related aspects relevant for
SBAs

-CD-JRA-1.3.2 Quality Reference Model for SBA
-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End
Quality Characteristics

Glossary Proactive Adaptation, Quality Attribute, Quality of Serv
Characteristic, Quality of Service Constraint, Quality of Ser
Dimension, Quality of Service Level, Quality of Sen-Based
Adaptation, Reactive Adaptation, Service Level Agreem
Software Quality Assurance, Quality of Service Negotiai
Service Level Agreement Negotiation, Level of Sen

Keywords -
Name Rur-time Quality Assurance Techniques
Synopsis S-Cube will investigate how standard and consolidated oftline

software quality assurance techniques can be extended
applicable while the application operates. In addition to exter
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the quality assurance techniques to the operation phase, syl
between th different classes of analytical quality assura
techniques will be exploite

Authors

Andreas Metzger, W-JRA-1.3

Description

Motivation: Given the need for adapting service-bal
applications at ri-time, quality assurance techniques that cat
appied at run-time are essential. The major type of run-t
quality assurance techniques used today is monitc
Monitoring observes the serv-based application (or it
constituent services) during their current execution, i.e. di
their actual use ' operation. However, monitoring only allows t
assessment of the quality of 'representative’ applications (ir
the application in operation) and thus key problems might on
discovered by coincidence. In contrast, standard and consol
software quality assurance techniques employed during de
time, can uncover problems that might only occur after n
invocations of the SBA. As an example model analysis
examine classes of executions, thereby leading to more uni
statements about tiproperties of the artefacts.

Challenge: S-Cube will investigate in how standard g
consolidated offline software quality assurance techniques ¢
extended to be applicable while the application operates
instance, we will investigate into r-time model analysi
techniques and other online techniques such as online testi
addition to extending the quality assurance techniques t
operation phase, synergies between the different class
analytical quality assurance techniques will beloited. As an
example, we will investigate how testing can be combined
monitoring in such a way that when a deviation is observed d
monitoring, dedicated test cases are executed in ord

order to achieve feasible results from-time quality assurancg
it is essential that the artefacts exploited for-time analysis o
testing are a consistent anc-to-date representation (abstractic
of the running servi-based application. For example, this le
to the challenge on how to “synchronize” the model with the
in operation in order to achieve valid analysis results. EXxi
quality assurance techniques appear to be not yet
incorporated into a comprehensive -cycle. These aspects g
particularly critical as the designers find that understanding
will happen as a result of some cadaptation design choice qu
difficult. Research, jointly with W-JRA-1.1, will thus address th
consistent and comprehensivtegration of quality assurance in
the service lif-cycle (see Challenge “Definition of a coherent
cycle for adaptable and evolvable £7).

determine— with high confidence — the cause for the deviation.
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| RF elements

Framework:
- SQDNA

- SED

Life Cycle:

- deployment & provisioning
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- operation & management

- identify adaptation need

- identify adaptation strategy
Infrastructure:

- Monitoring engine

- Run-time QA engine

- Adaptation engine

Related challenges

- Quality Prediction Techniques to Support Proactive Adaptatic
- Definition of a coherent life cycle for adaptable and evolva
SBA

DN
able

References

-PO-JRA-1.3.1 Survey of quality related aspects relevant
SBAs

- CD-JRA-1.3.2 Quality Reference Model for SBA

-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-E
Quality Characteristics

for

nd

Glossary

Analytical Qualiy Assurance, Failure, Failure Semantics, F3
Monitoring, Quality Attribute, Quality of Service Characteris
Quality of Service Constraint, Quality of Service Dimens
Quality of Service Level, Quality of Serv-Based Adaptation
Service Fault, Srvice Level Agreement, Software Quali
Assurance, Static Analysis, Testing, User Error, Valida
Verification, Quality of Service Negotiation, Service Le
Agreement Negotiation, Level of Serv

—

wult,

y

Keywords

Name

Quality Prediction Techniques twupport Proactive Adaptation

Synopsis

To support the vision of proactive adaptation, novel qu
prediction techniques need to be devised. Depending on th
of quality attribute to be predicted, these can range from one
built on traditional tehniques to ones that exploit mode
technologies of the Future Interr

2

Authors

Andreas Metzger, W-JRA-1.3

Description

Motivation: To respond in a timely fashion to changes implieg
the highly dynamic and flexible contexts of future SBAs an
promytly compensate for deviations in functionality or qual
SBAs have to be able to sadapt. In current implementations
service-based applications, monitoring events trigger

adaptation of an application. Thus +adaptation often happer

adaptations have several drawbacks, such as: (1) Executing
services can lead to unsatisfied users and typically require
execution of additional activities (e.g., compensation or-
back) (2) Execution of adaptation activities takes time
thereby can reduce the system performance; (3) It can take
before problems in the system lead to monitoring events
time needed for the propagation of events from the infrastru
to the tusiness process level), thus events might arrive so latg
an adaptation of the system is not possible anymore (e.qg., bt
the system is in a deadlock situatis

by

ty,
of
the
NS

after achange or a deviation has occurred. Yet, such reactive

and

B that

Proactive adaptation presents a solution to address
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drawbacks, becaus ideally — the system will detect the need
adaptation and will seadapt before a deviation will occur duri

the actual operation of the sen-based application and before

such a deviation can lead to the above problems. Key to pro

for
ng

adaptation is to |edict the future quality (and functionality) of{ a
SBA and to proactively respond if the prediction unco
deviations from expected quality (or functionali
Challenge: To support the vision of proactive adaptation, S-Cube
will work on devising novel uality prediction techniques need.
Depending on the kind of quality attribute to be predicted, t
can range from ones that built on traditional techniques
Challenge “Ru-time Quality Assurance Techniques”) to ones that
exploit modern technologies the Future Internet. As an example
for the first case, correctness or performance (QoS) cou
predicted by building on techniques similar to online testin
run-time model analysis. As an example for the latter case,
usability of services (QoE) ccd be predicted by extending
existing principles of reputation systems. In this context, or
the possible dimensions to explore is to analyze and predi
properties of networks arising from the interactions betv
various services. For instance ervice A invokes service B, a
link between these two services is established. The set
services and their interactions constitutes a network, which c
represented as a graph structure that can be analyzed by m
traditional link analysis tehniques. However, novel and mare
targeted analysis approaches are needed to support ¢
prediction

| RF elements Framework:
- SQDNA
- BPM
- SCC
- Sl
Life Cycle:
- early requirements engineering
- construction
- deployment & provisioning
- operation & management
- identify adaptation need
- identify adaptation strategy
Infrastructure:
- Monitoring engine
- Run-time QA engine
- Negotiation engine
- Adaptation engine

Related challenges - Run-time Quality Assurance Techniques

References -PO-JRA-1.3.1 Survey of quality related aspects relevant for

SBAs

-CD-JRA-1.3.2 Quality Reference Model for SBA
-CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End

Quality Characteristics
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Glossary

Analytical Quality Assurance, Failure, Failure Semantics, F
Monitoring, Proactive Adaptation, Quality Attribute, Quality
Service Characteristic, Quality of Service Constraint, Qualit
Service Dimension, Quality of Service Level, Quality of Sel-
Based Adaptation, Reactive Adaptation, Service Fault, Si
Level Agreement, Software Quality Assurance, Static Anal
Testing, User Error, Validation, Verification, Quality of Serv
Negotiation, Service Level Agreement Negotiation, Level
Service

Keywords

2.1.4. Challengesfrom JRA-2.1

Name

Enc-to-end processes in Service Networks

Synopsis

languages for specifying, analyzing, and simulating end-to-end
processes in agile service networks?

Authors

JRA-2.1

Description

Motivation: Design time concepts, mechansisms and langu
for specifying, analyzing and simulation of -to-end processes

the follcwing three impediments:
* Exploring, developing and validating effective techniqu

and simulating end-to-end business processes in ASN

SED.

e Developing and validating approaches exist for analysis
formal verification of business protocols involving bi-late
and multi-lateral agreements between network ng
Solutions will be grounded on existing approaches
techniques in protocol engineering in connection with SEL
well as devising Quality of Service for SBAs and Seny
Level Agreements in SQDN.

« Developing and validating analysis and design of busin
aware transaction concepts and mechanisms to su
business protocols in ASNs are typically very traditional
nature addressing traditional, short-running datal
transactions ignoring important business semantics incly
multi-party agreements on QoS. In particular, this 9
challenge is also related to the SQDNA and SED.

including the protocols that govern th- are still ill understood.
Challenge: In particular, this challenge involves at least overcoming

of

How to develop and validate design-time concepts, mechanisms and

ages

es,

concepts, languages and mechanisms for analyzing, modelling

s. In

particular, deeper understanding of existing seryice
engineering methodologies is needed in collaboration with

and
ral
des.
and
, as
ice

ess-
pport
in
hbase
ding
ub-

| RF elements

Framework:

- BPM

- SCC

- SED

- SQDN

Life Cycle:

- Infrastructure:

- N/A
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Related challenges

- Business transactions in service networks

References

-PO-JRA-2.1.1/2.1.2/2.1.3

Glossary

- business process management, optimization, end-t¢
processes, protocols, simulation, analysis, choreogr
conversations, QoS, composit

Keywords

Name

Business Transactions in Service Netw:

Synopsis

How to develop and validate conts, mechanism and languag
for rur-time monitoring of business transactions?

Authors

Description

Motivation: Business transactions are the heart-and-soul of
service networks, and as such need to be better under
Challenge: To overcome this challenge, a better understandir
required of existing monitoring approaches, techniques
solutions, which are further scrutinized in both -JRA-1.2, ag
well as existing (automatic) approaches for quality assuran
discussed in W-JRA-1.3.

This challenge involves resolving the following two deficieng
of existing techniques and solutic

» Existing transaction monitors typically limit themselves
sniffing and aggregating syst-level events. An integrate
approach that realizes mechanisrnd concepts for monitorin
busines-aware transactions is currently lacking. This g
challenge will particularly benefit from ongoing research \
regarding to system monitors and business activity monitc
WP-JRA-1.2.

» A formal foundation underpinning business transaction
currently lacking. A modelling and formalization approact
required for the purpose of determining their correctness
consistency. Such an approach will also consider perforn
analysis concepts and techniques for bus transactions.

IRF elements

Framework. BPM, SCC, SAM, SQDNA

Life Cycle: requirements engineering and design; operation and
managemen

Infrastructure: NIA

Related challenges

D-end

es

agile

ng is

ies

to
d

ub-

5 is

References

PC-JRA-2.1.1/2.1.2/2.1.3

Glossary

business process managemend-to-end processes, business
transactions, transaction models, I-running transactions, ACID,
composition, business activity monitor

Keywords

2.1.5. Challengesfrom JRA-2.2

Name

Formal Models and Languages for C-Aware Service
Composition

Synopsis

This challenge will deal with formal models and Language:
QoS-aware service compositions. The challenge is substant
by the facts, that firstly, there are no formal models for se

iated
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compositions available that take into account the QoS
behavioural characteristics of these compositions and sec
that the formal models are extremely important to guarantes
the final result of a composition services possesses the re:
characteristic:

Authors Manuel Carro, Dimitris Plexousal, Dimka Karastoyanova, WR
JRA-2.2
Description M otivation:

When composing several services into an aggregated one, it is ugually

necessary to fulfil several characteristics in the composed service

the

composite service needs to deliver the information requested, behave
as desired, and meet the quality standards required from it. In general,

extremely difficult to ensure that a complex, final product will deliv
what is required from it without resorting to a model of the system

environment, and the requirements. The degree to which this model

really reflects the real product / environment and to which reasoni

er

its

g

within the model is feasible and accurate with respect to the modeled

entities greatly impacts the applicability of such a model.
Formal models have the advantage of being equipped with a non-

ambiguous meaning and a way to reason on instances of the model in

such a way that sound results are achieved—i.e., inferred propert
not in contradiction with the semantics of the model. Given the

es are

complexity of Service Oriented Computing and service composition, it
is difficult to find a single existing proposal which can seamlessly and

in a uniform way tackle all the issues.

Challenge: The primary research objective will be to devise novel
models for QoS-aware services and service compositions, based
expertise on formal models of the partners. Models of QoS-aware
service compositions need to provide means for reasoning about

on the

services and their compositionality based both on their functionality in
a wide sense (i.e., semantics / behaviour) and on their QoS attributes.
Such models need to be sufficiently expressive to describe a wide class

of service compositions and QoS attributes, while at the same tim
constrained enough to ensure that the standard reasoning tasks

1)

performed on the model are decidable (at least in the common cases)

and reasonably efficient. Determining (QoS-aware) compositionality

assumes that service behavior is exposed in a declarative manne
the use of formal specification languages.

with

As far as reasoning on service functionality is concerned, rich semantic

formal models will need to be devised. These models should aim
describing the behavior of services and service compositions and
a complete description of what the services provide under all
circumstances.

Among the formal basis to use in order to construct more general
formal models and languages to describe and reason about servig
compositions, we plan to explore the use of temporal logic to speg
message exchange patterns between software services and QoS
constraints with respect to time. On the semantic side (utterly
necessary in order to be able to perform automatic, dynamic servi
compositions), we foresee that description logics can be used to n
service structures and, with suitable extensions still to be fully
developed, QoS constraints. Modeling of service metadata is also
important aspect.

QoS attributes of services will have to be included in the descriptic
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the services and of their compositions.

The application of soft constraints for modelling and reasoning about

QoS will also be examined.

Formal models will form the formal substrate of execution languad
which can be used as input for execution, monitoring, and later
analysis.

| RF elements

Framework:

- SCC

- Sl

Life Cycle:

- construction

- deployment & provisioning

Infrastructure:
- Modelling Techniques

Related challenges

References

-PO-JRA-2.2.1 Overview of the state of the art in composit
and coordination of services

-CD-JRA-2.2.2 Models and Mechanisms for Coordinated Se
Compositions - First Draft

-CD-JRA-2.2.4 Models, Mechanisms and Protocols
Coordinated Service Compositions

-CD-JRA-2.2.6 QoS-aware, Coordinated Service Compositia
Mechanisms and Techniques

Glossary

Service Composition, Process Model, Service Model, Fo
Specificatiol

Keywords

Name

Monitoring of Quality Characteristics of Service Orchestrat
and Service Choreograph

Synopsis

on monitoring of quality characteristics of service orchestra
and service choreographies. As service compositions imple
business processes and at the same time run on IT infrastr
their quality characteristics are influenced by borocess-leve
and infrastructui-level metrics. A holistic monitoring approa
for quality characteristics of service compositions invo
monitoring of service orchestrations in terms of both pre-level
and infrastructure level factors and in additimonitoring of
quality  characteristics across participants in  sel
choreographies

Authors

Branimir Wetzstein, Martin Treiber, Manuel Carro, Din
Karastoyanova, W-JRA-2.2

es

ons

'vice

for

ns —

In the context of Qc-aware service compositions, our focus lies

Description

Motivation: Monitoring is the process of collecting relev:
information from the execution data of service composition
involved services in order to evaluate properties of interes
report results of that evaluation. Monitored properties ca
based on functional aspects (e.g., correctness properties) -
functional

aspects (e.g., QoS properties). In the context of -aware

ant
and
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service compositions, our focus lies on monitoring of qu.
characteristics. Current solutions to service compos
monitoring mostly focus and are constrained to one layer or
srecific aspects, e.g., process metrics as part of business activity
monitoring, or QoS metrics as part of SLA monitoring and dc
integrate information from all layers and deal with tl
dependencies. As service compositions implement bus
processefrom the BPM layer, and at the same time are based on
technical QoS properties of Web services and IT infrastru
used, monitoring of service compositions should take into act
and integrate both business related metrics and technica
metrics.

Challenge: S-Cube will devise mechanisms and corresponding
development methods which aim to support a holistic monit
approach for service compositions which integrates monit
information from different layers and across choreogre
participants n the SCC layer. In particular, mechanisms will| be
devised which suppor
— Integrated Monitoring of process and QoS characteristics
of service compositions: We want to be able to monitor
metrics which define time, cost, and quality related
properties of business processes (a.k.a. pracess
performance metrics) and correlate them with technical
QoS metrics of the underlying IT infrastructure.
— Monitoring of quality characteristics in service
choreographies: Mechanisms will be devised which
enable monitoring of processes in service choreographies
in cross-organizational scenarios. This type of monitoring
has to take into account that on choreography level jonly
public processes of the participating service orchestrations
are available.

| RF elements

Framework:

- SCC

- SAM

Life Cycle:

- Operation & Management
Infrastructure:

- Monitoring Engine

Related challenges

-Analysis and Prediction of Quality Characteristics of Seryice
Compositions

- QoS Aware Adaptation of Service Compositions

-Comprehensive and Integrated Adaptation / Monitoring
Principles, Techniques and Methodologies

References

-PO-JRA-2.2.1 Overview of the state of the art in compositions
and coordination of services
-CD-JRA-2.2.2 Models and Mechanisms for Coordinated Service
Compositions - First Draft
-CD-JRA-2.2.4 Models, Mechanisms and Protocols |for
Coordinated Service Compositions

-CD-JRA-2.2.5 Derivation of QoS and SLA specifications
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-CD-JRA-2.2.6 QoS-aware, Coordinated Service Compositia
Mechanisms and Techniques

Glossary

Choreography, Quality Attribute, Quality of Serv
Characteristic, Monitoring, Business Activity Monitor

Keywords

Name

Analysis and Prediction of Quality Characteristics of Ser
Composition

Synopsis

compositions reveals that KPIs do not meet their target ve
users are interested in finding out the causes and the
influential factors in order to be able to adapt the compositic
prevent those violatns in future. Analysis and predictig
mechanisms for quality characteristics will be devised, whicl
integrated with the monitoring mechanisms and provide inp
the adaptation framework on which quality characteristic
adapt

Authors

Karastoyanova, W-JRA-2.2

Description

Motivation: While monitoring focuses on reporting of values
monitored properties (what?) in a timely fashianalysis is based

values (why?) or predict future values. In this respect, analy:
service compositions may also be performed ahead of time
before the actual execution takes place) in order to infer eme
properties (or, quite often,pproximations thereof) which al
guaranteed to be universally val— i.e., true any particula
execution when the initial assumptions for the execution |
Based on the results of monitoring and analysis the se
composition can be optimized (G-aware Adaptation of Servig
Compositions

Challenge: Based on Monitoring of Quality Characteristics
Service Orchestrations and Service Choreographies, meche
will be devised which provide explanations and predictiol
monitored values. When KPIs cnot meet their target value
business users are interested in finding out the causes a
most influential factors. In our case, we want to be able to d
the most influential factors and dependencies of KPIs on pr
performance metrics and Qoharacteristics of used services.
this context, prediction of KPI and QoS values will be suppo
which should enable p-active service adaptation. In that conte
one possible approach is to use data mining technique
perform online and pc-mortem analysis) and also desi
time/static analysis which can be used to warn of possible
sometimes certain) problems before they ap

| RF elements

Framework:
- SCC

Service  Composition, ervice  Orchestration,  Servi¢

When monitoing of quality characteristics of service

on monitoring results and tries to findplanations for monitored

ns —

e

n

Branimir Wezstein, Martin Treiber, Manuel Carro, Dimka

of

e

=

of

w

n

Xt,

agn

- SAM
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Life Cycle:

- Operation & Management
Infrastructure:

- Monitoring Engine

Related challenges

and Service Choreographi
- QoS Aware Adaptation of Service Compositions
- Proactive SBA Adaptation and Predictive Monitoring

- Monitoring of Quality Characteristics of Service Orchestrations

References

and coordination of services

-CD-JRA-2.2.2 Models and Mechanisms for Coordinated Se
Compositions - First Draft

-CD-JRA-2.2.4 Models, Mechanisms and Protocols
Coordinated Service Compositions

-CD-JRA-2.2.5 Derivation of QoS and SLA specifications

Mechanisms and Techniques

-PO-JRA-2.2.1 Overview of the state of the art in compositions

'vice

for

-CD-JRA-2.2.6 QoS-aware, Coordinated Service Compositigns —

Glossary

Service  Composition,  Service  Orchestration,  Ser
Choreography, Quality Attribute, Quality of Serv
Characteristic, Monitoring, uality of Service-Based Adaptation

Keywords

Name

QoS Aware Adaptation of Service Compositi

Synopsis

Adaptation of Service Compositions driven by changes ir
environment and in particular by the changes in

applications. Mechanisms for enabling such adaptation wi
developed as well as the major drivers for adaptation wi
defined. The influence of the BPM and SI layers of SBAs or
adaptation of SC must be taken intcount to ensure consisten
of the adaptation ste|

characteristics still remains a jor challenge in service-based

Authors

Dimka Karastoyanova, Olha Danylevych, Salima Benber
WP-JRA-2.2

Description

Motivation: In general, QoS-aware adaptation refers to
approaches and mechanisms for adaptation that eniaction to
changes in QoS requirements on the service composition.
means that adaptation of Service Compositions (SCs) mt
considered in relation to the measurement, aggregation
disaggregation of QoS parameters of the compositions (u:

they employ (QoS characteristics of the servi

There is a gap in the current SOC related research with resj
classifications of adaptation types and adaptation drivers
identifying thoe types and drivers with particular importance

such drivers must be developed, which is the major conce
WP-JRA-2.2 where such mechanisms will be devised
realized. The special focuis on service compositions. Tt
classifications and mechanisms must be refined to includ

requirements for integrated cr-layer adaptation of SBAS.
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Several areas with inadequate or missing solutions ca

on SCs driven mainly by changes in QoS characteri:
prcactive adaptation based on monitoring and analysis re
Process fragmentation of service composition to imp
reusability and flexibility of SBAs, including coordinon
protocols between process partitions: Leveraging the eme
Web 2.0 techniques related to service composition and adag
will also be taken into accou

Challengez Our main objective is to devise adaptat
mechanisms for service compositions react to and predid
different triggers, including those from the BPM and Ser
Infrastructure levels thus accounting for the interplay amon
layers of SBAs. The focus will be mainly on mechanisms
consider Qo-awareness as a major criterion to trigger adaptat
Mechanisms for reactive adaptation will be provided to er
different adaptation types and will take into account ¢
characteristics of services, QoS requirements of the SCs anc
imposed by the BPM layer in terms of KPIs. Aionally, the
mechanisms will consider the SLAs between the SC an
participating services. F-Active adaptation based on monitori
and analysis results (in particular based on predictior
necessary in some cases in order to adapt instances wice
composition based on information provided by the executic
other instances of the same composition. The information us
enable this and trigger that kind of adaptation is the same i
one used during composition monitoring. Monitoring infation
about services and the business processes may also be use
that in this case our focus is on QoS characteristics measure
as well. Proactive changes are enabled using the same ada
types as in the cases of reacting to changes dunexpected
situation. The difference to existing approaches is that there
be additional means to analyse process instances consta
recognize possible critical situations in future. Pro
fragmentation of service composition will be utilizedimprove
reusability and flexibility of SBAs. The correspondi
coordination protocols (if applicable) will also be the subjec
our work. We shall also investigate the possibility to introc
adaptation features of Web 2.0 service composition m

identified so far: cro«-layer adaptation of SBAs and its influence

Sults;

on

—+

ion.

| RF elements

Framework:

- SQDNA

- SAM

- SCC

Life Cycle:

- Operation and Management
- Identify Adaptation Need

- Enact adaptation
Infrastructure:

Related challenges

- Comprehensive and Integrated Adaptation / Monitoring Principle

w
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Techniques and Methodologies
- Proactive SBA Adaptation and Predictive Monitoring
-- Multilevel and Self-adaptation
References -PO-JRA-2.2.1 Overview of the state of the art in composit
and coordination of services
-CD-JRA-2.2.2 Models and Mechanisms for Coordinated Service
Compositions - First Draft
-CD-JRA-2.2.3 Algorithms and Techniques for splitting and
merging service compositions
Glossary Service Composition, Adaptation, C-based adaptatio
evolution optimization, Design for Adaptation, Proac
Adaptation, Rebining, Service Orchestration, Workflow
Keywords -

2.1.6. Challengesfrom JRA-2.3

Name

Multi-level and self-adaptation

Synopsis

Provide support for dynamic adaptation of ser-based
application

Authors

Francoise André, Je-Louis Pazat

Description

order to accommodate the continuous evolution of
environment. Existing approaches to the adaptation proble
not fully meet the requirements of highly dynamic, |-scale

service-based applications; not only individual adaptable serv
discovery and registries”) but also adaptable compositior

monitoring has revealed a problem or because the applit
identifies possible optimizations or because the execution cc
has changed. The context here includes the set of se

parameters and protocols being in place, the user preference
other environment characteristics (location, time, other rur
applications). Three levels of adaptation should be consic
The lowest level concerndaptation of one service on its ow
The second level concerns adaptation between services wi
service composition in order to satisfy the needs of an applic.
Finally, the highest level concerns the adaptation of se
applications running in arallel, each application being itself
composition of service

| RF elements

Conceptual research framework: Sl; SCC; SAM
Reference life-cycle: ldentify adaptation need; Identify adaptati
strategy; Enact adaptaticOperation & management
Logical run-time architecture: Adaptation engine
Logical design environment. Modelling techniques

Related challenges

Deployment and execution managen
Proactive Adaptation and Predictive Monitol

References

ExternalFinal Version 1.0, Dated 15 November 2011 50

(addressed mainly in the challenge “¢* in service execution,

Service-based applications must be dynamically adaptable in

service ecosystes. Our objective is to support building adaptable

ices

services. Te adaptations can be performed either because

available to compose e service-based application, the

n.



S-Cube

Software Services and Systems Network IRF-v3

Glossary

adaptable SBAadaptation, monitoring, self-*

Keywords

multi-level, self-adaptation

Name

Deployment and execution managen

Synopsis

Provide support for -demand, dynamic provisioning of services

Authors

Zsolt Nemet|

Description

Deploying and decommissioning services in ar-demand,

and other se* properties. On-demand, dynamic serv
provisioning is a subset of general adaptation techniques an
presents many similar research problems. This type of adag

into consideration a complex set of conditions and 1
correlations, act proactively to avoid problems before they
occur and have a long lasting, stabilizing effect. The de«-
making mechnism of such on-demand service provision
should be investigated, which involves problem identificat
analysis of symptoms, policies for various deployment scen:
and a knowledge base for provisioning strategies. The reali:
of or-demand service provisioning includes discovery

analysis of discovery, which should also be investigated. (

creation, distribution and replication for recovery or preemg
purposes, and offering varic deployment features.

specific research issues include -demand service image

dynamic way is useful for establishing adaptability, self-healing,

ce

should le supported by past experience (learning), be able tg take

ng

and

| RF elements

Conceptual research framework. SlI; SAM
Reference life-cycle: Deployment and provisioning; Operation
managemel

registry infrastructure; Adaptation ene
Logical design environment. deployment techniques

Logical run-time architecture. Service container; Discovery and

&

Related challenges

Multi-level and self-adaptation

humar-based processes in addition to traditional services
business processes. In other words, we want to leverac
knowledge coming from how services (including hu-provided
services) are invoked and composed. There is a whole bc

down and analyzed in a very effective way. In our case, date
come from different sources. The most obvious one is

coming from the monitoring activity, which contains traces f
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References

Glossary on-demand service deployment, automatic service deployment,
service deploymer

Keywords deployment, dynamic provisioni

Name Process mining for service discov

Synopsis Enable the discovery of humr-provided activities in addition t
traditional services and business pro

Authors Fabrizio Silvest

Description A modern discovery facility should support the discoven

and

work in the literature showing how human activities can be traced




S-Cube

Software Services and Systems Network IRF-v3
the activitie: of processes, tasks, etc. The log of those activities
can be used, for instance, to derive a new business model
detect failures and unexpected behaviour. In particular, we i
to study a new problem, which is related to process mininc
callec it mashup discovery and it consists of discovering implicit
human user activities in logs of events. One particular case
will be the case of Web search engines’ query logs bu
techniques developed will be also applicable to other fields,
as touristic activities.

| RF elements Conceptual research framework: Sl
Reference life-cycle: Deployment and provisioning; Operation |&
managemel
Logical  run-time  architecture. Discovery and registry
infrastructur:

Logical design environment. modelling techniques

Related challenges

References
Glossary service discovery, process min
Keywords process mining, mashup discov

2.2. Research Questions

2.2.1. Questionsfrom JRA-1.1

Name Define in the life cycle phases to enable adaptation and evolution of
SBA

Synopsis There is the need to have a life cycle able to compose dynamically
services and adapt and evolve the applications.

Authors E. Di Nitto, V. Mazzi

Type Methodolog

Description Adaptable SBAs are characterized by the ability to monitor the state of

the applications during execution, and, if some critical condition is
detected, by the possibility to adapt themselves by means of recovery
actions; the adaptation could be an automatic task requiring no external
intervention (self-adaptation), or could be human guided (human in the
loop adaptation). The development of an adaptable service based
application requires a life cycle containing phases in which all
requirements of the application are gathered, moreover requirements
for adaptation must be collected and identified. Requirements for
adaptation define the critical conditions and events requiring the
triggering of recovery actions. Obviously, to identify a critical
conditions and to evaluate the status of the execution of a SBA, a
monitoring mechanism is needed to observe the properties of the
applications. Adaptation for a service based application could require
the substitution of an unsuitable service of a composition with a better
one; consequently the development of adaptable and evolvable SBA
have to contemplate a service discovery phase in the life cycle: either at
runtime or at design time is needed to have the possibility to discoyer a
suitable service among all the possible ones. At design time we cannot
identify all the critical conditions or all the recovery actions for a given
application, moreover if all the recovery actions are cabled in the
application logic the infrastructure is not aware about the adaptatign.
Differently, the application could enter at runtime in a status not
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foreseen at design time; in this case the infrastructure has to react to the
critical event and adapt the application choosing a suitable recovery
action, deciding on the basis of the available knowledge.

Challenges Definition of a coherent life cycle r adaptable and evolvable

SBA
| RF elements Lifecycle:
» Early Requirements Engineering,
* Requirements Engineering and Design,
* Identify Adaptation Needs
Framework
« SED
* SAM

Related questions -

References http://bibadmin.-cube-network.eu/show.php?id=266

Glossary Life cycle model, service life cycle mos

Keywords Life cycle model, adaptation, evoluti

Name Associate adaptation strategies to the adaptation triggers.

Synopsis Design for adaptation phase should provide a mean to associate p

adapttion strategies to the adaptation triggers
Authors V. Mazza
Type Methodolog
Description Adaptable service-based applications are able to identify adaptation
requirements; they should also be able to decide if and when to take
them into consideration. At design time the possible adaptation
strategies should have been programmed and the adaptation triggers
defined. Adaptation triggers should be associated to the adaptation
strategies when needed (before or during execution).
Moreover there could be application states in which some adaptation
requirements could not been used as they would lead the application
into an inconsistent and unrecoverable case. Also, some requirements
could be conflicting with each other and could require some
reconciliation to take place before one of them is selected.
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA.
Understand when an adaptation requirement should be si

| RF elements SELC

Related questions Define in the life cycle phas to enable adaptation and evolution| of
SBA

References http://bibadmin.-cube-network.eu/show.php?id=266

Glossary -

Keywords Adaptation strategies, adaptation mecha

Name How can we improve Business Process Management in Service
Network?

Synopsis We would like to have a mean for identifying some network patterns
for exploiting intangible information provided by the entities
participating to the network.
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Authors C. Nikolaot, D. Dubois
Type Methodolog
Description The research in Business Process Management (BPM) has
traditionally focused on the study of the interactions among
companies in the process of offering a product of a seRiEsearch
in BPM is moving on analyzing all the characteristics on every single
interaction to provide an estimation of the value created by the entire
service network. To achieve this goal many methodologies have jpeen
developed for defining these interactions in a formal way (e.g.,
Business Process Languages and Service Level Agreements), far
example by identifying the nature of the product/service, the contracts
for stating its minimal quality characteristics, and information on how
to use the service/product in other transformation steps. It would |be
useful identify some patterns in existing service networks and exploit
them to reorganize the network by adding the capability to rapidly
react to dynamic environment conditions and to changes in busirness
requirements.
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA
| RF elements SED; BPM
Related questions -
References Dubois D, “An Approach for Improving Business Proc
Management in Agile Service Networks Minor Research
Repor
Glossary BPM
Keywords Business Process Managem
Name How context information could be exploited ing the lifecycle.
Synopsis Context information could be exploited during the execution ¢
adaptable service based applicat
Authors V. Mazza, E. Di Nitt
Type Methodolog
Description The lifecycle proposed in -Cube for the development of
adajtable service based applications, takes explicitly adaptation
into account. It would be interesting analyze how the col
information could be exploited in each phase of the lifecycle
how such information could be used during adapta
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA.
Understand when an adaptation requirement should be se
HCI and context aspects in the development of service |
application
| RF elements SED; SAV
Related questions -
References -
Glossary Contex
Keywords Context, life cycle mod
Name Identifying relevant HCI knowledge to inform SBA enginee
Synopsis HCI being a broad domain, it is necessary to identify those
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of it that are relevant to, and have the pote to yield
improvements for, SBA engineerii
Authors Neil Maiden, Angela Kounkou, Kos Zact
Type Method
Description -
Challenges - Measuring, controlling, evaluating and improving the life cy
and the related processes
- HCI and context aspects in the development of service k
applications
- Context- and HCl-aware SBA monitoring and adaptation
| RF elements Framework:
« SED
« SAM
L ogical architectural mode:
» Human service interface
Related questions - identifying human stakeholders in SBA engineering
- exploiting user model knowledge in SBA engineering
- exploiting task model knowledge in SBA engineering
- exploiting user error knowledge to inform SBA engineering
References PC-JRA-1.1.3 Codified Human-Computer Interaction (H¢
Knowledge and Coext Factors
Glossary HCI
Keywords Service based application, HCI, Service Based Applical
Name Identifying human stakeholders in SBA enginee
Synopsis Overviews of the various human actors involved in ¢
engineering seem scarce in the liture. These stakeholder
roles and point of involvement in the SBA lifecycle
investigated here
Authors Angela Kounkou, Neil Maiden, Kos Zact
Type Methoc
Description -
Challenges HCl and context aspects in the development of service |
applications
| RF elements -
Related questions Identifying relevant HCI knowledge to inform SBA enginee
References CD JRA 1.1.5Analysis on how to exploit codified HCI and codifi
context knowledge for SBA engineering (upcom
Glossary HCI, Servicebased application
Keywords HCI, Service based applicati
Name Exploiting user model knowledge in SBA enginee
Synopsis SBA engineering does not currently take into account end t
properties such as abilities, needs and preferences. User 1
used in HCI to encapsulate this type of information,
investigated for use in SBA engineeri
Authors Neil Maiden, Angela Kounkou, Kos Zact
Type Methoc
Description -
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Challenges - HCI and context aspects in the development of service bas
applications
- Measuring, controlling, evaluating and improving the life cy
and the related process
| RF elements Lifecycle
» Early Requirements Engineering
* Requirements Engineering and Design
» Construction
e Deployment and Provisioning
* Identify Adaptation Need
Framework:
« SED
* SAM
Related questions Identifying relevant HCI knowledge to inform SBA enginee
References PC-JRA-1.1.3 Codified Human-Computer Interaction (H¢
Knowledge and Context Fact
Glossary HCI, Service based application, User il
Keywords HCI, Service based application, User m
Name Exploiting task model knowledge in SBA enginee
Synopsis Most existing business process and work flow mode
technigues model coargrain processes, and offer little supp|
for finer-grain user tasks of different types and interactions
SBAs. Task models are used in HCI to represent knowledge &
user tasks; thus they are investigated for use in SBA engin¢
Authors Kos Zachos, Neil Maiden, Angela Kount
Type Methoc
Description -
Challenges - HCI and context aspects in the development of service base
applications
- Measuring, controlling, evaluating and improving the life cy
and the related proces
| RF elements Lifecycle:
» Early Requirements Engineering
* Requirements Engineering and Design
» Construction
* Deployment and Provisioning
* Identify Adaptation Need
Framework:
« SED
+ SAM
Related questions Identifying relevant HCI knowledge to inform SBA enginee
References PC-JRA-1.1.3 Codified Human-Computer Interaction (H
Knowledge and Context Fact
Glossary HCI, Service based application, Task mu
Keywords HCI, Service based application, Task mu
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Name Exploiting user error knowledge to inform SBA enginee
Synopsis HCI knowledge about user error can enle SBAs recovery and
error handling mechanisn
Authors Angela Kounkou, Kos Zachos, Neil Maid
Type Methoc
Description -
Challenges - HCI and context aspects in the development of service based
applications
- Measuring, controlling, evaluating and improving the life cycle
and the related proces
| RF elements Lifecycle:
« Early Requirements Engineering
* Requirements Engineering and Design
» Construction
* Deployment and Provisioning
Framework:
« SED
* SAM
Related questions Identifying relevant HCI knovedge to inform SBA engineering
References PC-JRA-1.1.3 Codified Human-Computer Interaction (HCI)
Knowledge and Context Fact
CD JRA 1.1.5Analysis on how to exploit codified HCI and codified
context knowledge for SBA engineering (upcom
Glossary HCI, Service based application, User error
Keywords HCI, Service based application, User €
Name Design for adaptatic
Synopsis Understand how to design SBA applications to make
adaptation easier and more structi
Authors Antonio BucchiaroneRaman Kazhamiakin, Marco Pistore
Type Methodolog
Description Design for adaptation aims at extending the SBA engine
process in order to support adaptation of the SBA. This am
to the engineering requirements for adaptation, the creati
principles, methodologies and architectures specifically
supporting the monitoring and adaptability of the SBA, anc
construction of adaptati-specific elements of the SBA.
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA
Understand when an adaptation requirement should be selected
| RF elements SED; Design Capabilities; A&M Capabiliti
Related questions Design for Monitorini
Built-in adaptation
References http://bibadmin.-cube-network.eu/show.php?id=266
http://bibadmin.-cube-network.eu/show.php?id=97
Glossary -
Keywords -
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Name Built-in adaptation

Synopsis Understand how to anticipate at modeling time the deviatio
the SBA behavior that are expected at run time, as well &
reactions to these deviatio

Authors Raman Kazhamiakin, Marco Pist

Type Methodology, langua

Description The idea of bui-in adaptation is to specify at design tir
expected deviations and the reactions to these deviations
engineer is provided with the necessary design to represen
adaptation strategies for the service composition beh:
depending on the occurrence of specific events. At deploy
time, the underlying framework transforms these adapt
specifications in executable code that already includes
necessary facilities for detecting problems and reacting to them.

Challenges Definition of a coherent life cycle for adaptable and evolv
SBA

| RF elements SED; Modelling techniques; Transformation and Gener:
technique

Related questions Design forAdaptation

References http://bibadmin.-cube-network.eu/show.php?id=266

Glossary -

Keywords -

Name Design for monitorin

Synopsis Understand how to design SBA applications to enable and st
monitoring

Authors Raman Kazhamiakin, Marco Pist

Type Methodolog

Description Design for monitoring aims to provide novel principles and
realizing architecture that will support the service compos
monitoring framework. This framework requirenew design
principles and new monitoring architectures, in particular for
targeting advanced challenges suchcross-layer monitoring
anddistributed monitoring.

Challenges Definition of a coherent life cycle for adaptable and evolv
SBA

| RF elements SED; Design Capabilities; A&M Capabiliti

Related questions Design for Adaptatic
Cross-layer integrated monitoring mechanisms

References http://bibadmin.-cube-network.eu/show.php?id=26

Glossary -

Keywords -

Name How can we measure, control, evaluate and improve
adaptation cycle

Synopsis To develop the S-Cube life-cycle, we have to understand h

OW it
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can be used in practice. This understanding will come from
software engineering and service development processes

cycle within the S-Cube life-cycle.

Authors

Ita Richardson and Stephen L

Type

Methoc

Description

The development of the -Cube life-cycle requires that w

which have been identified. While the -cycle partially reflects
what we understand as software engineering processe:
adaptation cycle is not something that has previously

considered when software engineering psses have bee
developed. This makes the adaptation cycle partic
interesting from a research perspective. Therfore, our res
will focus on this cycle with a view to taking relevant elem
from the Maintenance process and combining them

acaptation. We expect that the results from this research w
transferable to other phases within tl-Cube life-cycle.

Challenges

| RF elements

Related questions

References

Glossary

Keywords

understand what has to happen 'in the high-level processes

both
, and

will consist of developing lower levels of understanding within
the current model. To do this, our focus will be on the adaptation

e

Il be

Name

Service Protocol Engineering forrvice Networks

Synopsis

Services communicate by messaging, but describing
coordination of messaging between services and their exg
behaviour in the conditions experiences in service networ
difficult when using traditional approache

Authors

Michael Parkin (Tilburc

Type

Methodology, Techniqu

Description

(descriptions of allowed messages and the order in which
may be sent) find it difficult to provide a complete ¢
unambguous, verifiable protocol specification under conditi
experienced in services network: asynchronous, conct
messaging between services, each deployed across m
physical servers and data stores for scalability and redun
(e.g., in "a clou").

The research question presented by the lack of expressiy
current specification languages is how we develop a metho
techniques to produce a representation of a protocol tr
complete, clear and verifiable and which leaves no ambigui

the participants should behave, including under conditions v
there is no guarantee on when or if messages will be deli

M otivation: Current approaches to protocol specification

DNS

what messages mean (in terms of their intended effects) and how

Challenges

Exploiting the concept of servi-based applications in the internet
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| RF elements Framework:
- SED
- Design Capabilities.
L ogical Design Environment:
- Modelling Techniques.
- Verification Techniques.
Infrastructure:
- N/A

Related questions -

References CD-JRA-1.1.2: Separate design knowledge models for softyare
engineering and service based compu

Glossary Service protocol specificatir

Keywords Agile Service Network, Business Protocol, Service Descri

Name Evolution of Service

Synopsis Services evolve as updates anw technology is introduced. The
management of service evolution to ensure they re
compatible with service clients requires consistent
unambiguous changes and the ability to determine their effe
the service system.

Authors Michael Parkin Tilburg)

Type Technique, Methodoloc

Description Motivation: Part of the service lifecycle is to evolve serviceg by
introducing upgrades and fixes in new versions of the sel
Therefore, being able to describe, manage and contro
evolution of sevices is therefore an important goal for the
Service-Oriented paradigm. Evolution leads to a continuous
service redesign and improvement effort, however
fundamental ingredients required for a comprehensive se
evolution approach require identiftion and formalisation.

Challenges Measuring, controlling, evaluating and improving the life ¢
and the related proces

| RF elements Framework:
- SED
- Design Capabilities.
Life Cycle:
- Identify Adaptation Strategy.
- Operation & Management.
- Enact Adaptation.
Infrastructure:
- N/A

Related Questions -

References CD-JRA-1.1.2: Separate design knowledge models for softyare
engineering and service based compu

Glossary Service Evolution, Servit

Keywords Evolution, Service Description, ange Cycle.

Name

Lifecycle of service compositio
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Synopsis Derive models for the fitness of a service during its lifecy
Authors TUW
Type Methodolog
Description When dealing with adaptation in SBA, on the one side, is the
requirements engineering phase which is now more flexible because of
the SBA dynamic features. On the other side, the application has to be
designed and developed in such a way that it is able to recognize jan
adaptation need and to act accordingly. Indeed, not only the
application-specific requirements have to be elicited and addressed in
the resulting implementation, but also the requirements for future
adaptation needs to be identified or provide means of prediction. Thus,
the question is how to define a methodology to measure the current
fitness of a service in the present environment and circumstances
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA
| RF elements -
Related questions -
References -
Glossary -
Keywords -
Name Continuous equirements engineering of service-based
application
Synopsis How can requirements engineering techniques help to im|
service-based applications at runtime?
Authors Andreas Gehle
Type Methoc
Description The key difference of SBAs compared taditional systems is the
possibility to adapt it to new situations and/or requirements e
e.g. by exchanging the services constituting the SBA. Sir
system can usually not fulfil all its requirements at the same
there is still room for imprcing it. Therefore, techniques and
methods are needed to adapt the SBA in such a way that it
its requirements better than before. For instance, if a new s
becomes available the technique method should allow ass
whether the SBA will fulll its requirements better when this
service is use
Challenges Definition of a coherent life cycle for adaptable and evolv
SBA
Understand when an adaptation requirement should be si
| RF elements SED; SAV
Related questions -
References -
Glossary -
Keywords Requirements engineering, self optimisa
Name Integrating seloptimisation and proactive adaptation.
Synopsis How can onlin-testing, adaptation and self-optimisation
techniques be integrate ’O
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Authors

Danylevich, Andreas Metzc

Type

Methoc

Description

software systems is its adaptability to new situations. Therefc

failures but also to adapt it to changing requirements. Give
fact that there are techniques for online testing to discover st
faults, for adaptation at runtime and for -optimisation, the

meaningful way in order to profit from the benefits of all
before-mentioned individual approaches.

Challenges

Definition of a coherent life cycle for adaptable and evolv
SBA
Understand when an adaptatioquirement should be selected

| RF elements

SED; Early Requirements Engineering; Service Compositior
Coordination; Operation & Manageme

Related questions

Continuous  requirements  engineering of se-rbased
application
Online Testing for Quality lediction

References

Glossary

Keywords

Requirements Engineering, Online Testing, Adaptation, -

Optimisatiot

Andreas Gehlert, Julia Hiccher, Dimka Karastoyanova, Olha

The key difference of servi-based applications wrt. to traditional

is easy not only to correct sh a system in case of (potentia

)

guestion arises howhese techniques could be integrated in a

Name

The identification of proce-oriented SOA viewpoints.

Synopsis

The need of servi-oriented viewpoints to address spec
concens related to the development of SBAs. These viewp
should provide guidance on the process perspectives of s
engineerin

Authors

Qing Gu, Patricia Lac

Type

Process modelir

Description

Since services are often designed under -world assumptions
distributed across organizational boundaries and exe
remotely at their service providers' environment, the traditi
software engineering methods and tools are no longer sufficir
deliver SBAs. Consequently, the engineering of SBAs
additional concerns. From the field of software architecture,
concept of viewpoints is often used to frame concerns.
research question is how to identify a set of aspects, that .
specific relevance to serv-based development process and
develop a set of viewpoints to illustrate (in an effective :
systematic way) how the concerns relevant to these service &
are addresse

Challenges

Definition of a coherent life cycle for adaptable and evolv
SBA

| RF elements

Life cycle
Framewok: SED

Related questions

fic
DiNtS

the

to
and
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References
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Glossary

Architectural knowledge; service «ct; process model

Keywords

Architecture concern, architecture viewpoint, service a

Name

The identification of automation viewpoints of SBA adaptat

Synopsis

The need of servi-oriented viewpoints to address specif
concerns related to theervice adaptation process, in particular,
concerns related to human participation. These viewpoints s
provide guidance on the service adaptation prc

Authors

Qing Gu, Patricia Lac

Type

Modelinc

Description

During the service adaptation proc, often a decision has to be
made between automating an activity and letting a human ac
take over the control. The decisions on automating adap
activities are often influenced by some domain specific fac
such as the technical skill of thhuman actor, the characteristics
of services and infrastructures, the feasibility of defir
adaptation rules, etc. Thereby, making good decisions is ¢
the concerns of SOA architects. From the field of soft
architecture, the concept of viewpo is often used to frame
concerns. The challenge is to identify a set of concerns rela
service adaptation process and to develop a set of viewpoi
illustrate (in an effective and systematic way) how the conc
are addresse

Challenges

Mixed initiative SBA adaptation

| RF elements

Framework

- SAM

- SED

-Life Cycle:

- Requirements engineering and design
- Deployment and provisioning
- Operation & management

- Identify adaptation need

- Identify adaptation strategy
Infrastructure

- Monitoring engine

- Adaptation engine

Logical design environmel
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- Modelling techniques

Related questions

References

[1] Q. Gu and P. Lago, "On Serv-Oriented Architectura
Concerns and Viewpoints," in 8th Working IEEE/IFIP Confere
on Software Architectu (WICSA) Cambridge, UK, 2009,
pages

engineering challenges: a systematic literature review". Se
Oriented Computing and Applications, 2009. 3(3): p.-188
[3]http://wwwp.dnsalias.org/wiki/

WICSA 2009 BAVF:Architecture Viewpoints_and Framew

Glossary

Architectural knowledge; service aspect; adaptation,

Keywords

Architecture concern, architecture viewpoint, service aspect,
service adaptatic

Name

Service composition driven kdynamic service selection.

Synopsis

The question addresses the problem of devising mechanis
enable the dynamic replacement of parts of an SBA to b

taking into account that both requirements and/or ser
attributes may change.

Authors

Claudia Di Napoli, Maurizio Giordan

Type

Mechanisn

Description

Is it possible to model global requirements for an SBA in terms of
quality attributes of each component service that can be negotiated
with the service providers? Is it possible to provide a mechanism tg
select single services according to the needs coming from the entir
composition? Is it possible to devise mechanisms enabling the dyn
replacement of parts of an SBA that take into account changing
requirements or changing service attributes to better match the
requirements of a composition during its execution?

=

[2] Q. Gu and P. Lago, "Exploring serv-oriented system

ms to
etter

match the requirements of a composition during its executign by

vice

upon

e
amic

Challenges

Multi-level and self-adaptation

IRF elements

Conceptual research framework. Sl; SCC; SAM; SQDNA

Reference life-cycle: |dentify adaptation strategy; Enact adaptation

Logical run-time architecture. Adaptation engine; Negotiatign
engine
Logical design environment. Modelling techniques

Related questions -

References -

Glossary Adaptation mechanism, Qugy of Service-Aware Service
Composition, Se-*.

Keywords Adaptation, Quality, Service compositi

Name How to incorporate in the C-Cube lifecycle the techniques developed by

all JRAS?
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Synopsis The S-Cube lifecycle aims at integrating all design and sefvice
management techniques defined by the various WPs in a coherent
engineering framework.

Authors Elisabetta Di Nitto, Valentina Mazza

Type Methodology

Description S-Cube lifecycle proposes a set of phases involving all| the
activities starting from the early requirement engineering till| the
deployment and operation of the service based applications
(SBA).
Beside the phases typical of the classical software systems, it tries
to address the phases that are specific for the adaptable service
based applications. It is composed by two circles (each of them
characterized by a sequence of activities) managing evolution and
adaptation of adaptable SBA. Thanks to this, since the whole
development and operation process is covered, all the techniques
and methodologies developed by all the research work-packages
could find a place in at least one of the phases of the lifecycle.
Different approaches are developed by each WP addressing
different aspects of service engineering. Service Engineering,
Adaptation and Monitoring and Quality assurance approaches are
developed focusing on different layers (BPM, Service
Composition and Service Infrastructure).
Each approach could be analyzed in order to find a place in the
proposed lifecycle and it would be interesting define how all the
techniques could be integrated among them.
Such question could be seen strictly related to the definition af the
high level scenarios in JRA-1.2 and IA-3.2. Three distinct
research pillars were identified and three different scenarios |were
defined (Context-aware adaptation and monitoring scenario,
Assumption-based multi-layer monitoring and adaptation scenario
and QoS-driven multi-layer adaptation scenario). All of |the
scenarios were analyzed highlighting the mapping of the various
contributions on the S-Cube lifecycle.

Challenges Definition of a coherent life cycle for adaptable and evolvable
SBA

IRF elements Reference lifecycle: all elements
Reference framework
o Service adaptation and monitoring
o Service engineering and design
. Service composition and coordination

Related questions Define in the life cycle phases to enable adaptation and evolution
of SBA
Associate adaptation strategies to the adaptation triggers
How context information could be exploited during the lifecycle
Design for adaptation
Design for monitoring
How can we measure, control, evaluate and improve| the
adaptation cycle?
Evolution of Services
Lifecycle of service compositions
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Continuous  requirements  engineering of  service-b
applications

Integrating self-optimisation and proactive adaptation

The identification of process-oriented SOA viewpoints
Service composition driven by dynamic service selection

References

Deliverable “CD-IA-3.2.4, Results of the Second Validation”
be due at M36

Glossary

S-Cube lifecycle

Keywords

S-Cube lifecycle, Service Based Applications

ased

to

Name

Can SBAs development be framed into the broader service design

area?

Synopsis

Over the past decades, service design has emerged as an in
discipline in the design field. One question now is wir SBA
development fits within the general frame of reference of se
design— and if so, how it relates to this field.

Authors

Angela Kounkou, Neil Maide

Type

Methodolog

Description

Following the rise in the service economy, the past few de have
seen a rise in service design as an important discipline in its owi
within the design field. Unlike services in the SOA sense of the
the definition of services in the broader sense is still the subject
open debate. Increasingly hever, both manners of services are
thought to be correlated, with SOA often enabling the provisic
business services, and software services being incorporated as e
of business service that have to integrate into an overarching ¢
design

The relation between both service areas will be explored in terms of
their general concepts, design activities and core stakeholder:
mapping of concepts from both domains and their similarities (e.qg.
roles of developer, composer, assembler, pro, consumer vs SD
product designer, service designer, provider, consumer, service s
well as differences (e.g. SOA specific management, adaptatic
decommissioning vs SD's more direct human factors impac
consumption model) will be researcl with their respective tools ang
processes likely more challeng to contrast as service design does 11
yet offer stable/standard processes to develop, monitor and «
services (indeed much of the design used to be conducted o-hoc
basis and/cin a fragmented manner by people not specialised in thg
matter rather than as a cohesive proc:

ot

nY

Challenges

comparing and correlating both type of services' lifecycles in the
absence of an agreed established service design process

IRF elements

Reference Life cycle: Early requirements engineering; Requiremen
Engineering and Design; Deployment and Provisioning; Operation
Management; Identify Adaptation Strategy; Identify Adaptation Nee
(i.e. all except “construction” and “enact adaptation”)
Conceptual research Framework: Service adaptation and monitorin

Business process Management; Quality definition, negotiation and
assurance
Infrastructure: N/A

ks
and
d

g

Service engineering and design; Service composition and coordination;

Related questions

Definition of a life cycle phases to enable adaptation and evolution
SBA

Lifecycle of service compositions
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Design for adaptation

Service Adaptation and Monitoring

Related questions

Define in the life cycle phases to enable adaptation and evol
of SBA
Associate adaptation strategies to the adaptation triggers

Design for adaptation

How can we measure, control, evaluate and improve
adaptation cycle?

Integrating self-optimisation and proactive adaptation
Service composition driven by dynamic service selection

References

S. Lane, Q. Gu, P. Lago, I. Richardson, Adaptation of Ser
Based Applications: A Maintenance Process?, Tech. Rep.
TR-2010-08, Lero, the Irish Software Engineering Rese
Centre, University of Limerick, 2010

Glossary

Keywords

Adaptation, Software process

Name

How to categorize and characterize SOA migration strategies?

Synopsis

Given many differences among SOA migration approaches it is hat
achieve a general understanding of ‘How to perform SOA migratior]
and consequently it is hard to determine the SOA migration strateg
To define a migration strategy, various aspects such as what activi
are needed for such migration, what are the available knowledge a

Accordingly, to select a migration approach, to be used in the strat¢
it is essential to know how those aspects are addressed in that spe
approach. A reference that categorizes and characterizes different
approaches using the mentioned aspects facilitates systematically
determining the migration path to take.

How context information could be exploited during the lifecycle

and what should drive the whole migration, needs to be considered.

How to measure, control, evaluate and improve the adaptation cycle
Evolution of services
KPI monitoring for SBA

References CD-JRA-1.1.4 Coordinated design knowledge models for software
engineering and service-based computing

Glossary Service, service-based application, service life cycle model

Keywords Life cycle model, service-based application

Name How can we validate the adaptation processes of the S-Cube lifecycle?

Synopsis The adaptation related processes of S-Cube life-cycle have| been
developed with input from relevant literature and industrial
inquiries. It is now necessary to validate these processes so that
they can be applied generally in the field.

Authors Stephen Lane, Ita Richardson, Patricia Lago, Qin Gu

Type Method

Description

Challenges Definition of a coherent life cycle for adaptable and evolvable
SBA

[RF elements Service Engineering and Design

ution

the

vice-
L ero-
arch

dto

Y.
1es
ssets,

Je)'8
cific

Authors

Patricia Lago, Maryam Razavian

Type

Methodology

Description

To obtain SOA Migration categorization, a systematic review that
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extracts migration categories existing in the field will be conducted.
strength of systematic reviews in minimizing the bias in the review
process will enhance the extraction of sound and meaningful
categorization of the migration approaches. Such categorization wi
bring order on the existing SOA migration approaches and provide
insight on ‘how to perform SOA migration’.

The

"2}

Challenges

Identify best practices for SOA migration

IRF elements

Reference lifecycle: all elements

Related questions

What types of activities are covered?
What types of knowledge drives SOA migration?
How is the overall migration process organized?

References

Glossary

S-Cube lifecycle, Migration

Keywords

Software evolution, migration of legacy systems

Name

How do practitioners carry out SOA migration from legacy system

?

1°2)

Synopsis

Industry, nowadays, has a large number of software produci
need to be modernized and made available as -value

systems. Some of these may be legacy systems while othel
stil  be technicall-healthy and value-adding enterpr
applications. To support the modernization, enterprises sp:
significant amount of time and effort on devising mtion
strategies. Furthermore, the migration strategies employ:s
industrial practice are significantly different from the acade
ones. Such differences root in the discrepancies in

requirements and goals as well as their perspective on ‘wha
migration entails’. Therefore, the identification of best pract
and migration strategies for service engineering is of cri
importance

services. These services draw on the functicy of pre-existing

se

Authors

Patricia Lago, Maryam Razavi

Type

Methodolog

Description

In order to gain an understanding of ‘how migration is perfo
in industrial practice’ and further identify the best practices
will conduct a emprecial qualitative study in a set of SOA solt

migration strategies, we will categorize the migration strategi
industry considering the following axes a) migration con
(organization type, available resources, business dc
properties and constraints), b)e migration process and c) t
available best practice

provider companies. This emperical study will use -structured
interview technique. To aidecision-making concerning the SC

med

Challenges

Identify best practices for SOA migrati

| RF elements

S-Cube lifecycle, Migration

Related questions

What are the SOA migration strategies used in indL
What are industrial bestactices?

References

Glossary

S-Cube lifecycle, Migration

Keywords

Software evolution, migration of legacy systems

Name

\What Context information is relevant to model Organizational Socidl
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Structures?
Synopsis Enterprises are organizational social structures. The inform

ation

to describe OSSs in terms of context models for enterprises gan be
first obtained via Systematic Literature Reviews of Social
Structures with the goal of describing them in terms of their types
and attributes.
Authors Patricia Lago, Damian A. Tamburri
Type Methodology
Description Enterprises are complex organizations, their existence being
heavily influenced by technical and social issues alike.
Agile Service Networks are a promising mechanism to tackle the
increasing complexity and scale of such organizations. Tp be
successful, ASNs should be based on a sound scientific basis and
engineered around industrial needs. To model an industrial sgetting
as an ASN, contextual information is needed.
Since an organization can be seen as an social context as well as a
social organization, a survey of the literature concerning such
social structures has the potential to provide the needed contextual
data. An SLR (Systematic Literature Review) is a sound way to
carry out such an investigation.
Challenges -Envisioning Industrial contexts as social and technological
contexts
-Understanding Contextual Relations and hierarchical typing of
Organizational Social Structures
IRF elements Reference lifecycle: all elements
Related questions -Are there standard attributes and types in organizational social
structures that apply to industrial organizations?
-Can a typing hierarchy be defined for organizational sqcial
structure?
-Can Context information be used to deploy context-aware Agile
Service Networks?
References S-Cube Deliverables: CD-JRA-2.1.3, PO-JRA-2.1.1, CD-JRA-
2.1.2
Glossary Globalization
Keywords Industrial Context, Industrial Social Network
2.2.2. Questionsfrom JRA-1.2
Name Cross-layer integrated monitoring mechanisms
Synopsis In order to enable the analysis the effects and dependencies [across
different SBA layers, it is necessary to propagate and corfelate
different monitoring events across layers.
Authors Raman Kazhamiakin (FBK)
Marco Pistore (FBK)
Type technique, mechanism
Description Different SBA layers generate and are bound to different typges of

activities and events. These events, however, are ofter
isolated but depend on or reflect the situations at other laye
be able to properly analyze the failures or changes in a hdg
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have a complete picture.

Challenges

techniques, and methodologies

IRF elements

Integrated A&M capabilities;
Reference Life-Cycle: Identify adaptation needs;
Logical run-time environment: Monitoring Engine;

Related questions

. Means to identify adaptation needs across layers

mechanisms
o Means to identify adaptation strategies across layers
o Process Monitoring in Service Choreographies

o Monitoring of Process Performance Metrics in Ser\
Compositions

o Business

Process Management

Agile Service Networks (ASN)
. Non-intrusive QoS monitoring of services and ser
compositions

References

http://bibadmin.s-cube-network.eu/show.php?id=250
http://bibadmin.s-cube-network.eu/show.php?id=26

http://bibadmin.s-cube-network.eu/show.php?id=269
http://bibadmin.s-cube-network.eu/show.php?id=270

Glossary

Monitored Event, Monitoring Mechanisms

Keywords

Name

Cross-layer identification of adaptation needs

Synopsis

Understand how to locate the source of identified problems &
functional layer

Authors

Raman Kazhamiakin, Marco Pist

Type

techniqu:

Description

In complexSBAs the violation of application requirements
be caused by variety of problems. Properly understandin
source of the problem, i.e., the specific element(s) at a part
functional layer is one of the key requirements to drive adapt
action:.

Challenges

Comprehensive and integrated adaptation and monit
principles, techniques, and methodolo

| RF elements

SAM; A&M Capabilities; Identify Adaptation Ne

Related questions

Cros«layer integrated monitoring mechanisms
Means to identify adaptation strategies across |

References

http://bibadmin.-cube-network.eu/show.php?id=250
http://bibadmin.-cube-network.eu/show.php?id=269
R. Kazhamiakin, B. Wetzstein, D. rastoyanova, M. Pistore, af
F. Leymani “Adaptation of Service-Based Applications Based
Process Quality Factor Analysis”. In Pro™ Intl. Workshop on
Monitoring, Adaptation, and Beyond (MONA+), 20

Comprehensive and integrated adaptation and monitoring principlgs,

Conceptual Research Framework: SAM; A&M Capabilities;

. Cross-layer integrated and coordinated SBA adaptation

ice

Monitoring jand
Adaptation: Managing key performance indicators (KPIs) within

ice

ay

nd
on

Glossary

ExternalFinal Version 1.0, Dated 15 November 2011 70



S-Cube

. the

hole
bS are

bgies
ect,
s of

D

ques

Software Services and Systems Network IRF-v3
Keywords - |
Name Means to identify and select adaptation strategies across layers
Synopsis Understand how to identify, validate, evaluate, filter, and con
adaptation actions into a coherent adaptation strategy
 Authors Raman Kazhamiakin (FBK)
Marco Pistore (FBK)
Annapaola Marconi (FBK)
Type Technique
Description To address the problems of the adaptation compatibility and integrity
mechanisms for the identification and selection of the adaptation strg
should be able to (i) validate the adaptation strategies against the w
model of the application; (ii) foresee whether the adaptation strategig
sufficient to achieve the corresponding requirements; (iii) to identify
appropriate adaptation strategies when the previously selected strat
are insufficient or may in turn trigger some other adaptations; (iv) se
among a set of functionally equivalent strategies the best one in tern
performances (cost/time).
Challenges Comprehensive and integrated adaptation and monitoring prin
techniques, and methodologies
| RF elements Framework: SAM; A&M Capabilities
Lifecycle: Identify Adaptation Need
Related questions Means to identify adaptation needs across layers
Cross-layer integrated monitoring mechanisms
Cross-layer integrated and coordinated SBA adaptation mechanisms
Adaptation of QoSware Service Compositions based on Influg
Factor Analysis and Prediction
How can cost-based derivation of daimare QoS for a serv
composition be used to drive adaptation?
QoS-Aware Optimization of Service Comgams with Transaction
Properties
References R. Kazhamiakin, B. Wetzstein, D. Karastoyanova, M. Pistare] FH
Leymann: “Adaptation of ServicBased Applications Based on Pro(
Quality Factor Analysis”. In Proc."2 Intl. Workshop on Monitorin
Adaptation, and Beyond (MONA+), 2009.
Glossary -
Keywords -
Name Predictive SBA monitoring techniques
Synopsis Approaches that apply existing analysis and QA techni
(testing, monitoring, verification, and simulation) into the
adaptation process as a mean to predict — and therefore prgvent —
future failures.
Authors Andreas Metzger, Osama Sammodi (UniDue)
Type Technique
Description We will work on specific approaches that apply existing ana
and QA techniques (testing, monitoring, verification, and
simulation) into the adaptation process as a mean to predict
therefore prevent — future failures. Possible directions afe to
augment monitoring with online testing or to use run-t
simulation/verification, and post-mortem analysis to learn “had”

ysis
— and

me
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and “good” scenarios, etc.

Challenges Proactive Adaptation and Predictive Monitoring
Quality Prediction Techniques to Support Proactive Adaptati
Run-time Quality Assurance Techniques

| RF elements -

Related questions

Online Testing for Quality Prediction
Run-time Verification for Quality Prediction

References http://bibadmin.s-cube-network.eu/show.php?id=7
http://bibadmin.s-cube-network.eu/show.php?id=129
http://bibadmin.s-cube-network.eu/show.php?id=131
http://bibadmin.s-cube-network.eu/show.php?id=11
http://bibadmin.s-cube-network.eu/show.php?id=23
http://bibadmin.s-cube-network.eu/show.php?id=75
http://bibadmin.s-cube-network.eu/show.php?id=123

Glossary -

Keywords -

Name Context-driven adaptation based on requirements models and
techniques

Synopsis Exploiting requirements models and techniques to specify the
assumptions about the context, thus driving the context-dfiven
adaptation.

Authors Andreas Gehlert, FBK, CITY

Type Technique

Description Service-based systems need to possess the ability to continuously
adapt themselves in reaction to context changes such as evolving
(user) requirements or the appearance of differentiated and new
services. In addition, service-based systems need to possess the
ability to predict problems, such as potential degradation
scenarios, future erroneous behaviour, and exceptions/deviations
from expected behaviour, and move toward resolving them, if
required under the guidance and supervision of human agtors,
before they occur. In such a setting it is not only important to
monitor the system itself but its context. One question is which
elements of the context to monitor and how. To this end, we will
investigate how models and techniques from requirements
engineering (such as the explicit documentation and analysis of
assumptions about the context) can be applied in the service
domain.

Challenges Context- and HCl-aware SBA monitoring and adaptation
Run-time Quality Assurance Techniques
HCI and context aspects in the development of service based
applications

| RF elements -

Related questions -

References http://bibadmin.s-cube-network.eu/show.php?id=7
http://bibadmin.s-cube-network.eu/show.php?id=129
http://bibadmin.s-cube-network.eu/show.php?id=131
http://bibadmin.s-cube-network.eu/show.php?id=11
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Keywords -
Name Monitoring and adaptation for autonomous SBA components
Synopsis Monitoring and adaptation approaches that support the crgation
and sustainable usage of autonomous components covering the
full lifecycle of a SBA
Authors Gabor Kecskemeti (SZTAKI)
Attila Kertesz (SZTAKI)
Ivona Brandic (TUW)
Type Methodology
Description Autonomous behaviour of the different SBA components requires
the identification of those adaptation strategies that coulg be
applied on a single component of the SBA. This sipgle
component should autonomously fire these strategies based pn the
monitoring events describing the actual behaviour of |the
component. The identification of the strategies excludes those
adaptation strategies that would affect the environment of the
autonomous component.
Challenges Comprehensive and integrated adaptation and monitpring
principles, techniques, and methodologies
Mixed initiative SBA adaptation
IRF elements Conceptual Research Framework: A&M capabilities
Reference Life-Cycle: identify adaptation strategy, emnact
adaptation
Logical run-time environment: Service Infrastructure
Related questions o Self-optimization and self-healing of a single service
o On-demand, dynamic service provisioning
References http://bibadmin.s-cube-network.eu/show.php?id=135
Glossary Self-adaptation, autonomic resource virtualization, autongmic
system
Keywords -
Name Context and HCI aware adaptation of SBA monitors
Synopsis Research the significance of user context in monitoring an SBA
and how the change in user context may affect the monitoring of
SBA.
Authors Andrea Zisman and Ricardo Contreras (City)
Type Technique
Description Context characterizes the state of a certaimity by the
identification of all factors surrounding the entity, including
stakeholders, other IT systems, rules and regulations as well as
business objects, end-user settings and even physical
environment. Context monitoring and HCI monitoring ¢an
facilitate the overall objective of SBAs monitoring to a great
extent as monitoring of different types of properties (e.g.
security, or reliability) of SBAs often depends on the
surrounding situation of the SBA system or its user (e.g. in ATM
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systems security measures need to be tightened at the e
hours). However, most exisiting context monitoring approa
mainly focus on physical context (e.g. location, surroung
resources for computation, temperature) ignoring the
context. Nevertheless, the context of the user of an SBA
skill, role preferences of the user) may have significant im
on the monitoring of SBA. For example with the improvemen
user skills user starts to use advanced features of an SB
hence requires the monitoring of the advanced features (¢
SBA. The objective of this research question is to find a solu
that supports the adaptation of the monitor (and the SBA) d
the change of the context of the users’ of the SBA.

vening
ches
ling
user
(e.q.
pact
t of

A and
f the
ition
ue to

ased

Challenges HCI and context aspects in the development of service [
applications
IRF elements -SAM

- Identify adaptation need
- Monitoring engine

Related questions

-CD-JRA-1.2.2 Taxonomy of Adaptation Principles and

Ms

nted
s the

References
Mechanisms

- PO-JRA-1.2.3 Baseline of Adaptation and Monitoring PT|
across Functional SBA Layers

Glossary -

Keywords -

Name Using models and aspect to design and adapt SBS

Synopsis Use of the combination of model-driven design, aspect-orie
approaches, and variability modeling as the way to addres
problem of dynamic self-adaptation of complex SBA systems.

Authors INRIA

Type Method

Description High-variability of features in Dynamic Adaptive Systems (DA

\S)

introduces an explosion of possible runtime system configurations
(often called modes) and mode transitions. Designing these
configurations and their transitions is tedious and error-prone,
making the system feature evolution difficult. For self-adaptation

of services, we want to adapt quickly because 1) the evoluti

bn of

the context of the application (services) is dynamic and changes

can appear in a short laps of time and 2) the evolution of
itself should be reflected on the fly. Uniform modeling with
automated adaptation support are required in these settings.
This research question aims to study the use of Model-D
Design and Aspect-Oriented Modeling (AOM) to tame

SBA
the

riven
the

combinatorial explosion of DAS modes. Using AOM techniques,

one could derive a wide range of modes by weaving aspect

5 into

an explicit model reflecting the runtime system and to use these
generated modes to automatically adapt the system. Model
representation can help to detect adaptation needs before they

appear thus enabling proactive SBA adaptation.
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Challenges o Proactive adaptation and predictive monitoring;
. Quality Prediction Techniques to Support Proactive
Adaptation
o Comprehensive and integrated adaptation and monitpring
principles, techniques, and methodologies

IRF elements Conceptual Research Framework: SAM; SQDNA; SCC;| S|,
Integrated A&M Capabilities; QA Capabilities
Reference Life-Cycle: Requirements Engineering and Design;
Identify Adaptation Need; Identify Adaptation Strategy
Logical Run-Time Architecture: Monitoring Engine; Adaptation
Engine; Run-Time QA Engine
Logical Design Environment: Modelling Techniques

Related questions o Cross-layer monitoring mechanisms
o Predictive SBA monitoring techniques
. Design for adaptation
o Associate adaptation strategies to the adaptation triggers

References o B. Morin, T. Ledoux, M. Ben Hassine, F. Chauvel, |O.
Barais, J.M. Jezequel. "Unifying Runtime Adaptation and Design
Evolution". In CIT 2009

Glossary Evolution, self-adaptation

Keywords Model-driven design, aspect-oriented programming,
models@runtime

Name Process Mining to devise complex monitoring and adaptation
mechanisms and tools

Synopsis Use of process mining techniques to support the monitoring and
adaptation of SBAs

Authors CNR

Type Mechanism

Description Process Mining joins ideas of process modeling and analysis on the one
hand and data mining and machine learning on the other.
This approach provides means to extract from the previously collected
data an additional knowledge not explicitly modeled before. In this way,
it is possible to reveal the patterns and relations in the SBA behavior
that are different from those expected by the SBA designer. These
patterns and relations may characterize the deviations that are critical
for the SBA functioning and adaptation, thus enabling prediction and
smarter adaptation decisions in the application management.

Challenges Proactive adaptation and predictive monitoring

IRF elements Conceptual Research Framework: SAM; BPM; Integrated A&M
Capabilities;
Reference Life-Cycle: Identify adaptation need; Operation |and
Management; lIdentify Adaptation Strategy;
Logical run-time environment: Adaptation Engine; Monitoring
Engine;

Related questions o Analysis of Influential Factors of KPIs and SLA
Violations Based on Machine Learning techniques
o Runtime Prediction of KPIs and SLA Violations Based on
Machine Learning Techniques

References CD-JRA-1.2.2 Taxonomy of Adaptation Principles and
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Mechanisms
Glossary Process Mining; Predictive Monitoring; Machine Learning;
Keywords -
Name Service evolution
Synopsis Approach to handle the evolution of services
Authors Vasilios Andrikopoulos, Salima Benbernou, Mike Papazoglou
Type Technique
Description In an environment of constant change, driven by competition
and innovation, a service can rarely remain stable - especially
when it depends on other services to fulfill its functionality.
However, uncontrolled changes can easily break the existing
relationships between a service and its environment| (its
customers and providers). The need is to propose an approach
that allows for the controlled evolution of a service by leveraging
the loosely-coupled nature of the SOA paradigm
Challenges Comprehensive and integrated adaptation and monitpring
principles, techniques, and methodologies
| RF elements requirements engineeriramd design
Related questions -
References The deliverable CD JRA 1.1.4, CDJRA 1.25
Glossary -
Keywords Contract, service versioning, evolution, compatibility
Name Adaptation of monitors to handle SBA and context changes
Synopsis Identify new techniques to (semi-) automatically adapt $BA
monitors as a reaction to changes/adaptations in the application
and user context.
Authors Annapaola Marconi (FBK)
Ricardo Contreras (CITY)
Type Technique
Description Monitoring is a key issue in SBA life-cycle that enables all forms
of proactive and reactive adaptation at the different layers af the
application. Monitoring techniques are based on a set of cgptors
attached to different entities in the system and in the environment
capturing the events that are relevant for the application, and on a
set of monitoring formulae aggregating and correlating these
events into complex system properties. The dynamicity |and
adaptability of SBA may affect the entities to which the captors
are attached and thus invalidate/alter the system properties to be
monitored.
The objective of this research question is to investigate [new
techniques dealing with the (semi-) automatic adaptation of SBA
monitors (e.g. monitor rules) as a reaction to changes/adaptation
in the application and user interaction.
Challenges Context- and HCl-aware SBA monitoring and adaptation

Comprehensive and integrated adaptation and monitoring
principles, techniques, and methodologies
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| RF elements

Framework: SAM, Integrated A&M Capabilities
I nfrastructure: Monitoring engine

Related questions

Context and HCI aware adaptation of SBA monitors
Monitoring and adaptation for autonomous SBA components
Means to identify adaptation strategies across layers

2.2.3. Questionsfrom JRA-1.3
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References R. Contreras, A. Zisman, “A Pattern-based Approach | for
Monitor Adaptation”, SWSTE10 IEEE International Conference
on Software — Science, Technology & Engineering, Herzlia,
Israel, June 15-16, 2010.

R. Contreras, A. Zisman, “ldentifying, Modifying, Creating, and

Removing Monitor Rules for Service Oriented Computing”,

Third International Workshop on Principles of Engineering

Service-Oriented Systems (PESOS), 2011.

CD-JRA-1.2.2 Taxonomy of Adaptation Principles and

Mechanisms

CD-JRA-1.2.5 Comprehensive, integrated adaptation |and
monitoring principles, techniques and methodologies across
functional SBA layers considering context and HCI

Glossary Monitoring Mechanisms; Self-adaptation; Autonomic system,
Context

Keywords SBA Monitoring, self-adaptive monitors

Name Enc-to-End Quality definition Language

Synopsis Understand how to express quality requirements and cons:
in SBA

Authors Kyriakos Kritikos, Cinzia Cappiello, Pierlui Plebani, Barbarz:
Pernici (Polimi

Type Languag

Description Quality of service (QoS) can be a critical element for achie
the business goals of a service provider, for the acceptanc
service by the user, or for guaranteeing service charaics in a
composition of services, where a service is defined as sof
and softwar-support (i.e., infrastructural) services which are
available on any type of network or electronic channel. A corr
model for expressing quality constraints and requints is
needed to make possible an agreement between provide
user:

Challenges Enc-to-End Quality Reference Model
Rich and Extensible Quality Definition Langui

| RF elements

Related questions

References http://bibadmin.-cube-network.eu/show.php?id=249

Glossary -

Keywords Quality model, Quality me-model

Name KPI monitoring for SBA

Synopsis Understand how the lack of information due to the involveme
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external services affects the KPI monito

Authors Cinzia Cappiello, Kyriakos Ktikos, Pierluigi Plebani (Polimi),
Branimir Wetzstein (USTUT

Type Methoc

Description Performance measurement of business processes is ty
performed in terms of Key Performance Indicators (KPIs), w
are key metrics for evaluating the procesin terms of time, cost,
and quality dimensions. The evaluation of KPIs is basel
measurement data obtained by monitoring process activities
provision of needed measurement data is often costly, in part
for nor-IT based process activities, or KPIs measurement is
simply not possible, for example, if some parts of the proces
performed as a service by an external organization. For
reasons, the KPI evaluation is hamper

Challenges Enc-to-End Quality Reference Model
Rur-time Quality Assurance Techniques
Monitoring of Quality Characteristics of Service Orchestrat
and Service Choreograph

| RF elements Operation & Management; Monitoring Eng

Related questions -

References -

Glossary Key Performance Indicat

Keywords -

Name Negotiation capabilities under the o}world assumption

Synopsis How to ensure a proper selection of services able to satis-
functional constrain

Authors M. Comuzzi (CITY), K. Kritikos, P. Plebani (POLIV

Type Model

Description Negotiation s required before invoking a service in order| to
identify how the invocation must occur in terms of functional
nor-functional criteria. This process is possible when all |the
involved parties agree on the same negotiation protocol
bilateral negdations). Considering a Service Oriented
Architecture (SOA), this negotiation protocol cannot
predefined, but it must be selected by considering the negot
capabilities of the involved service

Challenges Exploiting user and task models for ematic quality contract
establishmel

| RF elements SED; SQDNA; Integrated quality DN&A capabilitie
construction; Operation and Management; Negotiation E

Related questions -

References http://bibadmin.-cube-network.eu/show.php?id=21

Glossary Quaity of Service Negotiation, Service Level Agreement
Negotiatior

Keywords -
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Name Service composition ri-time validation of non-functiong
requirement

Synopsis How to ensure a proper selection of services able to satis-
functional constrain

Authors Carlo Ghezzi, Luciano Baresi, and Sam Guinea (POL

Type Methodolog

Description Specifying functional and n+functional properties only at th
level of interfaces is required to support lifelong validatior
dynamically evolvable compositic, which massively use latg
binding mechanisms. Indeed, at design time a service ref
externally invoked services through their required interface
run time, the service will resolve its bindings with extel
services that provide a matching inace, i.e., their provided Qo
conforms to the one defined at design t

Challenges Enc-to-End Quality Reference Model
Rur-time Quality Assurance Techniques
Monitoring of Quality Characteristics of Service Orchestrat
and Service Choreograph

| RF elements Operation & Management; Monitoring Eng

Related questions -

References Luciano Baresi, Elisabetta Di Nitto, Carlo Ghezzi, "Toward (-
World Software: Issue and Challenges,”" Computer, vol. 39
10, pp. 3+-43, Oct. 2006.

Glossary Validation Service Composition

Keywords -

Name Automated quality negotiation and agreement in diverse se
infrastructure

Synopsis Examine and provide a way for unified quality assurance
service execution in various environments like Clouds and

Authors Attila Kertesz (SZTAKI

Type Methodolog

Description SLA usage is highly studied within the Service and the
communities, but the lack of standards for SLA negotiations
assurance are dominating in most research field-Cube. This
gueston looks for common protocols that are needed for §
negotiation, agreement and cancellation, capable of har
different aspects ranging from Cloud infrastructures to ht
provided services. The aim is to seek for unified solution:
integrating gri-related aspects of quality guarantees with o
research fields of-Cube.

Challenges Rur-time Quality Assurance Techniques
Proactive SLA negotiation and agreen
Enc-to-End Quality Reference Model

| RF elements -

Related questions -

References http//bibadmin.s-cube-network.eu/show.php?id=135

Glossary -

Keywords -

ther
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Name Runtime Prediction of KPIs and SLA Violations Based
Machine Learning Techniqu

Synopsis Understand how to use machine learning techniques for ru
prediction of KPIs and SA Violations in SBAS.

Authors Branimir Wetzstein (USTUTT), Philipp Leitner (TU\

Type Techniqu:

Description Quality prediction is an essential prerequisite for triggering
proactive adaptation of serv-based applications. We will thy
investigatehow existing machine learning techniques can be
for analyzing event data at runtime for providing predictions
KPIs and SLA violations

Challenges Quality Prediction Techniques to Support Proactive Adapt
Analysis and Prediction of Quality faracteristics of Servic
Composition
Proactive Adaptation and Predictive Monitol

| RF elements -

Related questions -

References http://bibadmin.s-cube-network.eu/show.php?id=263

Glossary -

Keywords -

Name Online Testing for Quality Predion

Synopsis Understand how to use online testing techniques to predict f
failures of an SB/

Authors Andreas Metzger, Osama Sammodi (Unil

Type Techniqu:

Description Quality prediction is an essential prerequisite for triggering
proactiveadaptation of service-based applications. We will thus
investigate in how far existing software and service te:
techniques can be used as a means for quality prediction
involves understanding synergies with monitor

Challenges Quality Predicion Techniques to Support Proactive Adaptation
Rur-time Quality Assurance Techniques
Proactive Adaptation and Predictive Monitor

| RF elements -

Related questions -

References http://bibadmin.-cube-network.eu/show.php?id=7
http://bibadmin.-cube-network.eu/show.php?id=129
http://bibadmin.-cube-network.eu/show.php?id=131
http://bibadmin.-cube-network.eu/show.php?id=11
http://bibadmin.-cube-network.eu/show.php?id=23
http://bibadmin.-cube-network.eu/show.php?id=75
http://bibadmin.-cube-network.eu/show.php?id=123

Glossary -

Keywords -
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Name Rur-time Verification for Quality Prediction

Synopsis Understand how to exploit r-time verification to predict the
deviation from requiremen

Authors Andreas Metzger, Andreas Gehlert (UniC

Type Techrique

Description Quality prediction is an essential prerequisite for triggering
proactive adaptation of serv-based applications. One important
research question thus is to understand in how far ex
verification techniques can be used as a I1s for quality
prediction. This involves understanding synergies
monitoring, as well as a concise specification of the requirer
and context assumptio

Challenges Quality Prediction Techniques to Support Proactive Adapt
Rur-time Quality Assurance Techniques
Proactive Adaptation and Predictive Monitol
HCI and context aspects in the development of service |
application

| RF elements -

Related questions -

References http://bibadmin.-cube-network.eu/show.php?id=7
http://bibadmin.-cube-network.eu/show.php?id=129
http://bibadmin.-cube-network.eu/show.php?id=131
http://bibadmin.-cube-network.eu/show.php?id=11

Glossary -

Keywords -

Name Advantages of nc-intrusive QoS monitoring of services and
service compositiot

Synopsis Explore ways of system observations that influence regular
operation the less and benefit from the result to estimate ci
available Qo:.

Authors TUW

Type Techniqu

Description Quality prediction is an essential prerequisite for triggering
proactive adsatation of service-based applications. There |are
different ways to monitor the quality of a service. We
investigate no-intrusive approaches that estimate QoS from|the
client’s as well as from the server’s perspective. This involve
runtime validasion of given SLA parameters and determjne
current compliances or violatior

Challenges Quality Prediction Techniques to Support Proactive Adapi

Run-time Quality Assurance Techniques
Proactive SLA negotiation and agreement

| RF elements -

Related questions -

References -

Glossary -

Keywords -
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Name Lifecycle of service compositio

Synopsis Research and predict the trend of service changes on the b
bio-inspired models. Derive models for service evolutions.

Authors TUW

Type Methodology, Technique

Description Researching the lifecycle of service compositions can inc
different methodologies. We aim at the creation of technique
the analysis of service dependencies in complex service
systems with regard to the changes L biological principles
The resulting models of service changes and evolutions cot
exploited to predict the expected deviations of the usual ope
of the servic-based applications.

Challenges Enc-to-End Quality Reference Model

[RF elements -

Related questions -

References -

Glossary -

Keywords -

Name Online QA approach:

Synopsis Understand how to exploit existing analysis and QA techniqu
SBA rur-time to capture and even predict possible failures
problem:

Authors Marco Pistor, Raman Kazhamiakin

Type Techniqu:

Description To be able to ensure the expected functional an«-functional
guality of the dynamic and highly adaptable SBAs online ane
and QA techniques are necessary. In this way, the probler
cannot be anazed at design time will be detected and e
predicted. This will include the use of the existing techniq
such as testing, verification and simulation ar-time.

Challenges Rur-time Quality Assurance Techniques
Quality Prediction Techniques to Sujrt Proactive Adaptation

| RF elements SQDNA; Operation and Management; I-time QA Engine

Related questions Online QA approach:

References http://bibadmin.-cube-network.eu/show.php?id=23
Gehlert, A. Bucchiarone, R. Kazhamiakin, A. Metzger, M. Pis
and K. Pohl: “Exploiting Assumptic-Based Verification for the
Adaptation of Servic-Based Applications”. In Proc. SOAP tra
at Symposium on Applied Computing (SOAP@SAC), 2010
appea

Glossary -

Keywords -

Name Adaptation quality framewo

Synopsis Quality requirements, quality assurance and analysis foi
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adaptation aspect of SB/

Authors Raman Kazhamiakin, Marco Pist

Type Methodology, techniqt

Description There is a need to understand the specific requirement:
specific techniqueshat aim to ensure their correct and rob
adaptation of SBAs. This should include taxonomy
requirements and problems concerning the robustness
adaptation aspects of SBAs, specifying these problems both
conceptual level and through cone scenarios and examplé
taxonomy of QA approaches and techniques that could potel
be applied to these adaptation aspects; novel technique
extensions of existing QA techniqt

Challenges Enc-to-End Quality Reference Model
Rur-time Quality Assurance Techniques

| RF elements SQDNA; Requirements Engineering and Design; Verifica
Technique

Related questions Online QA approach:

References http://bibadmin.-cube-network.eu/show.php?id=28
http://bibadmin.-cube-network.eu/show.php?id=269

Glossary -

Keywords -

Name Automatic identification of relevant concepts to model (
evolutior

Synopsis Approaches that try to validate adaptation need to generate
test data to stress the adaptation lc

Authors Sagar Se— Benoit Baudry - Olivier Barais

Type Methoc

Description Composite services operate in an environment where each
atomic services show constant chan¢ quality of service (Qo0S).
For example, the variation in response times of each ai
service results in a variatiorf response times of a compos
service. We model the variability or the different scenaric
QoS of services using a QoS meta-model. However, we ¢
observe that a composite service uses only a subset of th
metamodel to describe its QoS regments rendering a large pa
of the QoS metamodel unnecessarily complex for a ¢
objective What is this subset of relevant concepts to model
variability %

Challenges Enc-to-End Quality Reference Model
Rur-Time Quality Assurance Techniques
Quality Prediction Techniques to Support Proactive Adaptatior

| RF elements -

Related questions -

References Models 09 -cube paper

Glossary -

Keywords Model based testing of SI
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Name Generation of test scenario to stress QoS of

Synopsis Approach to enerate QoS test data scenarios to stress test the
adaptation logit

Authors Sagar Se

Type Methoc

Description Manually enumerating all possible QoS scenarios conforming
QoS metamodel is impossible due to constraints ar
combinatorial number opossibilities. Therefore, enumerating
different QoS scenarios to validate or test a composite s¢
requires the application of a formal method with auton
instance generation capabilities. Transforming the entire
metamodel to a formal method fiscenario generation is npt
scalable. What heuristics can be applied to reduce the searct
of a formal method to a maximum extent such that we ger
only relevant scenarios

Challenges End-to-End Quality Reference Model
Rur-Time Quality Assurance Techniques
Quality Prediction Techniques to Support Proactive Adapt

| RF elements -

Related questions -

References -

Glossary -

Keywords Predictive monitoring, resource usage, cost,-awareness

Name Models@Runtime to check and optimize thaptation plan

Synopsis Find algorithms to optimize and guarantee an executior

Authors Erwan Daubert and Francoise André and Olivier B

Type Methoc

Description Decision, planning and execution for adaptation take in the
context of complx systems. For self-adaptation of services,|we
want tc adapt quickly because the evolution of the context of the
applicatior (services) is dynamic and changes can appear|in a
short laps of time. Tavoid this problem, proactive adaptation is a
solution. Mcdel representation can help to detect adaptation needs
before they appei

Challenges (JRA 1.2) Proactive adaptation / predictive monitoring
(JRA 1.3) Quality Prediction Techniques to Support Proa
Adaptatior

| RF elements Conceptual Research Framerk: SAM; SQDNA; SCC,; SI;
Integrated A&M Capabilities; QA Capabiliti
Reference Lif-Cycle: Requirements Engineering and Design;
Identify Adaptation Need; Identify Adaptation Strate
Logical Rur-Time Architecture: Monitoring Engine; Adaptation
Engine; Rin-Time QA Engine
Logical Design Environment: Modelling Techniq

Related questions -

References -
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Glossary

Keywords

Name

Proactive SLA negotiation and agreen

Synopsis

Research the necessity of proactive SLA negotiation to hand
violation of an agreed SLA in order to provide uninterrug
service without affecting the performance of the ser

ted

Authors

George Spanoudakis and Khaled Mahbub (!

Type

Techniqu

Description

SLA negotiation is the process where the service provide the
service consumer resolve disputes and reach an agreem
desired level of service and other individual or collec
advantages/disadvantages that satisfies each partner invol
the negotiation process. In today’'s service oriented environ
most services are composed hierarchically, i.e. a service prg
needs to access one or more services to offer a specific sen
such settings several SLAs need to be agreed by the patrtici
parties contributing to the final service deliveredthe client.
Inability of any of the participating party to meet the service |
objective of the agreed SLA may affect the overall service,
suspension of the service provisioning or premature termin
of the agreement. Most research efforts f to handle the
violation of an agreed SLA either by provisioning penal
depending on the importance of the service level objective
suggesting runtime renegotiation where either the service

objectives of the agreement are revised to accepice from the
existing provider or a new SLA is provisioned with a new set
provider terminating the existing SLA. All these approaches
reactive in nature that offers corrective actions only after a se
level agreement has been violated. Thether affect the quality
of the delivered service or fail to guarantee uninterrupted se
The aim of this research question is to find a solution

supports proactive negotiation of service level agreemel
handle runtime violation of service le agreements withou
interrupting services or affecting the quality of servi

vider

Challenges

Proactive SLA negotiation and agreen

| RF elements

- SAM

- SQDNA

— Negotiation Engine

— Discovery and Registry Infrastructure

Related questions

References

Glossary

Keywords

Name

Design, Specification & Verification of a Negotiation & Contr
Agreement Protoc

Synopsis

Important and often ignored distributed computing limitati

requires a new SLA negotiation and agreement protocol 1
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designed, speded and verified.

Authors Michael Parkin (Tilburc

Type Technique

Description The vision of a distributed, serv-oriented architecture (SOA)

providing or-demand services lacks a protocol through which
SLAs can be negotiated and agreed between dce provider
and their potential customers in a f-tolerant manner. Current
protocols for agreeing SLAs do not take into account the inh
uncertainty in distributed computing environments (ref. -
Generals Parad® and Brewer’s conjectufe As a result, the
traditional, predictive interaction models, such as -phase
commit, and the transactional ACID properties no longer a|
stateful protocols like these couple services, block under
resources and limit the availability and scalabilitya service, al
of which are undesirable when agreeing Sl

In order to fulfil this vision, a shared specification (since sen
only share protocol specifications and nothing else in order
interoperabl®) is required of an abstract, implementation,
technology and dome-independent protocol to negotiate gnd
agree binding SLA

Questions will be encountered in both the description
verification of the protocol to ensure it captures and can hi
the concurrency, (partial) failure and race ccions inherent in
distributed environment

Challenges Proactive SLA negotiation and agreen
| RF elements Framework:
- SQDNA
Life Cycle:
- Requirements Engineering & Design; Construction.
Infrastructure:
- N/A
Related questions -
References PC-JRA-1.3.1 Survey of quality related aspects relevant for SBAs

CD-JRA-1.3.2 Quality Reference Model for SBA
CD-JRA-1.3.3 Initial Concepts for Specifying End-to-End Quality

Characteristic
Glossary Service Level Agreement, Quality of Service Negotia
Keywords Service Level Agreement (SLA), Negotiati
Name Optimisation of Business Proces
Synopsis Configuring generic process with the 'best' services to mee-

specified multidimensional e-to-end QoS requirements from the
many services that may la functional match.

1 J. Gray: "Notes on Data Base Operating Systems". LNCS 60: Operating Systems, An
Advanced Course, pp. 393-481, 1978.

2 S. Gilbert, N. Lynch: "Brewer's conjecture and the feasibility of consistent, available,
partition-tolerant Web services". ACM SIGACT News 33(2), 2002.

3 P. Helland: “Data on the Inside, Data on the Outside: An Examination of the Impact of Service
Oriented Architecture on Data”. MSDN Library, 2006tp://msdn.microsoft.com/en-
us/library/ms954587.aspx
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Authors

Michael Parkir

Type

Technique

Description

Motivation: Generic business processes — also referred t
process skeletons, frameworks, fragments or temple
encapsulate generic kn-how about the structural ar
operationl semantics of a particular business process. T
generality refers to their capacity to be changed, tailore
parametrized to us-specific quality of service requirements a
constraints

An important question to address in the efficient-demand
deployment of service bas-applications is the ability of a servic
enc-user (or client application) to take a generic business pr¢
and configure it according to desired quality of service (C
requirements. These QoS requirements may be manifol be
across different logical layers of the application, from bus-
related to system infrastructure; i.e., they multidimensional.
The research question here is determining what techniques
used to find the optimal configuration of servicesfferentiated
by their qualities of service that satisfy the preferences
constraints of the users when configuring (c-configuring) a
service-based application.

0 as

d
heir

nd

e
DCESS

Challenges

Quiality prediction techniques to support proactive adapt.
Rur-time quality assurance techniques.

| RF elements

Framework:

- SQDNA

Life Cycle:

- Deployment & Provisioning; Operation & Management.
Infrastructure:

- N/A

Related Questions

References

CD-JRA-1.3.4: Initial set of principles, techniques 3

SLAS.

\ind

methodologies fc assuring end-to-end quality and monitoring

Glossary

Business Process, Business Process Pattern, Process Fri
Process Model, Business Process Optimis

Keywords

Service Selection, Differentiated Services, -to-End QoS,

Name

\Validation of service behaviour.

Synopsis

In order to assure consistent service actions (and ensure ¢
nteroperability) the validation of service behaviour confirm
service supports a protocol specification, i.e., that the se
behaves according to intctions described in the specification.

Authors

Michael Parkin (Tilburc

Type

Technique

Description

The underlying, often unacknowledged, assumption in SOA it
services behave (i.e., take actions) according to message
between them. Message hanges follow agreed protocols,
shared specifications of allowed messages and the order in
they may be sent

or

Validating and assuring correct service behaviour is critici
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ensuring service interoperability, the cornerstone c-demand
servce provision. The validation of service behaviour is critica
order for a provider using a particular protocol can demons
the service supports that protocol. Service clients benefit
being assured the service will follow predictable, consi
patterns of behaviou

Current methods for achieving validation often require intir
knowledge of the service cc-base (e.g., when using unit a
functional testing approaches), making each validation proce
individual solution.

Such al methodogy requires a protocol specification capable
being formally analysed and deriving the interaction (sel
behaviour validation) patterns from it. These patterns shou
described abstractly so they can be bound at a later time to
many networltransports or technologies a service could suppq
It is anticipated that the methodology for validating ser
behaviour will be through the analysis of a shared, formal pro
specification to produce a set of abstract interaction patterr
servce must support. In order to develop this methodol
techniques from bla-box, clean-room and statistical tesfin
should be investigated and adapted for a se-oriented
environmen

|l in

of

DIt.

Pgy,
g

Challenges

Rur-time quality assurance techniques.

| RF elements

Framework:

- SQDNA

Life Cycle:

- Requirements Engineering & Design; Construction
Infrastructure:

- N/A

Related Questions

References

T-JRA-1.3.3: Assuring and Monitoring End-to-End Qua
Provision and SLA Conformant

ity

Glossary

Service, Service Intaction Pattern, Service Specification, Sery
Analysis.

ice

Keywords

Quality Assurance, Service Interoperabi

Name

SLA Negotiation for non functional QoS

Synopsis

Approach to handle the evolution of non Functional QoS
privacy in an SLA. A gan theory based negotiation protocol
provided

Authors

Salima Benbernou, Hassina Meziane (ParisDescartes/U

Type

Techniqu

Description

promises describing how they will handle personal data of
individual. However, privacy policies do not convince poter

S

In order to take into account the privacy concerns of the individuals in
SBA, the organizations (e.g., Web services) provide privacy policies as

the
tial

individuals to disclose their personal data, do not guarante¢ the

protection of personal information, and do not provide how to h3

ndle

4 S.J. Prowell, C.J. Trammell, R.C. Linger, J.H. Poore: "Cleanroom Software Engineering:
Technology and Process". Addison-Wesley Professional, 1999.
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the dynamic environment of the policies.
Challenges Exploiting user and task models for automatic quality con
establishmel
Rich and Extensible Quality Definition Langui
| RF elements Conceptual research framework: SQDNA
Related questions Rur-time Verification for Quality Prediction
References The deliverable CD JRA 1.Z
Glossary -
Keywords Agreement, SLA, privacy, negotiati
Name Relaxing QoS in SBA and techniq
Synopsis Relaxing QoS of reqtements in SLA, thus driving web service
selection while composing servict
Authors Salima Benbernou, Manuel Carro, Moh-Said Hacid,
Mohamed Zemir
Type Techniqu
Description Guarantee terms correctness is no more verified in case of sgrvice
unavailability or failure. But the customer, one part of the agreerent,
wants to see his business work at anytime with the attributes he has
chosen and that makes the service useful. In case of failure, techniques
are to be provided to exchange the faulty service for another with|same
properties using CSP concept. In that way, in some cases, it is not easy
to fulfill this condition. In fact, two services can piarward some
attributes with the same values but not all of them because |most
problems are over-constrained and would not be solvable if we [nsist
that all theirequirements are strictly met.
Challenges Rur-time Quality Assurance Techniques
Rich and Extensible Quality Definition Langui
| RF elements SAM; SQDNA
Related questions -
References Ongoing eliverables CD JRA 2.2.4 and JRA 1.3.5
Glossary -
Keywords -
Name How can cosbased derivation of data-aware QoS for a seryvice
composition be used to drive adaptat
Synopsis Several interesting classes of QoS attributes can be relate:
the pridblem of cost in terms of consumption of some logjcal
resources, related to events that are accounted for c
execution of a composition. Safe upper and lower bounc
composition costs can be deduced statically by taking into ac
features of inpt data. Such resource usage information can be
useful to inform and/or trigger adaptation of a compos
Authors Manuel Carro, Dragan Ivanovic (UP
Type metho
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Description

Deriving information on safe deaware cost functions gives
possibility ‘0 drive adaptation with respect to both environme
constraints, and QoS constraints required by the user. The

of QoS is related to the notion of generalized resource usac
cost

a
ntal

Challenges

Proactive adaptation / predictive monitol

Enc-to-End Quality Reference Model

Rur-Time Quality Assurance Techniques

Quality Prediction Techniques to Support Proactive Adapt
QoS Aware Adaptation of Service Compositi

| RF elements

Conceptual Research Framework: SAM; SQDNA; SCC
Integrated A& Capabilities; QA Capabilities

Reference Lif-Cycle: Requirements Engineering and Design;
Identify Adaptation Need; Identify Adaptation Strat

Logical Rur-Time Architecture: Monitoring Engine; Adaptation
Engine; Ru-Time QA Engine

Logical Design Enviroment: Modelling Techniques

Related questions

References

Glossary

Keywords

Proactive adaptation, resource usage, cost-awareness

Name

How can cosbased derivation of data-aware QoS for a ser
composition be used for predictive monitg?

vice

Synopsis

Several interesting classes of QoS attributes can be relate
the problem of cost in terms of consumption of some lo
resources, related to events that are accounted for ¢
execution of a composition. Safe upper and lower boun
composition costs can be deduced statically by taking into ac
features of input data. Such resource usage informati
combination with measured or estimated environmental fact
the infrastructural level, can be used for predicting pos
violations of QoS constraints (or absence thereof) ahead o

Authors

Manuel Carro, Dragan Ivanovic (UP

Type

Methoc

Description

Deriving information on safe deaware cost functions gives
possibility for predictive monitoring with respect tboth
environmental constraints, and QoS constraints required b
user. The notion of QoS is related to the notion of genere
resource usage, i.e. C(

a

Challenges

Proactive adaptation / predictive monitol

Enc-to-End Quality Reference Model

Rur-Time Quality Assurance Techniques

Quiality Prediction Techniques to Support Proactive Adapt
Monitoring of Quality Characteristics of Service Orchestrat
and Service Choreograph

| RF elements

Conceptual Research Framework: SAM; SQDNA; SCC
Integrated A&M Capabilities; QA Capabilities

Reference Lif-Cycle: Requirements Engineering and Design;
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Identify Adaptation Need; Identify Adaptation Strat
Logical Rur-Time Architecture: Monitoring Engine; Adaptation
Engine; Ru-Time QA Engine
Logical Deign Environment: Modelling Techniques

Related questions -

References -

Glossary -

Keywords Predictive monitoring, resource usage, cost,-awareness

Name Quality estimation using service invocatic

Synopsis Enc-to-End quality estimation using Link-Analysis techniques.

Authors Fabrizio Silvestri, Franco Maria Nardini, Gabriele Tolo

Type Methodology, Techniqu

Description Enc-to-End quality estimation using Link-Analysis techniques.

Service invocations can be represented as a graph whch
node is a service and each directed edge is an invocation
two services. Each edge can also be weighted representing
more “costs” of the invocation among two services. A sel
network can thus be represented as a directed weighed gi it
possible to exploit past services invokation patterns to effect
evaluate the quality of a service (and in general of se
providers)

Challenges Quality Prediction Techniques to Support Proactive Adapt

IRF elements Conceptual researctamework: SI; SCC; SAM; SQDNA

Related questions -

References -

Glossary -

Keywords Link-Analysis Techniques, Quality Estimation.

Name How can en-to-end quality be assured through extension

Software Development Quality Assurance Proce:

Synopsis Modification of existing software engineering and software
engineering management processes so that the required end-to-
end quality can be implemented in the service.

Authors Ita Richardson and Sajid Hast

Type Methoc

Description The major type of m-time quality assurance is monitorin

However, this needs to be enhanced through the use of so
engineering quality assurance techniques. In our research,
interested in how existing techniques, such as those specit
ISO15504, can be tended to support monitoring for the
assurance of e-to-end quality. To do this, we will investigate
extensions to software engineering processes such as vali
and verification. Furthermore, this research will investigat
least one software emeering management process, €.g.
configuration management, studying whether it can be moc

to assure er-to-end quality.  Our ultimate aim is to ensure end-
to-end quality in the final service, and our research will
demonstrate whether this can bene through extension of both
software engineering and software engineering manage
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processes

Challenges Rur-time Quality Assurance Techniques

| RF elements -

Related questions -

References -

Glossary -

Keywords -

Name Predictable factors for Pro-active SLA negotiation

Synopsis Investigate the range of predictable factors that can affec
utility of pro-active SLA negotiation.

Authors CITY

Type -

Description Proactive SLA negotiation reduces the time required for runtime
replacement of services but may also lead to a waste of system
resources due to negotiation of SLA with service providers whose
services might never be used. Hence, the process of selectin
services/providers for proactive SLA negotiation needs to be
integrated with prediction capabilities for different factors that
affect the chances of using pre-negotiated SLA (e.g. the pote
for needing to replace the service for which a particular provider
offers an alternative, the potential of ending up with a successfully
pre-negotiated SLA with a particular provider etc). City will
investigate the range of predictable factors that can affect the
utility of pro-active SLA negotiation.

Challenges Proactive SLA negotiation and agreement
Quality prediction techniques to support proactive adaptation
End-to-End Quality Reference Model

[RF elements -

Related questions Proactive SLA negotiation and agreement

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality
SLAS)

Glossary -

Keywords SLA, proactive SLA negotiation, predictable factors

Name Integration of prediction mechanisms with proactive SLA
negotiation

Synopsis Investigate ways of integrating related prediction mechan
with the proactive SLA negotiation framework

Authors CITY

Type -

Description Proactive SLA negotiation reduces the time required for runtin
replacement of services but may also lead to a waste of syste
resources due to negotiation of SLA with service providers wh
services might never be used. Hence, the process of selectin
services/providers for proactive SLA negotiation needs to be
integrated with prediction capabilities for different factors that
affect the chances of using pre-negotiated SLA (e.g. the pote
for needing to replace the service for which a particular provid
offers an alternative, the potential of ending up with a success
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pre-negotiated SLA with a particular provider etc). City will
investigate the ways of integrating related prediction mechanisms
with the proactive SLA negotiation framework that it has
developed in S-Cube.

Challenges Proactive SLA negotiation and agreement
Quality prediction techniques to support proactive adaptation
End-to-End Quality Reference Model

[RF elements -

Related questions Proactive SLA negotiation and agreement

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality and
SLAS)

Glossary -

Keywords SLA, proactive SLA negotiation, quality prediction

Name Agent-based technology and chemical programming for proactive
SLA negotiation

Synopsis Using agent-based technology exploiting chemical programming
methods to devise effective negotiation mechanism, to proactively
fire negotiations before possible failures arise.

Authors CNR

Type -

Description Proactiveness is deemed an important feature of service-based
systems. Research mostly focuses on prediction of quality and
related quality assurance techniques (see TJRA-1.3.3). However,
negotiation (due to considerable time and resource requirements)
can become an obstacle to achieving proactiveness.

Thus, CNR will study the use of agent-based technology
exploiting chemical programming methods to devise effective
negotiation mechanisms. In particular, CNR wants to study the
possibility of proactively fire negotiations before possible failures
arise.

Challenges End-to-End Quality Reference Model
Proactive SLA negotiation and agreement
Quality prediction techniques to support proactive adaptation

[RF elements -

Related questions Proactive SLA negotiation and agreement

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality and
SLAS)

Glossary -

Keywords Agent-based technology, chemical programming, proactive |SLA
negotiation

Name Data mining techniques to support proactive adaptation

Synopsis Exploiting data mining techniques to predict the need for
proactive adaption

Authors CNR

Type -

Description Observations of the current trends in service research and
exchange with the S-Cube associate members have shown a very
strong relevance and interest in work on run-time quality
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assurance for service-based systems, especially considering
quality prediction to trigger pro-active adaptation.

Thus, CNR will investigate into exploiting data mining techniq
to predict the need for proactive adaption

Challenges Proactive SLA negotiation and agreement
Quality prediction techniques to support proactive adaptation
Proactive Adaptation and Predictive Monitoring
End-to-End Quality Reference Model

[RF elements -

Related questions -

References T-JRA-1.3.3 (Assuring and Monitoring End-to- End Qua
Provision and SLA Conformance)

Glossary -

Keywords Data mining, proactive adaptation

Name Framework for automating SLA negotiation

Synopsis Definition of a framework for automating the negotiation of
service level agreements

Authors Polimi

Type -

Description Proactiveness is deemed an important feature of service-based
systems. Research mostly focuses on prediction of quality an
related quality assurance techniques (see TJRA-1.3.3). However,
negotiation (due to considerable time and resource requirements)
can become an obstacle to achieving proactiveness.

Thus, Polimi aims at defining a framework for automating the
service level agreements negotiation.

Challenges End-to-End Quality Reference Model
Proactive SLA negotiation and agreement
Exploiting user and task models for automatic quality contract
establishment

[RF elements -

Related questions -

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality
SLAS)

Glossary -

Keywords Automated SLA negotiation

Name Support for Negotiation Models

Synopsis Enhancing support for SLA negotiation models

Authors SZTAKI

Type

Description Proactiveness is deemed an important feature of service-based
systems. Research mostly focuses on prediction of quality an
related quality assurance techniques (see TJRA-1.3.3). Howe
negotiation (due to considerable time and resource requireme
can become an obstacle to achieving proactiveness.

Thus, SZTAKI will investigate into enhancing support for
negotiation models of service level agreement

Challenges Proactive SLA negotiation and agreement
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Exploiting user and task models for automatic quality contract
establishment
End-to-End Quality Reference Model

[RF elements -

Related questions Proactive SLA negotiation and agreement

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality and
SLAS)

Glossary -

Keywords SLA, negotiation models

Name Process Mining for Quality Prediction

Synopsis Quality predictions based on process mining techniques

Authors SZTAKI

Type -

Description Observations of the current trends in service research and
exchange with the S-Cube associate members have shown a very
strong relevance and interest in work on run-time quality
assurance for service-based systems, especially considering
quality prediction to trigger pro-active adaptation.

Thus, CNR will investigate into exploiting process mining
techniques to predict quality of the business process.

Challenges Quality prediction techniques to support proactive adaptation
Proactive Adaptation and Predictive Monitoring
End-to-End Quality Reference Model

[RF elements -

Related questions -

References T-JRA-1.3.3 (Assuring and Monitoring End-to- End Quality
Provision and SLA Conformance)

Glossary -

Keywords process mining, quality prediction

Name The impact of data-related characteristics on the accuracy of QoS
predictions

Synopsis Investigate how data-related characteristics can impact the
accuracy of predictions of QoS in realistic systems

Authors UPM

Type -

Description Observations of the current trends in service research and
exchange with the S-Cube associate members have shown a very
strong relevance and interest in work on run-time quality
assurance for service-based systems, especially considering
quality prediction to trigger pro-active adaptation.

Thus, UPM will continue working on studying how taking into
account data-related characteristics can impact the accuracy |of
predictions of QoS in realistic systems. UPM'’s thesis (shared by
other members of the consortium) is that in reality the concrete
data plays an important role on the behavior of service-based
systems and cannot be ignored when making predictions. In [this
line, UPM wants to compare their approach with that generated
based on data-mining approaches and find out what is the best
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combination based on the type of services and services
compositions involved in a computation.

Challenges Quality prediction techniques to support proactive adaptation
Proactive Adaptation and Predictive Monitoring
End-to-End Quality Reference Model

[RF elements -

Related questions -

References T-JRA-1.3.3 (Assuring and Monitoring End-to- End Quality
Provision and SLA Conformance)

Glossary -

Keywords Data-related characteristics, accuracy of QoS prediction, |data
mining

Name Synergies between proactive negotiation and run-time QA

Synopsis Investigating into the synergies between proactive negotiation and
run-time QA

Authors UniDue

Type -

Description Proactiveness is deemed an important feature of service-based
systems. Research mostly focuses on prediction of quality and
related quality assurance techniques (see TJRA-1.3.3). However,
negotiation (due to considerable time and resource requirements)
can become an obstacle to achieving proactiveness.

Thus, UniDue will investigate into synergies between proactiye
negotiation and run-time QA

Challenges Proactive SLA negotiation and agreement
Run-time Quality Assurance Techniques
Quality prediction techniques to support proactive adaptation
Proactive Adaptation and Predictive Monitoring
End-to-End Quality Reference Model

[RF elements Operation & Management; Quality definition, Negotiation and
Assurance; Adaptation and Monitoring; Runtime-QA Engine

Related questions Proactive SLA negotiation and agreement

References T-JRA-1.3.2 (Specifying and Negotiating End-to-End Quality and
SLAS)

Glossary -

Keywords run-time QA

Name Usage-based online testing for proactive adaptation

Synopsis Exploration of usage-based online testing for proactiveness

Authors UniDue

Type -

Description Observations of the current trends in service research and
exchange with the S-Cube associate members have shown a very

strong relevance and interest in work on run-time quality
assurance for service-based systems, especially considering
quality prediction to trigger pro-active adaptation.

Thus, UniDue will investigate (together with the associate
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members UPC and CERTH) into the use of usage-based onli
testing to support proactive adaptation.

Challenges Run-time Quality Assurance Techniques
Quality prediction techniques to support proactive adaptation
Proactive Adaptation and Predictive Monitoring
End-to-End Quality Reference Model

IRF elements Operation & Management; Quality definition, Negotiation &

Assurance; Adaptation and Monitoring; Runtime-QA Engine

and

Related questions

Online Testing for Quality Prediction, Online QA Approaches

References T-JRA-1.3.3 (Assuring and Monitoring End-to- End Quality
Provision and SLA Conformance)

Glossary Technique

Keywords Online testing, usage-based testing, quality prediction, proactive

adaptation

2.2.4. Questionsfrom JRA-2.1

Name

End-to-end processes in Service Networks

Synopsis

processes in agile service networks?

Authors

JRA-2.1

Type

Method

Description

for specifying, analyzing and simulation of end-to-end proce

Challenge:
overcoming the following three impediments:

-Exploring, developing and validating effective techniqu

methodologies is needed in collaboration with SED.
-Developing and validating approaches exist for analysis and fq

existing approaches and techniques in protocol engineerin
connection with SED, as well as devising Quality of Service
SBAs and Service Level Agreements in SQDN.

transaction concepts and mechanisms to support business protg
ASNs are typically very traditional in nature addressing traditig
short-running database transactions ignoring important bug
semantics including multi-party agreements on QoS. In partig
this sub-challenge is also related to the SQDNA and SED.

| RF elements

Framework:
- BPM

- SCC

- SED

- SQDN

Life Cycle:
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How to develop and validate design-time concepts, mechanisms and
languages for specifying, analyzing, and simulating end-torend

Motivation: Design time concepts, mechanisms and languages

SSES

including the protocols that govern them- are still ill understood.
In particular, this challenge involves at least

€s,

concepts, languages and mechanisms for analyzing, modelling
and simulating end-to-end business processes in ASNS. In
particular, deeper understanding of existing service enginegering

rmal

verification of business protocols involving bi-lateral and multi-lateral
agreements between network nodes. Solutions will be grounded on

g in
for

-Developing and validating analysis and design of business-aware

colsin
nal,
iness
ular,



S-Cube

Software Services and Systems Network IRF-v3
- Infrastructure:
- N/A
Related challenges -Business transactions in service networks
References -PO-JRA-2.1.1/2.1.2/2.1.3
Glossary - business process management, optimization, end-to-end
processes
protocols, simulation, analysis, choreography, conversatjons,

QoS,

composition

Keywords -Service Network

Name Business Transactions in Service Networks

Synopsis How to develop and validate concepts, mechanism and languages for
run-time monitoring of business transactions?

Authors JRA-2.1

Type Technique

Description Motivation: Business transactions are the heart-and-soul of ggile
service networks, and as such need to be better understood
Challenge: To overcome this challenge, a better understanding is
required of existing adaptation and monitoring approach,
techniques and solutions, which are scrutinized in the Service

Adaptation & Monitoring (SAM) plane, as well as existing
(automatic) approach for quality assurance of SEBs (SQDNA).
This challenge involves resolving the following two deficienc
of existing technigques and solutions:

-Existing transaction monitors typically limit themselves | to
sniffing and aggregating system-level events. An integrated
approach including mechanisms and concepts for monitoring
and measuring business events raised by business-aware
transactions and related protocols and processes is currently
lacking. This sub-challenge will particularly benefit fram
ongoing research with regarding to system monitors |and
business activity monitors in the SAM plane.

-The existing business transaction monitors may be able to detect
and measure system-level errors and anomalies in service{based
applications, mechanisms and concepts for adapting business-
aware transactions and related protocols and processes in|ASNs
are not effectively supported. In particular, development of
adaptation of business-aware transactions will be grounded on
existing adaptation techniques and methodologies that will be
assessed in the SAM plane.

| RF elements Framework:

- BPM

- SCC

- SAM

- SQDNA

Life Cycle:

- Requirements Engineering and Design
- Identify Adaptation Need
- Identify Adaptation Strategy
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- Enact Adaptation
- Infrastructure:
- N/A

Related challenges - End-to-end processes in Service Networks

References -PO-JRA-2.1.1/2.1.2/2.1.3

Glossary -business process management, end-to-end processes, business

transactions, transaction models, long-running transactions,
ACID, composition, business activity monitoring

Keywords -

Name Understanding the Implications of Service Network Relational
Structures on Service Performance Analytics.

Synopsis Through the lens of actor network theory (ANT) and [the
application of social network analysis (SNA), we explore service
network performance within the public sector.

duthors Noel Carroll, Eoin Whelan, Ita Richardson

lype Technique, Model

Description Nowadays, organisations are becoming increasingly interested in

understanding the operations of service networks as a means to
adapt to the ever-changing environment. In order to deliver
effective services, providers are being advised to ‘innovate’ their
service delivery systems. Innovation in this context often refers
to technology, technique or restructuring improvements. There is
a growing body of evidence which supports that actor network
theory (ANT) allows us to gain a greater understanding of
networks within the IS discipline. Specifically, we examine the
effectiveness of a technique called ‘social network analysis’
(SNA) in extending business process management to enhance the
manageability of service networks.
Challenges - Understand IT-enabled business process measurement in the
public sector.
- Develop a systematic view to consider the infrastructure which
supports service networks
- Explore service networks through an ANT research lens.
- Apply SNA theory in the context of service network progess
relations and visualisation.
- Develop a Service Network Performance Analytics framework
within the public sector

IRF elements Framework: BPM
Life Cycle: analysis/desic
Related questions - How can we measure key performance indicators (KPIs) af IT-

enable business processes across service networks?
- How much does a business process contribute to the sucgess of
the service network?
- What are the implications of relational structures
(characteristics, etc) on service network performance?
- How can we visualise service network interactions and their
impact on the nature of a service network?
References JRA2.1.4
Glossary - business process management, optimization, end-to-end
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processes, analysis

Keywords

social network analysis, business process management, S
Network Performance Analytics, key performance indicators.

Name

Formal verification and validation of business transact
specification

Synopsis

Propose formal concepts and techniques for d-time

verification ard validation of business transactions.

Authors

Francois Hantry (UCBL

Type

Desigr-time verification technique

Description

will be designed for formally ascertaining consistency
correcness of business transactions. Formal logic families
will be considered incluc-but are not restricted to: tempot
logic, deontic logic, and, defeasible and transactional logic.
approach to logically underpin business transactions wil
highly iterative, driving each iteration closer toward

Challenges

formalizing the business transaction language relying ¢
combination of formal languag:

mapping informal (e.g., graphical) representations of BTL int
formal counterpa

developing and \lidating formal verification concepts ar
techniques, possibly agains-Cube case studies.

IRF elements

Conceptual model: Design and deployment of busine

transactions concep

Related questions

Business Transactions in Service Netw

Service network, performance analytics, actor network theory,

ervice

The formal verification and validation concepts and techniques

that
al

d

SS

Coordinatiol
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References The deliverable CD JRA2.1.3,CD JRA2.1.4

Glossary -

Keywords Formalization, Verification, Correctness, Consiste

Name Modelling of the Agile Service Networ

Synopsis Develop modelling notation for description of Service Netw

Authors USTUTT (Oha Danylevych, Dimka Karastoyanova, Frank
Leymann

Type Language/notatic

Description The variety of available modeling approaches for Agile Se
Network originate either in the business or the technical domains
approaches coming from the busis domain lack the necessary linkg
to the BPM stack. Technica-oriented approaches typically consider
only a subset of necessary elements to represent the business n
the Service Network
We will answer this research question by investigatile requirements
for a modelling notation of Agile Service Networks that bric
effectively the business and technical aspects of SOA by (1) reusi
knowledge on service/business networks from the business dome
(2) providing mappings from the ASnotation to Business Process
and Service Compositiol

Challenges Enc-to-end processes in Service Networks;

IRF elements Business Process Management; Service Composition
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References http://bibadmin.-cube-network.eu/show.php?id=42
http://bibadmin.s-cube-network.eu/show.php?id=63

Glossary Agile Service Network

Keywords List of keywords to facilitate seart

Name Linkage between Business Transactions and Se
Composition

Synopsis Mechanisms for mapping of Business Transactto the Service
Composition

Authors USTUTT(Christoph Fehling, Olha Danylevych, Branii
Wetzstein, Dimka Karastoyanova, Frank Leyme

Type Mechanisn

Description Develop the mapping between the Business Transaction:
Service Compositions and itsagments. The service composition
fragments are annotated with different QoS and have di
transactional properties. The information about the fragn
together with the definition of a business transaction will sen
the basis of the linkage mechsms.
We will answer this question by introducing (1) models
reusable service composition fragments annotated with
properties, and (2) mechanisms to map a business transactis
a set of Qo-annotated service composition fragments.
Further on thi line of work, we will investigate how the changes
applied to a business transaction propagate to the underp
service compositions, triggering their adaptation, e.g. throug
replacement of fragments with oth

Challenges QoS Aware Adaptation (Service Compositions;
Business Transactions in Service Netw

IRF elements Agile Service Networks, BPM, Service Composi

Glossary Service Composition, Business Transaction, Process Fra

Keywords BPM, Service Composition, Business TransacticProcess
Fragmer

Name Monitoring of Business Transactions

Synopsis Providing high level information about the status of fthe
distributed and decentralized execution of Business Transactjons.

Authors Kristof Hamann (UniHH)

Type Mechanism

Description Involved participants of Business-aware Transactions should be

able to obtain information about the current status of| its
execution. However, due to the inherently distributed |and
decentralized nature of Business Transactions, interested parties
have no direct access to the required data. Hence, there is a need
for a mechanism which is able to collect status information from
involved participants, aggregate the data and provide high [level
information about business data. This involves, e.g., information
about business objects which are processed by the Business
Transaction, and business events which appear during the
execution of business processes. This research question is
strongly related to the mapping of Business Transactions to
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Service Compositions.

Challenges Business Transactions in Service Networks

IRF elements Framework: BPM, SCC
Lifecycle: operation & management

Related questions Business Transactions in Service Networks, Linkage bety
Business Transactions and Service Compositions

References None

Glossary Business Aware-Transaction, Business Activity Monitori
Service Composition, Business Process, Business Transg
Process Fragment

Keywords Business Object, Business Events

veen

ng,
\ction,

2.2.5. Questionsfrom JRA-2.2

Name Linkage between Busine Transactions and Service
Composition
Synopsis Mechanisms for mapping of Business Transactions to the St
Composition
Authors USTUTT(Christoph  Fehling, Olha Danylevych, Branii
Wetzstein, Dimka Karastoyanova, Frank Leyme
Type Mechanisn
Description Develop the mapping between the Business Transactions and
Service Compositions and its fragments. The senvice
composition fragments are annotated with different QoS |and
have diverse transactional properties. The information about the
fragments together with the definition of a business transagtion
will serve as the basis of the linkage mechanisms.
We will answer this question by introducing (1) models| of
reusable service composition fragments annotated with |QoS
properties, and (2) mechanisms to map a business transaction
into a set of QoS-annotated service composition fragments.
Further on this line of work, we will investigate how the changes
applied to a business transaction propagate to the underpinning
service compositions, triggering their adaptation, e.g. through the
replacement of fragments with others.
Challenges QoS Awar e Adaptation of Service Compositions
Business Transactions in Service Netw
| RF elements BPM; SCC(
Related questions -
References -
Glossary Service Composition, Buness Transaction, Process Fragment
Keywords BPM, Service Composition, Business Transaction, Prc
Fragmer
Name Analysis of Influential Factors of KPIs and SLA Violations Ba
on Machine Learning techniqt
Synopsis Understand how to use machinerning techniques for analyzing
influential factors of KPI target violations and SLA Violations
SBAS
Authors Branimir Wetzstein (USTUTT), Philipp Leitner (TU\
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Type Techniqu:
Description Analyzing the influential factors of KPI targets and S

violations is the prerequisite for adaptation. We will investig
how existing machine learning techniques can be use(
analyzing event data at runtime determining influential fac
This involves understanding synergies with monito

ate
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Challenges Analysis and Prediction of Quality Characteristics of Seryice
Composition

| RF elements -

Related questions Runtime Prediction of KPIs and SLA Violations Based
Machine Learning Technique

References http://bibadmin.-cube-network.eu/show.php?id=127

Glossary -

Keywords -

Name Runtime Prediction of KPIs and SLA Violations Based
Machine Learning Techniqu

Synopsis Understand how to use machine learning techniques for runtime

prediction of KPIs and SLA Violations in SBAs.

Authors Branimir Wetzstin (USTUTT), Philipp Leitner (TUW)

Type Techniqu:

Description Quality prediction is an essential prerequisite for triggering
proactive adaptation of serv-based applications. We will thuys
investigate how existing machine learning techniques caused
for analyzing event data at runtime for providing predictions
KPIs and SLA violations

Challenges Quality Prediction Techniques to Support Proactive Adapt
Analysis and Prediction of Quality Characteristics of Service
Compositions
ProactiveAdaptation and Predictive Monitoring

| RF elements -

Related questions Analysis of Influential Factors of KPIs and SLA Violations Based
on Machine Learning techniqt

References http://bibadmin.s-cube-network.eu/show.php?id=263

Glossary -

Keywords -

Name Adaptation of Qo-aware Service Compositions based |on
Influential Factor Analysis and Predict

Synopsis Understand how to adapt service compositions after anal
influential factors of KPIs and SLA violatio

Authors Branimir WetzsteinDimka Karastoyanova (USTUTT)

Type techniqu:

Description When process quality factor analysis reveals the influential fa
of KPIs and SLA violations in service compositions, one he
identify an adaptation strategy which adapts the se
compositon. The challenges include a modeling approach for
adaptation actions, algorithms for identification of adapte
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strategies, and mechanisms for adaptation enactment at g
runtime

Challenges QoS Aware Adaptation of Service Compositi

| RF elements -

Related questions Analysis of Influential Factors of KPIs and SLA Violations Ba
on Machine Learning techniqt
Runtime Prediction of KPIs and SLA Violations Based
Machine Learning Techniqu

References -

Glossary -

Keywords -

Name Cross-Partner Process Monitoring based on  Seryvice
Choreographie

Synopsis Understand how to monitor quality characteristics of proce
which are spread across organizational boundaries bas:
service choreography mod

Authors Branimir Wetzstein, Dimk Karastoyanova (USTUTT)

Type Techniqu:

Description Monitoring of processes which are distributed ac
organizational boundaries (e.g., due to outsourcing) has tc
into account that information on private processes (as model
executable servic orchestrations) is not available due to privacy
issues. We want to investigate how partners can create-
organizational monitoring solutions in service choreogray

Challenges Monitoring of Quality Characteristics of Service Orchestrat
and Sevice Choreographies

| RF elements -

Related questions -

References http://bibadmin.-cube-network.eu/show.php?id=64

Glossary -

Keywords -

Name Specification of No-functional Parameters for Runtime
Decompositior

Synopsis A dynamic decompositn and evaluation of non-functiongal
constraints for the execution of (distributed) processes requit
appropriate description language which facilitates run
decompositior

Authors Kristof Hamann, Sonja Zaplata, Winfried Lamers(

Type Languag

Description The distribution and execution of service compositions shou
adapted to relevant changes in the underlying se
infrastructure, e.g. considerinclassical non-functional aspegts
such as availability and price, but also advanced co
requirements such as location and security issues. Especially in
dynamic environments (e.g. in mobile-hoc networks), service
providers enter and leave the system spontaneously and -
of-service parameters change very often. In consequence, non-
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functional characteristics of services cannot be determined b
the actual execution of each single activity of a process insi
Thus, temporarily most suitable participants must be selecte
which means in particular, that it is not possible to cale an
optimal configuration of service assignment for the entire pro
but that each local service selection has to comply to a su
global solution at any tim¢

In order to respect the original interests and intentions o
process modeler and initiator in face of such necessg
adaptations, nc-functional requirements have to be expresse
a way which supports an expressive description as well
efficient runtime decomposition and evaluation of -functional
characteristics. Based onese observations, existing langua
for specification of QoS parameters have to be evaluated a
appropriate language and service selection algorithm have
proposec

efore

ry
d in

jes

Challenges

QoS Aware Adaptation of Service Compositi

IRF elements

Framework Service Composition and Coordination
Life Cycle: Operation and Managem

Related questions

Algorithm for Runtime Decomposition of N-functional
Requirements, Conte-Aware Execution of Distributed Process

References S-Cube Deliverable CD-JRA-2.2.5

Glossary Process Fragmentation, Service Orchestr

Keywords Adaptation, Context, Decomposition, QoS, Service Orchest

Name Algorithm for Runtime Decomposition of N-functional
Requirement

Synopsis A runtime decomposition and evaluation of n-functional
constraints for the execution of (distributed) processes requit
appropriate algorithm which considers the special charactel
of service selection in dynamic environme

Authors Kristof Hamann, Sonja Zaplata, Winfried Lamers(

Type Algorithm

Description The distribution and execution of service compositions shou

adapted to relevant changes in the underlying se
infrastructure, e.g. considerinclassical non-functional aspec
such as availability and price, but alsovanced contex
requirements such as location and security issues. Especi
dynamic environments (e.g. in mobile-hoc networks), servic
providers enter and leave the system spontaneously and -
of-service parameters change very often. In consequence,
functional characteristics of services cannot be determined [
the actual execution of each single activity of a process inst
Thus, temporarily most suitable participants must be selecte
which means in particular, that it is not sible to calculate a
optimal configuration of service assignment for the entire pro
but that each local service selection has to comply to a su
global solution at any tim¢

()

non-

d --

Based on an appropriate description of -functional

ExternalFinal Version 1.0, Dated 15 November 2011 105



S-Cube

Software Services and Systems Network IRF-v3
characteristiciand requirements, an efficient algorithm is needed
in order to select a temporarily adequate solution based
runtime decomposition of global requirements on process
into local requirements on service level. As runtime executic
the algorithm nd quick reactions are required, especially heurjstic
approaches should be conside

Challenges QoS Aware Adaptation of Service Compositi

IRF elements Framework: Service Composition and Coordine
Life Cycle: Operation and Managem

Related questions Specification of No-functional Parameters for Runtime
Decomposition, Conte-Aware Execution of Distributed
Processe

References S-Cube Deliverable CD-JRA-2.2.5

Glossary Process Fragmentation, Service Orchestr

Keywords Adaptation, ContexDecomposition, QoS, Service Orchestration

Name Automatic derivation of composite service specificat

Synopsis Synthesize specifications for service compositions, given
composition schema and the specifications of the particip
services

Authors George Baryannis (UoC), Manuel Carro (UF

Type Methoc

Description While existing service description frameworks attempt to des
service compositions using a variety of composition model
framework attempts to handle the problem of autorally
producing specifications for a composite service, based o
specifications of participating services. Such compe
specifications are of crucial importance for the verificatior
compositions, providing the ability to check whether
compositiol satisfies given requirements, or whether changes to
the participating services lead to composition with the san
less requirements and/or rest
The main objective is to calculate the preconditions
postconditions for each fundamental control truct (sequentia
execution, different flavors of parallel execution and so on).
will lead to generic specification templates which can
combined for more complex compositions. A further step w
be to attempt to simplify the resulting composipecifications
using simple syntactical equivalences or by exploiting log
equivalences between conditions in order to weaken preconc
or strengthen postconditiol

Challenges Formal Models and Languages for C(-aware service
composition

IRF elements Requirements Engineering and De:

Service Composition and Coordinat

Related questions -

References -

Glossary Formal Specificatiol Service Description, Service
Composition Service Specification, Composition Schema

Keywords -
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Name

QoS-Aware  Optimization  of
Transactional Properti

Service Compositions w

Synopsis

Optimization of service compositions with transactic
properties in order to optimally fragment or merge the se
compositions regarding chosen QoS and cost cri

Authors

Olhe Danylevych, Dimka Karastoyanova, Frank Leymz
(USTUTT)

Type

Method, techniqt

Description

The performance of applications is influenced by the wa
operations are grouped into global transactions. This in
influences the performance business processes which util
these applications as implementations of process activities/
Stratified transactions, as produced by the stratification app
is a way to manage a global transaction by combining the
elemental transactions ordinated using the two-phase comr
protocol and queued transactions. The stratification appi
should be applied on proc-based service compositions w
transactional properties in order to optimally fragment/merge
service compositions regard chosen QoS and cost criteria. T|
research question requires both (1) definition of approg
model and evaluation criteria (2) application of differ
optimization methods to discover optimized solut

NN

mit

he

Challenges

QoS Aware Adaptation of Service mpositions

IRF elements

Framework: Service Composition and Coordine
Life Cycle: Enact Adaptation, ldentify Adaptation Strat
Logical Rur-Time Architecture: Adaptation Engine

Related questions

References

S-Cube Deliverable CD-JRA-2.2.3

Glossary

Quality of Servic-Based Adaptation

Keywords

Fragmentatior Service Composition, Split and Merge of Serv

ice

Compositions Stratification of Transactions

Name

Monitoring of Process Performance Metrics in Ser

Composition

Synopsis

Process performae on service composition level is assesse
terms of process performance metrics (PPMs). We will invest
how to model and monitor PPMs in service orchestra

din

Authors

Branimir Wetzstein, Dimka Karastoyanova, Frank Leym
(USTUTT)

Type

Method,technique

Description

Process performance on service composition level is asses
terms of process performance metrics (PPMs). We will invest
how to model and monitor PPMs in service orchestrations.
involves creating a language for modeldifferent types of PPM
(such as time, quality, and cost related) based on s¢
orchestration models (in particular \-BPEL), deployment o
monitoring models and runtime monitorir

Uy
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Challenges Monitoring of Quality Characteristics of Service Orchetions
and Service Choreograph

IRF elements Framework: Service Composition and Coording
Life Cycle: Operation and Managems
Logical Rur-Time Architecture: Montoring Engine

Related questions Cros«-Partner Process Monitoring based on  Servyice
Chorecgraphies

References S-Cube Deliverable CD-JRA-2.2.2

Glossary Service OrchestrationBusiness Activity Monitoring, Process
Performance Metr

Keywords -

Name Contex-Aware Execution of Distributed Processes.

Synopsis The main goal here is to enable flexible, context-based
adaptation of the responsibilities for the execution of a bus
process (in whole or in part) to dynamically changing situatio
runtime

Authors Sonja Zaplata, Kristof Hamann, Winfried Lamerst

Type Method, technigL

Description Service-based applications should be able to adapt to changes in
the system's overall context, e.g. considering aspects su
business partnerdocations, technological differences, security
issues and classical r-functional aspects such as availability and
workload. This is especially relevant for the execution of -
running or a-hoc business processes which are initiated in
environments where potential process participants can ente
leave the system dynamically or where qu-of-service
parameters change very often. Therefore, the ability to s
given process instance based on current context data is
characteristic in order to allow for outsourcing process par
(temporarily) most suitable participants at runtin- while
respecting the original interests and intentions of the pre
modeler and/or initiatc

Challenges QoS Aware Adaptation of Service Compositi

IRF elements Framework: Service Composition and Coordine
Life Cycle: Operation and Management, Idfy Adaptation
Need, Identify Adaptation Strategy, Enact Adapta

Related questions Execution of Parallel Paths within Distributed Proce

References S-Cube Deliverable CD-JRA-2.2.3

Glossary Adaptation,  Context, Process Fragmentation, Se
Orchestration

Keywords Contex-Awareness, Distribution, Runtime Adaptation, Process

Name Execution of Parallel Paths within Distributed Proce

Synopsis The execution of a business process can be distributed to di
participants which are each ressible for the execution of one of

the parallel paths of the process. An efficient and fle»

synchronization of control flow and data requires adval
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synchronization and coordination mechanit

Authors Kristof Hamann , Sonja Zaplata, Winfried Larrdorf

Type Mechanisn

Description As part of a flexible outsourcing, fragmentation

decentralization mechanism, process execution often involv
distribution of tasks which have to be run in paraHowever, if
parts of such a parallel section ofprocess are distributed to
several different parties, advanced synchronization
coordination mechanisms are required. If furthermore sharec
objects are used in more than one of these parallel fragme
separate execution could lead to undesor even wrong results.
Therefore, adequate concepts have to be developed in or
ensure a flexible distributed execution of parallel process pai
intended by the process modeller while avoiding as r
coordination overhead as possi

Challenges QoS Aware Adaptation of Service Compositi
IRF elements Framework: Service Composition and Coording
Life Cycle: Operation and Managem
Related questions Contex-Aware Execution of Distributed Processes.
References S-Cube Deliverable CD-JRA-2.2.3
Glossary Process Fragmentation, Service Orchestr
Keywords Distribution,  Process, Parallelism, Data dependen

Correctness, Synchronisat

Name IAddressing the frame problem in service specifica

Synopsis Solving the frame problem in ttdomain of Web services
Authors George BaryanniDimitris Plexousakis (UoC)

Type Techniqu

Description Preparing formal service specifications comes with a great di

issues, one of which is the frame problem. The frame pro
stems from the fachat including clauses that state only what is
changed when preparing formal specifications is inadeq
Instead, one should also include clauses, called frame axiom
explicitly state that apart from the changes declared in the r
the specifiction, nothing else changes. Solving the frame
problem essentially means finding a way to state frame a
concisely without resulting in extremely lengthy, comp
possibly inconsistent, obscure specifications and at the sam
retaining the ability of proving formal properties of the
specifications. This solution should take into account both at
services and service compositic

Challenges Formal Models and Languages for C-Aware Service
Composition
IRF elements Conceptual Research Framew: Service Engineering and

Design, Service Composition and Coording
Reference lif-cycle: Requirements Engineering and Design

Related questions IAddressing the frame problem in service specifica
References - http://bibadmin.s-cube-network.eu/show.php?id=141
Glossary Formal Specificatiol Service Composition, Service

Description Service Specification
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Keywords

Frame Problel

Name

Addressing the ramification and qualification problems in sel
specification

Synopsis

Application of the ramifiation and qualification problems in tk
domain of Web servic

ne

Authors

George Baryannis (Uo!

Type

Methoc

Description

Apart from the frame problem, which deals with expressing '
remains unchanged in a formal specification, there are two
problems (sometimes described as facets of the frame prob,
the ramification and qualification problems. The ramifica
problem concerns the adequate representation and inferel
information about the indirect effects (ramifications) that m
accompan the direct effects of an action or an event.
qualification problem deals with the circumstances and condi
that must be met prior to the execution of an action and hc
update such qualifications when new knowledge is acqt

It would be ineresting to examine the application of the
problems in the domain of Web services (both for atomic
composite service specifications), the effects they may hawv
how existing solutions can be adapted to the services do
This research directioray lead to the definition an
formalization of a specification language for Web service
service compositions that offers robust solutions to all face
the frame problem based on its foundati

lem),

The

2Se

Challenges

Formal Models and Languages for C-Aware Service
Composition

IRF elements

Conceptual Research Framework: Service Engineering
Design, Service Composition and Coording
Reference lif-cycle: Requirements Engineering and Design

Related questions

Addressing the frame problem in servicecifications

References

R. Miller, Three problems in loc-based knowledg
representation, Aslib Proceedings: New Information Perspec
Vol. 58, Issue 1/2, pp. 1-151, 2006

D

Glossary

Formal Specificatiol Service Composition, Service
Description Service Specification

Keywords

Qualification Problen Ramification Problem

Name

Determining whether two service specifications are equiv

Synopsis

The problem of equivalence involves proving that two diffe
services have the same effect in therld state and produc
semantically equivalent outputs. The general problen
undecidable but it should be interesting to explore restriction:
make the problem decidak

Authors

George Baryannis (Uo!

Type

Methoc

Description

The problem of equivalence involves proving that two diffe

fent

services have the same effect in the world state and pr
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semantically equivalent outputs, if given semantically equivi
inputs. This is of particular importance in the case of substit
one service wittanother in a composition, since one would need
to guarantee that the substitution is transparent to the en
Equivalence between two services can be expressed usil
notion of containment, where the first service contains the se
and viceversa.
The general problem is undecidable but it should be interest
explore restrictions (e.g. to the number and form of inputs
outputs, preconditions and effects) that make the pro
decidable

Challenges Formal Models and Languages for C(-aware service
composition

IRF elements Requirements Engineering and De:

Related questions -

References - Fan, W., Geerts, F., Gelade, W., Neven, F., and Poggi, A. 2008.
Complexity and composition of synthesized web services
Proceedings of the Twer-Seventh ACM SIGMOD-SIGACT}
SIGART Symposium on Principles of Database Syst
(Vancouver, Canada, June - 12, 2008). PODS '08. ACM, New
York, NY, 231-240

Glossary Adaptation Formal Specification, Service Composition, Service
Specificatiol

Keywords Contdanment, Equivalence

Name Service composition ri-time validation of non-functional
requirement

Synopsis How to ensure a proper selection of services able to satis-
functional constrain

Authors Carlo Ghezzi, Luciano Baresi, and Sam Guinea (IMI)

Type Methodolog

Description Specifying functional and n«functional properties only at the
level of interfaces is required to support lifelong validatior
dynamically evolvable compositions, which massively use-
binding mechanisms. Indeed, design time a service refers |to
externally invoked services through their required interface
run time, the service will resolve its bindings with extel
services that provide a matching interface, i.e., their provided
conforms to the one defin at design time.

Challenges Enc-to-End Quality Reference Model
Rur-time Quality Assurance Techniques
Monitoring of Quality Characteristics of Service Orchestrat
and Service Choreograph

IRF elements Operation & Management; Monitoring Eng

Related questions -

References Luciano Baresi, Elisabetta Di Nitto, Carlo Ghezzi, "Toward (-
World Software: Issue and Challenges,”" Computer, vol. 39
10, pp. 3+-43, Oct. 2006.

Glossary Validation, Service Compositit

Keywords -
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design time is very advantageous as it makes it possible to
some regularities and misbehaviors ahead of + before the
system in being executed. The range of inferred propertiebe
very wide, as well as their application: from forecasting resc
usage to detecting syst-wide invariants to ensure coherer
under e.g. aborted transactions or transformations (adaptati
whatever) of the compositions. Analysis, in this senas to be
distinguished from verification in the sense that the latter cf
provided properties, while the former infers existing proper
Deriving properties in a safe way requires the analysis to wo

In order for the whole range of interconnected systems
automatically analyzed as a whole, a unified semantics

a representation of the system with a pery defined semantics.

yice

Name KPI1 monitoring witl incomplete information

Synopsis Understand how the lack of information due to the involveme
external services affects the KPI monitol

Authors Cinzia Cappiello, Kyriakos Kritikos, Pierluigi Plebani (Polin
Branimir Wetzstein (USTUT

Type Method

Description Performance measurement of business processes is ty
performed in terms of Key Performance Indicators (KPIs), w
are key metrics for evaluating the processes in terms of time
and quality dimensions. The evaluation of KPs based on
measurement data obtained by monitoring process activities
provision of needed measurement data is often costly, in part
for nor-IT based process activities, or KPIs measurement is
simply not possible, for example, if some parts € process are
performed as a service by an external organization. For
reasons, the KPI evaluation is hamper

Challenges Enc-to-End Quality Reference Model
Rur-time Quality Assurance Techniques
Monitoring of Quality Characteristics of Service hestrations
and Service Choreograph

IRF elements Operation & Management; Monitoring Eng

Related questions Cros-Partner Process Monitoring based on  Ser
Choreographie

References -

Glossary Key Performance Indicat

Keywords -

Name Foundalons of Analysis for Service-Based Systems

Synopsis What could be the common denominator which would ma
possible to effectively analyze large, heterogenous systel
discover hidden propertie

Authors Manue Carro (UPM)

Type Principle

Description Automatically and statically inferring emerging properties

ce

representation syntax has to be cre:
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Challenges QoS Aware Adaptation of Service Compositions; Adaptatio
Service Compositions; Formal Models and Languages for QoS-
Aware Service Compositions; Quality Prediction Technique
Support Proactive Adaptation; E-to-End Quality Referencge
Model; Analysis and Prediction of Quality Characteristics
Service Compositins
IRF elements Logical Design Environment: Modelling Techniques, Verificai
Technique
Conceptual Research Framework: Design Capab
Reference lif-cycle: Early Requirements Engineering
Related questions Quality estimation using service invocans
How can cosbased derivation of data-aware QoS for a seryice
composition be used for predictive monitorir
Adapteaion of QoS-aware Service Compositions based| on
Influential Factor Analysis and Predict
How can en-to-end quality be assured through extension
Software Development Quality Assuranciocesses?
Business Transactions in Service Netwc
References -
Glossary Analytical Quality Assuranc Verification
Keywords Analytical Quality Assuranc Verification
Name Foundalons for data semantics in service-based systems
Synopsis Data needs to be taken into account for many-grained
analyses gearing towards ensuring / verifying QoS and seme
compliarce. This aspect of SOC has probably not been |paid
attention enougt
Authors Manue Carro (UPM)
Type Principle
Description Data flowing through a servi-based system can indeed impgct
its behavior: it is not always the case that channels / comns
do not have knowledge of the data which flows through tl
Therefore, having information about the data (e.g.,
invariants) can help in shaping the semantics of the systen
whole (e.g., deduce system invariants). More sophistic
languages fan e.g. XML schemata are necessary to capture|in a
richner way he relationships between different data pie
expected invariants, etc., the problem being not so mucl
syntax as the formal semantics and the tools to work with
semantic descriptio..
Challenges Formal Models and Languages for (-Aware Service
Composition
IRF elements Logical Design Environmen\Verification Techniques
Conceptual Research FrameworService Composition and
Coordination; Service Quality Definition, Negotiation and
Assurance
Related questions How can cos-based derivation of data-aware QoS for a seryice
composition be used for predictive monitorir
Enc-to-End Quality definition Language
References -
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Glossary

Accuracy Data Completeness, Data Validity, Data Integrity

Date-Related Quality, Data-Aware QoS, Data Reliability, Data

ice

Keywords Data-Related Quality, Data-Aware QoS, Data Reliability, Data
Accuracy, Data Completeness, Data Validity, Data Integrity

Name Describe behavior and semantics unifor

Synopsis Finding a formalism to uniformly describeemantics and
behavior of service compositio

Authors Manue Carro (UPM)

Type Principle

Description Behavior and semantics have usually been described
different perspectives and using a different set of tools. /-
encompassing theory need: bridge this gap, either by findin
strong connections between these two areas or by find
formalism to uniformly describe semantics and behavior. Tt
relevant not only to describe services in themselves, but alsc
able to describe both whats expected from a servi¢
compositions and (if possible automatically) to derive v
service composition give

Challenges Formal Models and Languages for (-Aware Service
Composition

IRF elements Logical Design EnvironmenModelling Techniques
Conceptual Research Framework: Service Composition
Coordinatior
Reference lif-cycle: Requirements Engineering and Design

Related questions Foundations for data semantics in ser-based systems

References

Glossary Semantic Web Services Composit Semantic Web Services

Keywords Behavior, semantics, description logics, petr

Name Applying the sharin-based analysis to the problem of sery
composition fragmentatic

Synopsis Applying the general concept of sharing to model and an.
both the control structures of a composition and its data

Authors Dragatr Ivanovic (UPM),Manuel Carro (UPM),
Manue Hermenegildo (UPM, IMDEA)

Type Methoc

Description Composition ncations and languages, such as BPMN [17],

composition from the point of business logic and proces
requirements related to parallelism and data flow. The
fashionable service me-ups are also tools for building (usua
simplified) customized workflows from known servi

programmed in any common programming language, suc
Java, with infrastructure that provides the nsary constructs
and libraries for establishing client connections to, and exp
Web services. This calls for a neutral, language indepe
notion of fragmentation and fragmentation possibilities.

notion of sharin-based fragmentation is based on the \
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general notion of independence between parts of a compo
The underlying idea is that workflows have a certain degre
freedom in (r-)arranging their activities, without violating tF
overall inte-process business protocol, and while preserving their
essential prc- erties, such as correctness and transact

sharing to model and analyze both the control structures
composition (usually already presented at the level kflow

workflow designs, but which may induce dependencies bet

integrity. The question is how to apply the general conce|

design), and its data flow, which is usually not present in r

parts of the composition thay may disrecommend treating the

ne

onal

fragments
Challenges QoS Aware Adaptation of Service Consitions
IRF elements Logical Design Environment: Transformation and Genere
Technique
Conceptual Research Framework: Service Composition
Coordinatior
Reference lif-cycle: Construction, Identify Adaptation Need
Related questions -
References - S-Cube Deliverable CD-JRA-2.2.3
Glossary Adaptation Mechanisr Service Composition
Keywords Fragmentation, Service Composition, Split and M
Name Managing the Key Ecological Indicators of Business Processes
Synopsis Understand how to use Key Ecological Indicators (KEI) for analysing
the environmental impact of business processes.
Authors Alexander Nowak (USTUTT)
Type Method
Description To identify the environmental impact of business processes different
aspects need to be considered. We want to investigate,| how
organizations may (1) define ecological characteristics, (2) sensg and
measure these ecological characteristics, (3) identify, localize] and
visualize their environmental impact, and (4) develop appropriate
adaptation strategies in order to optimize their environmental impact
without neglecting the organization’s competitiveness.
Challenges Monitoring of Quality Characteristics of Service Orchestrations [and
Service Choreographies
QoS Aware Adaptation of Service Compositions
| RF elements Framework: Adaptation and Monitoring
Lifecycle: Requirements Engineering & Design, Deployment| &
Provisioning, Operation & Management, Identify Adaptation Need,
Identify Adaptation Strategy, Enact Adaptation
Related questions Monitoring of Process Performance Metrics in Service Compositions
References S-Cube Deliverable CD-JRA-2.2.6
Glossary Key Performance Indicator, Monitoring, Adaptation, Analysis, Seryice
Composition, Business Process
Keywords Business Processes, Process Views, Process Monitoring, Adaptation,
Environmental Impact, Green Business Process Reengineering
Name Preventing SLA Violations via Runtime Substitution of Prodess
Fragments
Synopsis Understand how to adapt service compositions by substituting arhjitrary
composition fragments at runtime in order to prevent SLA violations
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SLA

edge

to

need
artial,

systems, it is desirable that, in case of faults which make a sg
underperform or even stop working, the service-based system g
be able to heal itself by seeking for a suitable replacement at ruf
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Authors Branimir Wetzstein (USTUTT), Philipp Leitner (TUW)

Type Technique

Description For preventing SLA violations in running service compositions, selvice
substitution is often not enough. A technique is heeded which enables
adapting the running composition by substituting arbitrary composition
fragments. The goal of the substitution is to prevent a predicted
violation.

Challenges QoS Aware Adaptation of Service Compositions,
Proactive Adaptation and Predictive Monitoring

| RF elements Framework: Service Composition and Coordination

Related questions Adaptation of QoS-aware Service Compositions based on Influential
Factor Analysis and Prediction

References http://s-cube-network.eu/refbase/show.php?record=383

Glossary Composition Fragment, Proactive Adaptation

K eywords -

Name Dynamic context-aware composition of process fragments

Synopsis Dynamically retrieve and compose local and partial process know
to achieve a specific goal and to target a specific context.

Authors Annapaola Marconi (FBK)

Type Method

Description A critical aspect for real world applications is the possibility
discover and use process knowledge at run time depending on the
specific context (e.g. environment properties, user prefererces).
However, addressing this problem is not trivial since there is the
to i) define modeling tools and languages that allow to describe p
local, and context-aware process specifications, ii) providing means to
retrieve relevant process specification given a specific context and
goal, iii) automatically generate an executable process that, composing
the selected partial specifications, achieves the goal.

Challenges Formal Models and Languages for QoS -Aware Service Composit
QoS Aware Adaptation of Service Compositions

| RF elements Framework: Service Composition and Coordination
Lifecycle: Operation & Management; Enact Adaptation

Related questions - Service composition driven by dynamic service selection
- How context could be exploited during the lifecycle
- Automatic derivation of composite service specifications
- Context-Aware execution of Distributed Processes

References -

Glossary Adaptation mechanism, Quality of Service-Aware Ser
Composition, Self-*

Keywords Context-aware composition, Adaptation

Name Soft-Constraint based Approach for QoS-aware Service
Selection

Synopsis Investigate a soft-constraint based approach for selecting replaceg
of services in case of run-time failure of underperformance.

Authors Mohamed Anis Zemni, Salima Benbernou (UCBL)
Manuel Carro (UPM)

Type Method

Description As part of the dynamicity and adaptability expected from service b

ased
Brvice
hould
ntime.
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However, it may be the case that none of the available services
all the constraints. In that case, the system is likely to grind to a h
such a situation, it is more reasonable to select alternatives whi
spite of not fulfilling all the constraints, allow the system to prog
normally. For that we propose a soft constraint based approach.

meets
alt. In
ch, in
eed

and

rvice
vices.
QoS

ack of
gree of
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Challenges QoS Aware Adaptation of Service Compositions, Formal Models|
Languages for QoS-Aware Service Compositions

| RF elements Framework: Service Composition and Coordination

Related questions =

References =

Glossary Service Level Agreement, Constraint solving problem

Keywords Soft constraint, SLA, QoS-aware

Name A Penalty-based Approach for QoS Dissatisfaction using Fuzzy Rules

Synopsis Investigate an approach, based on fuzzy logic, that defines penalties in
case of QoS violation according to the degree of violation

Authors Barbara Pernici, Hossein Siadat (POLIMI)
Salima Benbernou, Mourad Ouziri (UPD)

Type Method

Description Quality of Service (QoS) guarantees are commonly defined in Se
Level Agreements (SLAS) between provider and consumer of ser
Such guarantees are often violated due to various reasons
violation requires a service adaptation and penalties have to be
associated when promises are not met. However, there is a I
research in defining and assessing penalties according to the de
violation. The goal is to provide an approach based on fuzzy log
modeling and measuring penalties with respect to the extent of
violation.

Challenges QoS Aware Adaptation of Service Compositions, Formal Models|
Languages for QoS-Aware Service Compositions

| RF elements Framework: Service Composition and Coordination

Related questions =

References -

Glossary QoS, Service level agreement

Keywords QoS, SLA, penalty, fuzzy logic

Name Privacy-aware Business Process Fragment for reusing

Synopsis Fragmentation of business processes in order to reuse the frag
for building new business processes at the same time privacy awsa
fragmentation

Authors Mohamed Anis Zemni, Salima Benbernou, Soror Sahri (UCBL)

Type Method

Description There is a growing need for the ability to fragment ones bus
processes in an agile manner, and be able to reuse these fragm
building new processes. Decomposition aims at clustering work
activities into fragments according to business constrg
Additionally, individuals are becoming more and more conce
about the privacy of their personal data. The goal is to investig
fragment identification approach that is aware of privacy concern
approach is to exploit the so-called formal concept analysis appr
while integrating a technique for avoiding the association of seng
information.

Challenges QoS Aware Adaptation of Service Compositions, Formal Models|

and

Languages for QoS-Aware Service Compositions
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| RF elements Framework: Service Composition and Coordination

Related questions =

References -

Glossary -

Keywords Formal concept analysis, privacy, reusing, business process fragment

2.2.6. Questionsfrom JRA-2.3

Name Scalable and fault tolerant techniques for service discovery

Synopsis How to implement scalable and reliable service discovery for
dynamic service ecosystems

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Mechanism

Description As the size and dynamicity of service-based systems continies to
increase, the ability to discover services in a scalable and fault-
tolerant way is becoming essential. Current discoyery
architectures are not well prepared to deal with the scale and
dynamicity of the emerging service ecosystem. We will thus
investigate novel decentralised discovery infrastructures, robust
in the face of failures and heavy load. Implementing such
infrastructures requires mechanisms for collecting, consolidating
and disseminating metadata among registries, service proyiders
and consumers. Robust dissemination mechanisms will thus also
be studied.

Challenges Multi-level and self-adaptation

[RF elements -

Related questions -

References -

Glossary -

Keywords -

Name Self-optimization and self-healing of a single service

Synopsis How to implement autonomic behaviour for services, enabling
them to remain healthy and to continue to conform to their SLAsS
while making the best use of underlying resources

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Mechanism

Description Realising the next-generation service ecosystem requires that
individual services autonomously and dynamically recover from
abnormal states and optimise their resource use. A key regearch
question is what frameworks and mechanisms offer effective and
usable support for providing self-healing and self-optimisation
properties to services. This question considers autonpmic
properties for individual services rather than seryice
compositions, which are considered in “Supporting adaptation of
service-based applications”. Specific research topics inglude
implementing mechanisms for monitoring services and their
context, devising appropriate adaptation strategies, and effecting
changes on the service.

Challenges Multi-level and self-adaptation

[RF elements -
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Related questions Supporting adaptation of service-based applications

References -

Glossary -

Keywords -

Name Supporting adaptation of service-based applications

Synopsis What mechanisms and frameworks are needed to support the
self-adaptation of service-based applications

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Mechanism

Description Service-based applications are built from several services, some
of them being themselves composite. Moreover, the services are
typically distributed on heterogeneous environments (such as
grids, clusters or mobile networks) and use different seryice-
oriented platforms (such as OSGi or ESB). Supporting self-
adaptation for distributed, heterogeneous, multi-level seryices
raises several research issues.
One issue involves investigating programming paradigms| and
associated infrastructures that are well-suited to designing
autonomic service-based applications. The chemical paradigm,
for example, has emerged as a promising approach to composing
and dynamically adapting services. Another issue is making
coherent adaptation decisions, which requires investigating
appropriate coordination algorithms. Finally, there is |the
challenging issue of planning and executing adaptations in
distributed environments. Indeed, to satisfy performance criteria,
adaptation actions should be executed in a distributed| and
parallel way, which requires appropriate synchronization of the
actions.

Challenges Multi-level and self-adaptation

[RF elements -

Related questions Self-optimization and self-healing of a single service

References -

Glossary Adaptation mechanisms

Keywords -
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Reference life-cycle: Deployment and provisioning; Operatio
management

Logical run-time architecture: Service container; Discovery
registry infrastructure; Adaptation engine

Logical design environment: deployment techniques

Related questions

http://bibadmin.s-cube-network.eu/show.php?id=135

ice
and

are

Name On-demand, dynamic service provisioning

Synopsis How to establish dynamic service provisioning for ser
execution in various environments such as Clouds, Grids
SOAs

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Methodology

Description Various aspects of negotiation, brokering and deploymen
investigated to provide an integrated framework for on-demand
dynamic service deployment with SLA-observations.

Challenges Deployment and execution management
Multi-level and self-adaptation
Proactive SLA negotiation and agreement

IRF elements Conceptual research framework: SI; SAM

n &

and

tured

for
1ce of
iting.
ng

References

Glossary Self-*, self-adaptation, service deployment, service level
agreement, SLA negotiation, brokering

Keywords Negotiation, brokering, deployment, dynamic provisioning

Name Selecting Web Services Based on Structured and Unstrug
User Feedback

Synopsis The first step in modelling Quality of Experience (QOE)
Internet of Services services is to capture the past experier
users in a simple structured way, e.g., using numerical ra
However, additionally, a more unstructured way of provid
feedback is necessary.

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Technique

Description The main research question with regard to structured

and

unstructured user feedback is how to best integrate those two
fundamentally different types of data. Additionally, more

complex issues arrive, such as how tags can be merged

. how

trust issues can be handled or how context information can be

taken into account.

Research challenges

IRF elements

Related questions

References

Glossary

Keywords

Name

Light-weight Service Metadata for Service Registries

Synopsis

Provide a rich but lightweight set of metadata for Web serv

Ces,

including past transaction information
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Authors CNR, INRIA, SZTAKI, TUW, UoC
Type Technique
Description This research question discusses the issue of storing expr

metadata about Web services in service registries. Such me
includes but is not limited to service interface informati

essive
tadata
on,

quality information, and context information. Additionally, this
also includes historical data about earlier usages of the service, in
order to enable service selection based on past user feedback (see
question “Selecting Web Services Based on Structured| and
Unstructured User Feedback”).

Related questions Selecting Web Services Based on Structured and Unstrugtured
User Feedback

Research challenges -

[RF elements -

Related questions -

References -

Glossary -

Keywords -

Name Runtime SLA Violation Prevention

Synopsis How to prevent SLA violations by adapting service compositions

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Technique

Description This research question discusses possibilities to use the
predictions of SLA violations as covered in “Runtime Prediction
of KPIs and SLA Violations Based on Machine Learnjng
Techniques” to automatically adapt service compositions with
the goal of ultimately preventing SLA violations as far|as
possible.

Related questions Runtime Prediction of KPIs and SLA Violations Based |on
Machine Learning Techniques

Research challenges Multi-level and self-adaptation

[RF elements

Related questions

References

Glossary

Keywords

Name Cost-Based Optimization of Adaptations

Synopsis Generally, adaptations of service compositions are done |with
monetary aims in mind, e.g., to prevent SLA violations (and,
therefore, penalty payments). However, adaptations also| cost
money. It is therefore a research challenge to find a cost-ogtimal
subset of possible adaptations to apply.

Authors CNR, INRIA, SZTAKI, TUW, UoC

Type Approach

Description Many approaches to automated adaptation of sefvice

compositions assume that it is always a good idea to apply all

possible adaptations if an optimization in the process can be
achieved, e.g., if the process is faster after the adaptation.
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However, other important factors are not taken into accg
Most importantly, service composers in real life need to cons
the trade-off between the possible improvement of an adapt
and the cost of the adaptation action. Considering this it is
optimal to not apply some adaptations, even if an improvemg
theoretically possible, because it is not cost-efficient to da
The research question is to find ways to extract the subs
possible adaptation actions that are cost-optimal to apply, i.€
total costs for the owner are minimal.

unt.
sider
ation
pften
2Nt is
So.
et of
., the

Related questions

Runtime Prediction of KPIs and SLA Violations Based
Machine Learning Techniques
Runtime SLA Violation Prevention

on

Research challenges

Multi-level and self-adaptation

IRF elements

Related questions

References

Glossary

Keywords

2.3. Research Results

2.3.1. Resaultsfrom JRA-1.1

Name Subset of HCI knowledge relevant to SBA enginee

Synopsis HCI knowledge areas and corresponding techniques de
relevant to SBA engineeri

Authors Neil Maiden, Angela Kounkou, Kos Zact

Type Methoc

Description -

Research questions

Identifying relevant HCI knowledge to inform SBA enginee

Related research results

References

PC-JRA-1.1.3 Codified Human-Computer
Knowledge and Context Fact.

Interaction (HCI)

Glossary HCI, service based applicati

Keywords HCI, service based applicati

Name Map of human stakeholders in SBA enginee

Synopsis Representation of human stakeholders’ roles and poin
involvement mapped on an SBA' lifecycl

Authors Angela Kounkou, Neil Maiden, Kos Zact

Type technique

Description -

Research questions

Identifying human stakeholders in SBA enginee

Related research results

References

CD JRA 1.1.5Analysis on how to exploit codified HCI and codified

context knowledge for SBA engineering (upcom

1%

Glossary

HCI, Service based applicati

Keywords

HCI, Service based applicati
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Name Codified user model knowledge for SBA enginee

Synopsis User model data extracted and presented in usable form to i
SBA engineering (more specifically, discovery selection)

Authors Angela Kounkou, Neil Maiden, Kos Zact

Type techniqu:

Description -

Research questions

Exploiting user model knowledge in SBA enginee

Related research results

References

PC-JRA-1.1.3 Codified Human-Computer Interaction (H
Knowledge and Context Fact

context knowledge for SBA engineering (upcom

CD JRA 1.1.5Analysis on how to exploit codified HCI and codified

1%

Glossary HCI, Service based application, User mt

Keywords HCI, Service based application, User m

Name Codified task model knowledge for SBA enginee

Synopsis Task model data extracted and presented in usable form to i
SBA engineering (more specifically, composn)

Authors Kos Zachos, Neil Maiden, Angela Kounl

Type techniqu

Description -

Research questions

Exploiting task model knowledge in SBA enginee

Related research results

References

PC-JRA-1.1.3 Codified Human-Computer Interaction (H¢
Knowledge and Context Fact
CD JRA 1.1.5Analysis on how to exploit codified HCI and codifi
context knowledge for SBA engineering (upcom

o))

1%

2d

Glossary HCI, Service based application, Task mu

Keywords HCI, Service based application, Task mu

Name Codified user error knowledge to inform SBA enginee

Synopsis User error nowledge presented in usable form to inform S
engineering

Authors Kos Zachos, Neil Maiden, Angela Kount

Type techniqu:

Description -

Research questions

Exploiting user error knowledge to inform SBA enginee

Related research results

References

PC-JRA-1.1.3 Codified Human-Computer
Knowledge and Context Fact

CD JRA 1.1.5Analysis on how to exploit codified HCI and codifi
context knowledge for SBA engineering (upcom

Interaction (H¢

Glossary

HCI, Service based application, Uselor

Keywords

BA

CI)

9%
o

HCI, Service based application, User €
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SBAs, mechanisms that enable adaptation should be introdu
the life-cycle of applications, both in the design and in the runt
phases. Existing design methodologies do not take into ac
the problem of SBA adaptation in a holistic way, but only
fragmented way, proposing specific solutions for particular c
In this work an extension of a sic iterative SBA life-cycle with
elements able to deal with the adapte-specific needs i
proposed. It focuses, in particular, on the design phase
suggests a number of design principles and guidelines th:

Suitable to enable adaptation. F-world scenarios over various

Name Design for Adaptation of Servi-Based Applications: Main Issues
and Requiremen

Synopsis The work discusses the issues, requirements, and patterns
design of adaptable SB

Authors Antonio Bucchiaron, Cinzia Cappiello, Elisabetta D
Nitto, Raman Kazhamiakin, Valentina Mazza and Marco Pistore

Type Methoc

Description In order to design and develop highly dynamic and adap

me

U

objects to services, and by introing a simple yet powerfu
notation to express composition requirements on and by
exploiting planning techniques to generate executable
adaptive service compositic

Research questions

Built-in adaptation
Design for adaptatic

Related research results

References

http://bibadmin.-cube-network.eu/show.php?id=271

Glossary

Keywords
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types of servic-based applications are used to evaluate| the
effectiveness and applicability of the appro

Research questions Design for Adaptatic
Associate adaptation strategies to the adaptation tri

Related research results |-

References http://bibadmin.-cube-network.eu/show.php?id=266

Glossary -

Keywords -

Name Control Flow Requirements for Automated Service Compo:

Synopsis A language and a automated technique for developing ada
service compaositiot

Authors Piergiorgio Berto, Raman Kazhamiakin, Massimo
Paolucc, Marco Pistore, Heorhi Raik and Matthias Wagner

Type technique, languay

Description Adaptive service compositions should be able to react to diff
external events and situations occurring during their execi
The work presents a language expressing such adaptatipn
requirements and an automated service composition approa
is able to generate a composed service from a set of can
stateful service This is accomplished by associating so-called



S-Cube

Software Services and Systems Network IRF-v3

Name

An Integrated Approach for the R-Time Monitoring of BPEL]
Orchestratior

ayer

execution of service compositions that concentrate on diff
propeties, adopt different languages, work at different level
abstraction, and assume different perspectives, there is a n
push a cooperative approach based on the integration of di
solutions. The work describes a monitoring framework whic
obtained by integrating two w-known approaches, name
Dynamo and Astro. This integration, which happens both fo
language used for expressing the properties to be monitore
for the architecture of the monitoring framework, allows
combine tle advantages of the two approaches and to obt
general, comprehensive solutions for BPEL monito

Research questions

Crosslayer integrated monitoring mechanisms
Design for monitorin

Related research results

References

http://bibadmin.-cube-network.eu/show.php?id=26
http://bibadmin.-cube-network.eu/show.php?id=270

Glossary

Keywords

Name

Investigating whether adaptation of services can be conside
maintenance proce

Synopsis

We examine how the software maintenance process erstood
by software engineers. We also examine how adaptatic
considered by the services community. We merge principles
both disciplines to help developers of the adaptation cycle fc
software engineering processes to ensure that adaptatarried
out following quality principle:

Authors

Stephen Lane (Lero), Qing Gu (VUM), Patricia Lago (VUM),
Richardson (Lerc

Type

Exploratory stud

Description

While the $Cube life-cycle shows the Adaptation Cycle &
breaks it into three constitnt parts — Identify adaptation neec
Identify adaptation strategy, Enact adapta- we need to defing
what practices should occur within each of these. During
research, we carried out two distinct phases. In the Ph

existing service oriented architecture (SOA) approaches,

providing practices which should be included in th-Cube
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development, we identifiethe adaptation-related activities withi

Synopsis The approach integrates different complementary monitc
approachesn order to achieve more comprehensive, cross-I
monitoring solutiol

Authors Luciano Bares Sam Guinea, Raman Kazhamiakin and Marco
Pistore

Type technique, languay

Description While there exists several approaches for monitoring

of

U

Ain

and
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Adaptation lifecycle as defined by SOA. During Phase
development, we carried out a ~analysis comparing SO
adaptation and the software engineering maintenance pr
focusing particularly on ISO/IEC 14764. Through this anal
we identified that there are other practices, which, for effe
implementation of Adaptation of Services, uld be included

process of services software developn

within the more detailed level of the l-cycle. Through this
process we have defined a detailed-cycle for the Adaptation

Research questions

Related research results

References -

Glossary -

Keywords -

Name Calculating Service Fitness in Service Netw:

Synopsis What is the fitness of services in a service network? How
fitness be defined? How can it be calcula

Authors Martin Treiber, Vasilios Andrikopoulos, and Schahram Du:

Type Techniqu:

Description The proposed service fitness is a measure of the succes

service provider in a service network. It is important to notice
the notion of fithess of services depends highly on the coi
Changes to the context of services are reflected on the mar
share of the service and we can therefore observe them as c
to the service fitness. These changes take place within a ¢
boundary which we refer as fitness corridor. A fitness corrid
defined by an upp bound that denotes the best possible fitr
(as calculated using the available data) and a lower bound -
is calculated with stochastic methods. The final fithess fori
and evaluation compares actual service use to potential s
use

ket

1€SS

Research questions

Related research results

References

Martin Treiber
Dustdar.
Calculating Service Fitness in Service Networks. In
Workshop on Monitoring, Adaptation and Beyond (MONA+)
the ICSOC 2009 ConfereniDecember 2009.

and Vasilios Andrikopoulos and Schah

Name SeltOptimisation of SBAs

Synopsis A method is proposed to continuously evolve a SBA to enr
the fulfilment of its requirements. The basis of this method is
of TROPOS goal mode

Authors Andreas Gehle

Type Techniqu:

Description The proposed method addresses the issue «optimisation that
is the continuous improvement of the SBA wrt. to the fulfilir
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of its requirements. The method is based on TROPOS goal n
and assumes that the requirements of the SBA aressed with
such goal models. In addition, it assumes that service proy
provide goal models together with their services. When a
service becomes available the method allows checking wr
this service would in principle fit in the SBA (by usimodel
comparison techniques) and in the positive case whethe
service improves the fulfilment of the SBAS requirements.
fulfilment of the SBAS requirements is expressed as
satisfaction ratios and the formal TROPOS propagation algo
is used to propagate the new satisfaction ratios through the ¢
goal model. The new service should be used if the fulfilment «
goals remains at least at their previous level and at least on
fulfilment is enhanced (pareto principl

Research questions

Continuous  requirements engineering of ser~based
application

Related research results

References

GEHLERT, A.; HEUER, A.. Towards GcDriven Self
Optimisation of Service Based Applications. In: MAHONEN
(Hrsg.); POHL, K. (Hrsg.); PRIOLT. (Hrsg.): Proceedings of th
1st International Conference of the Future of the Interne
Services (ServiceWave 2008), Decembe--13, 2008, Madrid
Spain. Springer (Lecture Notes in Computer Science), &
Berlin, Heidelberg, 2008, p.—24

GEHLERT, A.; BRAMSIEPE, N.; POHL, K.: Goal-Driver
Alignment of Services and Business Requirements.
Proceedings of the 4th International Workshop on Se-
Oriented Computing Consequences for Enginee
Requirements (SOCCER 2008), September 8, 2008, Baa,
Spain. , 200

bntire

e

on

hared

Glossary -

Keywords Requirements engineering, self optimisation, goal mod:

Name Integration seloptimisation, online testing and adaptat
techniques

Synopsis The proposed technique integrates requirements engine
onlinetesting and adaptation techniques by the means of a s
and protected enterprise service regi

Authors Andreas Gehle

Type Techniqu

Description The proposed technique integrates requirements engine

techniques used to s-optimise SBAs, online testing techniqu
used to pr-actively detect possible faults in the SBA 3
adaptation techniques used to actually carry out a nece
adaptation. Therefore, the method achieves both perfe
maintenance, e.g. continuously improving the SBA. to its
requirements and corrective maintenance, e.g. continu

es
nd

removing faults from the running Syste
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The main idea here is to have an enterprise service re
restricting the dynamism in a meaningful way as the SBA
only use services from is registry. The requirements enging
continuously searches the web for new services and de
whether this service is beneficial for the SBA. In the positive

s/he adds the service to the enterprise service registry. The
continuously tests e services used by the SBA at run-time.

failure of such a service is detected, the service is removed
the enterprise service registry. Dynamic binding techni
known from the workflow domain are, finally, used to bind

best fitting servicerom the enterprise service registry at runtin

Research questions

Integrating seloptimisation and proactive adaptation.

Related research results

Selt-Optimisation of SBAs
Proactive Adaptation Framework Based on Online Te:

cer

fa

e.

EL

\rco

(PROSA

References GEHLERT, A.; HIELSCHER, J.; DANYLEVYCH, O.
KARASTOYANOVA, D.: Online Testing, Requiremer
Engineering and Service Faults as Drivers for Adapting Se
Compositions. In: KARASTOYANOVA, D.; KAZHAMIAKIN,
R.; METZGER, A.; PISTORE, M. (Eds.): Proceedings of
International Workshop on Service Monitoring, Adaptation
Beyond (MONA+ 2008), December 13, 2008, Madrid, Spa
2008, S.3—50

Glossary -

Keywords Requirements engineering, self optimisation, goal mod:

2.3.2. Resultsfrom JRA-1.2

Name An Integrated Approach for the Run-Time Monitoring of BP
Orchestratior

Synopsis The approach integrates different complementary monitc
approaches in order to achieve more comprehensive -layer
monitoring solutiol

Authors Luciano Bares, Sam Guinea, Raman Kazhamiakin and Mg
Pistore

Type technique,anguage

Description While there exist several approaches for monitoring the exec

of service compositions that concentrate on different prope
adopt different languages, work at different levels of abstrac
and assume different perspectivihere is a need to push
cooperative approach based on the integration of diffi
solutions. The work describes a monitoring framework whic
obtained by integrating two w-known approaches, name
Dynamo and Astro. This integration, which happeoth for the
language used for expressing the properties to be monitore
for the architecture of the monitoring framework, allows
combine the advantages of the two approaches and to ok
general, comprehensive solutions for BPEL monito

Research questions

Cros«layer integrated monitoring mechanisms
Design for monitorin

Related research results
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References http://bibadmin.-cube-network.eu/show.php?id=26
http://bibadmin.-cube-network.eu/show.php?id=270

Glossary -

Keywords -

Name Cross-layer Adaptation and Monitoring of Service-Ba
Applications

Synopsis The work studies the problem of cr-layer SBA adaptation an
monitoting

Authors Raman Kazhamiakin, Marco Pistore, Asli Zer

Type Principle

Description Most of the researcworks focus on a particular element of t

SBA architecture, they do not consider the effect of change
adaptations on the whole stack of the functional layers of SB
this work the problem of cro-layer SBA monitoring ang
adaptation and define t requirements for the novel, integrat
approaches that provide coherent and holistic solutions
monitoring and adapting the whole application is presented.
illustrated using a series of case studies. Based on the tax
of those requirementshe necessary mechanisms and technic
that constitute an integrated cr-layer framework are identified.

he

ed

jues

Research questions

Crosslayer integrated monitoring mechanisms
Means to identify adaptation strategies across |

Related research results

http://bibadmin.-cube-network.eu/show.php?id=269

References

Glossary -

Keywords -

Name Exploiting Assumptio-Based Verification for the
Adaptation of Servic-Based Applications

Synopsis The assumptions about services and context are monitore
andyzed to identify the source of the problem and to trig
appropriate adaptati

Authors Andreas Gehlert, Antonio Bucchiarone, Raman Kazhami
Andreas Metzger, Marco Pistore, Klaus F

Type Methoc

Description While typically monitoring is used identify critical changes and

to trigger an adaptation of the SBA, the existing monito
approaches have critical limitation: they are not able to disco
real cause of the problem when the SBA requirement is viol

The approach presented in twork addresses that limitation
explicitly encoding assumptions that the constituent services
SBA will perform as expected. Based on those assump
formal verification is used to assess whether the

requirements are satisfied and whether iolation of those
assumptions during r-time leads to a violation of the SB
requirements. In this wathe approach allows for pro-active

deciding whether the SBA requirements will be violated base
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violated requirement

Research questions

Crosslayer identification of adaptation needs
Online QA approache

Related research results

References

Gehlert, A. Bucchiarone, R. Kazhamiakin, A. Metzger, M. Pis

monitored failures, and identifying the specificot cause for the

174

and K. Pohl: “Exploilng Assumption-Based Verification for the
Adaptation of Servic-Based Applications”. In Proc. SOAP track
at Symposium on Applied Computing (SOAP@SAC), 2010
appea

Glossary -

Keywords -

Name Adaptation of Servic-Based Applications Based on
Process wality Factor Analysis

Synopsis The analysis of the SBA quality factors is exploited in orde
properly identify the adaptation needs at different module
SBA and to extract an appropriate adaptation str¢

Authors Raman Kazhamiakin, Branimir \tzstein, Dimka Karastoyanova,
Marco Pistoreand Frank Leymann

Type Techniqu:

Description When KPIs of an SBA do not reach target values, the influe
factors have to be analyzed and corresponding adaptation ¢
have to be taken. In this papeinovel adaptation approach for
servicebased applications (SBAs) based on a process quality
factor analysis is presented. This approach uses decision tre
showing the dependencies of KPIs on process quality factors
different functional levels of n SBA. The monitoring and
analysis approach is extended to come up with an adap
strategy leading to an SBA that satisfies KPI values. The app
includes creation of a model which associates adaptation a
to process quality metrics, extract of adaptation requirements
based on analysis results, and identification of an adap
strategy which can consist of several adaptation action
different functional levels of an SB

Research questions Cros«layer identification of adaptation needs
Means to identify adaptation strategies across |

Related research results |-

References R. Kazhamiakin, B. Wetzstein, D. Karastoyanova, M. Pisand
F. Leymani “Adaptation of Service-Based Applications Based on
Process Quality Factor Analysisin Proc. 2° Intl. Workshop on
Monitoring, Adaptation, and Beyond (MONA+), 20

Glossary -

Keywords -

Name Proactive Adaptation Framework Based on Online Testing (PROSA)

Synopsis The PROSA framework prescribes the required online testing activities
and how they lead to adaptation requests.

Authors Andreas Metzger, Julia Hielscher, Raman Kazhamiakin, Marco Pistore

Type Technique
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Description

The PROSA framework (PRO-active Self-Adaptation) aims at

Online testing means that testing activities are performed during tf
operation phase of service-based applications (in contrast to offlin
testing which is done during the design phase). Obviously, an onli

exploiting online testing solutions to proactively trigger adaptations

ne

ne

context of the users’ of SBA.

ExternalFinal Version 1.0, Dated 15 November 2011

131

test can falil; e.g., because a faulty service instance has been invoked
during the test. This points to a potential problem that the service-
based application might face in the future of its operation; e.g., when
the application invokes the faulty service instance. In such a case
PROSA will proactively trigger an adaptation to prevent undesired
consequences. The PROSA framework prescribes the required online
testing activities and how they lead to adaptation requests.

Research questions Online Testing for Quality Prediction
Predictive SBA monitoring technigues

Related research results -

References http://bibadmin.s-cube-network.eu/show.php?id=23
http://bibadmin.s-cube-network.eu/show.php?id=75
http://bibadmin.s-cube-network.eu/show.php?id=123

Glossary -

Keywords -

Name Autonomic Resource Virtualization in Cloud-like Environments

Synopsis The proposal of autonomous behaviour through specifying

initial adaptation actions that can take place on different fe
events of the infrastructur
Authors Gabor Kecskemeti (MT-SZTAKI), Attila Kertesz (MTA-
SZTAKI), lvona Brandi

Type Techniqut

Description The SRV architecture (SL-based Resource Virtualization) covers
the spectrum of service execution from the negotiation f
through the brokering and deployment phasesnally arrive to
the actual service request on a specific instance. The auton:
behaviour introduced in the SRV architecture in ordel
overcome the main disadvantage of the multi phased s¢
execution: a service call could fail between the requ and the
service instance even though both are fully functional. Witf
help of SLAs we also enable the autonomous decision m.
process on the different components of the architecture in
monitoring events suggest problems with the lower |
comrponents.

Research questions Monitoring and adaptation for autonomous SBA compol

Related research results |-

References http://bibadmin.-cube-network.eu/show.php?id=135

Glossary -

Keywords -

Name Context and HCI aware adaptation of SBA monitors

Synopsis This result argues about the significance of user context in
monitoring an SBA and presents a framework that supports
adaptation of the monitoring of SBA due to the changes in the
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Authors Andrea Zisman and Ricardo Contreras (City)
Type Technique
Description The proposed framework focuses on the different context types

related to the user of SBA that affect the way in which
monitoring is performed. For instance, the "role” of a user
triggers a change in the monitoring rules so a part of the system
should be monitored that was not monitored before. The idea is
to come up with a set of rule patterns for each of the different
user context types including skills, knowledge, role,
selection(need) and preferences in addition to the physical
contexts such as (location, time, temperature etc). At runtime
these rule patterns are applied to adapt the monitoring according

to some policies if a change in the corresponding conte
detected.

Xt IS

Research questions

Context and HCI aware adaptation of SBA monitors

Related research results

e the

References Paper under preparation.

Glossary -

Keywords -

Name Self-supervising BPEL Processes

Synopsis The work presents the language and the framework wher
monitoring and adaptation of service compaositions are unified.

Authors Luciano Baresi, Sam Guinea

Type Language

Description Different efforts were lead in literature to address the is

SuUes

related to monitoring and recovery of the processes. Each of

these approaches is particularly effective in its own sub-do
and does not provide a holistic solution.

main

Due to this, different solutions can be combined to exploit their

main advantages and meet different users' needs. In part
instead of searching for one definitive solution, an integr
framework combining different approaches is provided.

ated

This approach augments BPEL processes with self-superyising

capabilities. This is achieved by defining appropriate superv
rules.
A supervision rule also contains a set of supervision param

sion

cters.

This meta-level information is used at run time to decide whether

a rule needs to be considered or not. The reason is

that

supervision necessarily introduces a performance overhead, and

we want to be able to tailor the exact amount of superv
depending on the needs at hand without changing or redepl
the process.

sion
oying

Research questions

Related research results

References

L. Baresi, S. Guinea, L. Pasquale: Integrated and Compaosable

Supervision of BPEL Processes. In Proc. ICSOC 2008.

Glossary

Keywords
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Name A view based Monitoring for Privacy —Aware Web Services

Synopsis The privacy agreement framework provides an SLA for handling
non functional QoS that support the evolution of policies |and
violation of non functional QoS requirements.

Authors Hassina Meziane, Salima Benbernou, Mohand-Said Hacid, Mike
Papazoglou

Type Technique

Description We address the problem of monitoring the compliance of privacy

observations, to enhance the compliance of the pri
agreement, and enrich the knowledge on misuses. We intr
the concept ofusage flow view that gives a virtual/abstra
representation of relevant usage performed on a parti
collected personal data in terms actions (1) used to comple

which they are providedeftra-activity), and their propertie
(e.g., role, execution time). The usage flow views can be us
a basis to query information maintained by log database.
usage flow view is introduced while composing service.
usage flow view (playing the same role to that of database
in databases) provides views from the abstract PDUF (
business level) corresponding to the triggering clauses o
privacy agreement “output of business layer”.

service activity for theurrent purpose for which it was provided
(2) used by a service to achieve, other activities than thoge for

agreement cross layers, that spells out a consumer’s privacy
rights and how their private information must be handled by the
service provider. We present a Privacy Agreement Monitgring
system (PDUF), an easy-to-use, and an efficient tool for tightly
controlling the private data usage flow dynamically in the area of
web services. Some reasoning can be made upon the

vacy
bduce
Ct
cular
te the

5
ed as
The
The
view
from

f the

Research questions

Cross-layer integrated monitoring mechanisms
Means to identify adaptation strategies across layers

Related research results

References

Data Engineering ICDE’ 2010.

Hassina Meziane, Salima Benbernou, Mohand-Said Hacid, Mike
Papazoglou A view based monitoring for priavcy —aware web
services to appear at 26th IEEE International Conference on

purpose we introduce the contract construct as

Glossary -
Keywords View-based query, SLA
Name Evolving Services from a Contractual Perspective
Synopsis An approach that allows for the controlled evolution of a service by
leveraging the loosely-coupled nature of the SOA paradigm
Authors Vasilios Andrikopoulos, Salima Benbernou, Mike Papazoc
Type Techniqu:
Description An approach that allows for transparency in the evolution of a service
as viewed from the perspective of both clients and providers, in the
context of the loosely-coupled nature of the SOA paradigm. For that
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present a contract constructing function that bridges the gap be

interaction - without the need for adaptation which

mechanisms that run through them.

the means to leverage the decoupling of the interacting parties. We

tween

service matching and service mapping. Following on, we build on
contractual invariance and contractual evolution to show how to
effectively deal with shallow changes to the service provider and ¢lient

may lead in turn to deep changes. We plan to investigate how we can
build on this work to deal with deep changes and the propagation

Research questions

Service evolutio

Related research results

References

Vasilios Andrikopoulos, Salima Benbernou, Mike Papazoglou:
Evolving Services from a Contractual Perspective. CAISE 2009: 2
304

Glossary

Keywords

Contract, service versioning, evolution, compatibility

2.3.3. Reaultsfrom JRA-1.3

Name A Survey on Service Quality Descript|

Synopsis The survey compares the approaches to QoS desct
nowadays presented in the literature, where several mode
mete-models are included.

Authors K. Kritikos, S. Benbernou, I. Brandic, C. Cappiello, M. Carro,
Comuzzi, A. Kertész, M. Parkin, B. Pernici, P. Ple

Type Surve)

Description The survey compares the approaches to QoS desct

nowadays presented in the literature, where sl models and

characteristics of the available approaches, to reveal which &
consolidated ones and to discuss which are the ones spec

and investigation is. The approaches here illustrated have
selected based on a systematic review of conference proce
and journals spanning various research areas in Computer S
and Engineering including: Distributed, Ilrmation, and
Telecommunication Systems, Networks and Security, and S-

Oriented and Grid Computir

Research questions

Enc-to-End Quality definition Language

Related research results

A Survey on Service Quality Descript|

References

K. Kritikos et al, “A Survey on Service Quality Description
submitted to ACM Computing Survey, November 2

Glossary -

Keywords -

Name Service Quality Reference Mo

Synopsis This reference model is intended to provide th-Cube

guality attributes of servi-based applications.
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Authors A. Metzger, A. Gehlert (UniDUE
Type Model
Description

for defining a quality dfinition language to be used during qua
negotiation and assurance. The quality attributes included |
reference model refers to ten categories: perform:
dependability, security, derelated quality, configuration-relate

quality of use context, cost, otf

Research questions

Enc-to-End Quality definition Language

Related research results

A Survey on Service Quality Descript|

References http://bibadmin.-cube-network.eu/show.php?id=229

Glossary -

Keywords -

Name A model for evaluating the KPI measurement in terms
uncertaint:

Synopsis A model for evaluating the KPI measurement in terms
uncertainty defined in terms of cfidence and precision.

Authors Cinzia Cappiello, Kyriakos Kritikos, Pierluigi Plebani (Polin
Branimir Wetzstein (USTUTT

Type Model

Description Even when some activities of a sen-based business process

could not be monitored we need to eate KPI. In this case
such a measurement may be affected by the uncertainty due
lack of monitored information. As a consequence, we intro
the concept of KPI uncertainty, and the two related properti
confidence and precision, which enablo evaluate
trustworthiness of a KPI measurement. The model considers
those properties can be calculated during KPI measureme
relying on a real case stu

Research questions

KPI1 monitoring for SB/
Enc-to-End Quality definition Language

Related research results

The &-Cube Quality Reference Model will serve as a foundthion

quality, networl- and infrastructure-related quality, usability,

the

ity

d

5€S

References -

Glossary Key Performance Indicat

Keywords -

Name SAVVY-WS

Synopsis A Methodology for Specifying and Validating Web Serv
Composition

Authors Carlo Ghezzi, Luciano Baresi, and Sam Guinea (POL

Type Methodology

Description SAVVY-WS’s goal is to support the designers of compa

services during the validation phase, which extends from d
time to run time. SAVV*WS assumes that service compositio

site

N is

achieved by means of the BPEL workflow language, w
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orchestrates the execution of external Web services..

Research questions

Service Composition ri-time validation of non-functiong
requirement

Related research results

References

http://bibadmin.-cube-network.eu/show.php?id=107
http://bibadmin.-cube-network.eu/show.php?id=104
http://bibadmin.-cube-network.eu/show.php?id=124

Glossary -

Keywords -

Name SLA-based resource Vvirtualization approach for on-demand
service provisio

Synopsis The SLA-based resource virtualization (SRV) architecture
providesa technique for quality assurance for service execution in
Cloud:

Authors Attila Kertesz, Gabor Kecskemeti and Ivona Bra

Type Techniqu:

Description The SLA-based resource virtualization architecture provides an
extensive solution for executing u applications in Cloud-like
environments. This solution combines S-based resource
negotiations with resource virtualization in terms o-demand
service provision. The architecture description focuses on
topics: agreement negotiation, service lering and deployment
using virtualizatior

Research questions Automated quality negotiation and agreement in diverse se
infrastructure

Related research results |-

References http://bibadmin.-cube-network.eu/show.php?id=135

Glossary -

Keywords -

Name Runtime Prediction of Service Level Agreement Violations
Composite Servic

Synopsis An approach for predicting SLA violations at runtime, which t
measured and estimated process and QoS metrics as inpt
prediction model that is basen machine learning regression
technigues and trained using historical service compos
instances

Authors Philipp Leitner, Branimir Wetzstein, Florian Rosenberg, Ar
Michlmayr, Schahram Dustdar, Frank Leym

Type techniqu:

Description For service providers, it is essential to prevent SLA violations as
much as possible to enhance customer satisfaction and |avoid
penalty payments. Therefore, it is desirable for providers to
predict possible violations before they happen, while it is |still
possible to set counteractive measures. We propose an approach
for predicting SLA violations at runtime, which uses measured
and estimated facts (instance data of the composition or QoS of
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trained using historical process instances. We present

and validate our ideas based on an illustrative example.

Research questions

Runtime Preiction of KPIs and SLA Violations Based ¢
Machine Learning Techniqu

Related research results

Monitoring and Analyzing Influential Factors of Business Pro
Performanc

References http://bibadmin.-cube-network.eu/show.php?id=263

Glossary -

Keywords -

Name Rur-time Verification Framework based on Assumptions

Synopsis The framework describes the required artefacts and activiti
determining, during ri-time, the violation of requirements.

Authors Andreas Gehlert, Antonio Bucchiarone, Fan Kazhamiakin
Andreas Metzger, Marco Pistore, Klaus F

Type Techniqu

Description The framework demonstrates how monitoring techniques c:

beneficially augmented with verification techniques to suppor

approach is to start from explicitly documented requirements
assumptions. Assumptions address functional and qt
properties of thir-party services (e.g., as documented in sery

the SBA fulfils its requirements under the specified assumpt
During rur-time, monitoring the assumptions allows detect
violations (e.g., service failures). A violation of SB.
requirements can then be determined k-verifying the SBA
given the violated set of assumptions. If that verification fails
adaptation, to compensate for the violation of the assumptic
triggered. Our approach exploits formal verification techniq

assumptions, which can be formally expressed. In additior
verification of complex systems may take considerable reso
so that it may no be feasible to use these techniques-time.
Both issues are subject to future wi

Research questions

Rur-time Verification for Quality Prediction

Related research results

References

Andreas Gehlert, Antonio Bucchiarone, Raman Kazhamig
Andreas Metzger, Marco Pistore, Klaus Pohl: “Exploi
Assumptior-Based Verification for the Adaptation of Servig
Based Applications”, to be published in Proceedings 2010 /
Symposium on Applied Computing (SAC), 2!

Glossary

Keywords
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level agreements). A verification step asign time ensures that

By doing so, we limit our approach to tle requirements and

used services) as input for a prediction model. The prediction
model is based on machine learning regression techniques, and

the

architecture of our approach and a prototype implementation,

n

adaptation of servi-based applications. The basic idea of the
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interface usually require new implementations, affect (

Implementation changes (issuey e.g. by optimizations) need
consider impacts on the interface, in QoS- and postcondition
and the usage. Finally, QoS variations are changes obser
runtime and most likely influence service usage and rei
changes on implementati

Name Comprehensive QoS Monitoring of Web Services
Even-Based SLA Violation Detection

Synopsis How can server and client side QoS monitoring be integrated into
a SOA environment to inform about current QoS and pos
QoS (SLA) violation

Authors Anton Michimayr, Florian Rosenberg, Philipp Leitner, Schah
Dustda

Type Techniqut

Description Integreted into the VRESCo service runtime environment on| the
client side a monitor named QUATSCH schedules
monitoring intervals representing a history of QoS snapshots
server side monitoring is realized using WPC an integral pe
the .NET frameworkThe SLA monitoring approach works by
attaching obligations to services. In a further step the
measurements are transferred to an event processing engin
engine is also aware of the SLA obligations and thus
according events if violations cur. Interested clients listen to the
events and can -the-fly adapt their invocation behaviors.

Research questions Advantages of nc-intrusive QoS monitoring of services apd
service compositiot

Related research results |-

References http://bibadmin.-cube-network.eu/show.php?id=252

Glossary -

Keywords -

Name On Analyzing Evolutionary Changes of Web Serv

Synopsis What is the anatomy of Web Service changes? What ar
stakeholders, what are the dependencies, what are the a
parts of Web ervice changes?

Authors Martin Treiber, Hon-Linh Truong, Schahram Dustdar

Type Methodolog

Description The identified triggers for Web Service changes include che
of requirements. If new functionality is needed the chan
requirements can affe the service implementation, interface,
SLAs and service p- and postconditions. Changes at the

service’s pr- and postconditions and finally the original usage.

[0

o~

D

Research questions

Lifecycle of service compositio

Related research results

References

Treiber, M. and Truong, H.L. and Dustdar, S.. On Analy:.
Evolutionary Changes of Web Services. Lecture Notes
Computer Science, 20(

Glossary

Keywords

ExternalFinal Version 1.0, Dated 15 November 2011

138



S-Cube

Software Services and Systems Network IRF-v3

Name

Exploiting Assumptio-Based Verification for the
Adaptation of Servic-Based Applications

Synopsis The assumptions about services and context are monitore
analyzed to identify the source of the problem and to tri
appropriate adaptati

Authors Andreas Gehlert, Antonio Bucchiarone, Raman Kazhami
Andreas Metzger, Marco Pistore, Klaus F

Type Methoc

Description While typically monitoring is used to identify critical changes

to trigger an adaptation of the SBA, the existing monitc
approaches have critical limitation: they are not able to disco
real cause of the problem when the SBA requirement is viol
The approach presented in the work addresses that limitati
explicitly encoding assumptions that the constituentices of an
SBA will perform as expected. Based on those assump
formal verification is used to assess whether the
requirements are satisfied and whether a violation of
assumptions during r-time leads to a violation of the SB
requirement: In this way the approach allows for pro-activs
deciding whether the SBA requirements will be violated base
monitored failures, and identifying the specific root cause fo
violated requirement

A
2\,

Research questions

Cros«layer identification of adaptation needs
Online QA approache

Related research results

References

Gehlert, A. Bucchiarone, R. Kazhamiakin, A. Metzger, M. Pis

and K. Pohl: “Exploiting Assumptic-Based Verification for the

Adaptation of Servic-Based Applications”. In Proc. SOAP tra
at Symposium on Applied Computing (SOAP@SAC), 2010
appea

174

()
=

deal

Glossary -

Keywords -

Name Towards Correctness Assurance in Adaptive Se-Based
Applications

Synopsis The work studies the problems with the SBA functioning spe
to theadaptation process and identifies possible directions to
with those problem

Authors Raman Kazhamiak, Andreas Metzger and Marco Pistore

Type Principle

Description Research on SBAs thus has already produced a rani

adaptation techniques and strategies. However, adaptive SB
prone to specific failures that would not occur in “sta
applications. Examples are faulty adaptation behaviours c
changes not anticipated during de-time, or conflicting
adaptations due to concurrently occurring events. For ade

SBAs to become reliable and thus applicable in practice, |
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techniques that ensure the correctness of adaptations are r
To rave the way towards those novel techniques, this \
identifies different kinds of adaptati-specific failures. Based 0
a classification of existing adaptation approaches and Qe
correctness assurance techniques, it discusses how ad:-
specific failures can be addressed and where new adva
techniques for correctness assurance of adaptations are re

vork
n

inced

Research questions

Adaptation quality framewo

Related research results

http://bibadmin.-cube-network.eu/show.php?id=28

References

Glossary -

Keywords -

Name Proactive SLA negotiatic

Synopsis This result argues about the necessity of proactive
negotiation to handle the violation of an agreed SLA and pres
framework that supports proactive SLA negotiai

Authors GeorgeSpanoudakis and Khaled Mahbub (City)

Type Techniqu

Description In the proposed framework an alternative service provid

identified and SLA is negotiated by the participating parties |
to a foreseen problem in the existing SLA. When the exi:SLA
is violated the faulty service provider is replaced by the ni
selected service provider. A monitor component monitors
existing SLA and detects the conditions that trigger the proe
SLA negotiation. A Service discovery component identifidist
of potential service providers by analyzing the structural
behavioural characteristics of the services and the publishec
templates (i.e., service levels advertised by providers, e.g. gc
silver vs. bronze “service pack”). The list of ential service
providers is updated as soon as a new service is available
regular interval to make sure that the services with the most
date offers are considered for the SLA negotiation. The proe
SLA negotiation is achieved in two pha: namely i) pre-
agreement and ii) agreement. In the-agreement phase tf
published SLAs of the potential service providers are negol
and SLOs are agreed by the service provider and the s
consumers. It should be noted that at this phase th¢ has not
been put into force rather it may establish a time frame w
which the pr-agreement can be automatically brought into fg
without further negotiation. If this time frame elapses withoul
SLA been putting into force, the SLA should be igotiated and
a new time frame should be establis

Research questions

Proactive SLA negotiation and agreen

Related research results

References

Glossary

Keywords

ne

rce
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Name A Dynamic Privacy Model for Web Services

Synopsis The privacy agreeent framework provides an SLA for handli
non functional QoS that support the evolution of policies
violation of non functional QoS requiremer

Authors Salima Benbernou, Hassina Mezi:

Type Techniqu:

Description We propose a privacy agreement model that spells out a set of

requirements related to consumer’s privacy rights in terms of how
service provider must handle privacy information. We define two

privacy model is described in the policy level to provide upon it a

reasoning mechanism for the evolution. The framework supports i
negotiation level of the agreement a lifecycle management which

important deal of a dynamic environment that characterizes Web

services. Hence, the privacy evolution is handled in this level. A

to be translated into a new privacy agreement.

levels in the agreement (1) policy level (2) negotiation level. A formal

n the
s an

negotiation protocol is proposed to enable ongoing privacy negotiation

Research questions

SLA Negotiation for non functional Qt

Related research results

CD JRA 1.3.2 (‘a journal paper is under revis

References

Glossary -

Keywords -

Name SoftConstraint based Approach for QoS-aware Service
Selection

Synopsis The framework describes the required artefacts and activiti
determining, dring run-time, the violation of requirements.

Authors Salima Benbernou, Manuel Carro, Moh-Said Hacid,
Mohamed Zemir

Type Techniqu

Description The framework describes a soft constraint approach to handl

Moreover, SLA should include penalties in this case. Effectively
have to distinguish two types of penalties: behavioral ones W
concern the behavior of the customer or the service provider
arithmetical.

e the

relaxation and penalties. In fact, with Soft CSPs, we can obtain a
suitable solution for that problem by allowing degrading the solution
quality in accordance with customer preferences of the S$LA.

we
hich
and

Research questions

Rur-time Verification for Quality Prediction

Related research results

References

Salima Benbernou, Manuel Ca, Mohand-Said Hacid

Mohamed Zemini (under submissi

Glossary -

Keywords -

Name Towards Dat-Aware Cost-Driven Adaptation for Service
Orchestratior

Synopsis Several activities in service oriented computing, such as auto

composition, monitorig, and adaptation,

can benefit from
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knowing properties of a given service composition be
executing them. Among these properties we will focus on 1
related to execution cost and resource usage, in a wide ser
they can be linked to QoS chcteristics.

Authors Dragan Ivanovic, Manuel Carro (UPM) and Man
Hermenegildo (UPM/IMDEA Softwar

Type metho

Description In order to attain more accuracy, we formulate execution ci

resource usage as functions on input data (or appro

akstractions thereof) and show how these functions can be used to

make better, more informed decisions when perforr
composition, adaptation, and proactive monitoring. We prese
approach to, on one hand, synthesizing these functions
automatic fshion from the definition of
orchestrations taking part in a system and, on the other ha
effectively using them to reduce the overall costs of-trivial
service-based systems featuring sensitivity to data and possi

the different

bility

of failure. The approach is validated by means of simulations of

scenarios needing runtime selection of services and adaptatis
to service failure. A number of rebinding strategies, including
use of cost functions, are compa

Research questions

How can cot-based derivation of data-aware QoS for a seryice

composition be used to drive adaptat|

Related research results

References -

Glossary -

Keywords Adaptation, QoS, composition, analysis, resource 1

Name An Initial Proposal for Da-Aware Resource Analysis of
Orchestrations with Applications to Proactive Monito

Synopsis We focus on how statically inferred cost functions on input
which represent safe upper and lower bounds for different
measures, can be used to predict some ru QoS-related value
(to, e.g., validate compositions at design time) and to con
actual and predicted resource usage a-time in order to take
adaptive actions if neede

Authors Dragan Ivanovic, Manuel Carro (UPM) and Man
Hermenegildo (UPM/IMIEA Software)

Type metho

Description In our approach a BPLlike orchestration is expressed in

intermediate language which is in turn automatically trans
into a logic program. Cost and resource analysis tools are a
to infer functions whic, depending on the contents of some ini
incoming message, return safe upper and lower bounds of
resource usage measl

an

tial

Research questions

How can cosbased derivation of data-aware QoS for a seryice

composition be used for predictive monitol?

Related research results

References

Glossary
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Keywords

Monitoring, QoS, composition, analysis, resource u

2.3.4. Reaultsfrom JRA-2.1

Name

Understanding about design-time concepts, mechanisms and lan
for specifying, analyzing, and simulating end-to-end processes in
service networks

juages
agile

Synopsis

Service networks realize various end-to-end processes, so
which are transactional in nature (see below). There is an

me of
acute

need to develop better understanding of their design, possibly

fuelled by simulation techniques. Design time conce
mechanims and languages for specifying, analyzing
simulation of end-to-end processes—including the protocols
govern them- are still ill understood

pts,
and
that

Authors

Work-package team

Type

Exploratory study/Design Science

Description

ASNs essentially provide much more functionality and flexibi
when compared to traditional BPM, enabling organizations to inng

lity
vate

new value delivery systems that transcend the enterprise and extend to

every external partner. Given the emphasis of existing BPM cong
techniques and tools on single enterprise processes, they can
simply applied to agile service networks.

In particular, end-to-end business processes in ASNs span organ
boundaries posing a number of significant business and techn
challenges. First, network partners in the ASNs need to agree
explicit and unambiguous standards that specify precisely the da
common business documents, such as purchase orders and in
which the disparate systems can exchange. Second, and,

tepts,
not be

zation
ology
upon
a and
voices,
more

importantly, they require loose coupling on the basis of precise

business interaction protocols. Such business protocols arn

e by

necessity message-centric: they specify the flow of messages
representing business activities among trading partners (without

requiring any specific implementation mechanism). Collectiv
business process protocols and associated data format and m

ely,
essage

exchange standards provide the means for automated, system-to

system exchange of data and messages between network partnel

Research questions

Related research results

S.

ctor
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Glossary -

Keywords Business protocols, agile service networks, service analysis and
design

Name Understanding of IT-enabled business process management and
SNA theory and their potential use within the agri-food sectof.

Synopsis Our research activities to date have highlighted a significant
level of uncertainty within the agri-food sector. We have also
identified that there are unique properties within this se
which differentiates it from other economic sectors. We have
noted that SNA theory is a potential area for further investigation
with relation to this sector.

Authors Noel Carroll, Eoin Whelan, Ita Richardson
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Type Exploratory study
Description We need to explore how we can visualise, monitor, and re

(qualitatively and quantitatively) on the relationships which €

bport
Xist

within agile service networks. Flynn & Flynn (1999), report that

the evaluation of IT-enabled processes in human resol
communication and managerial studies can contribute mo
reducing organisational complexity than IT. To exasperate
van Oosterhout et al. (2007), report that despite the history ¢
concept of agility, there is by far no consensus yet as to

exactly it is which emphasises our lack of understanding on
we could assess and achieve agility. Although m
organisations assume they exercise agile practices, they
struggle to monitor this to analyse the ,levebf agility. Thus,
we need a new lens to gain a more holistic initial viewpoint

the aim to build on theoretically sound and tested models w
BPM. This model should incorporate dynamic measures of

KPIs across service networks. Our thesis is that social net
analysis (SNA) can provide us with the methodology to mor
agile service networks (ASN) across virtual organisations.

Research questions

Related research results

References

-Flynn, B. B., & Flynn, E. J., (1999), Information-Process
Alternatives for Coping with Manufacturing Environme
Complexity, Decision Sciences, Volume 30, Issue 4, pp.1(
1052.

-Van Oosterhout, M., Waarts, E., van Heck, E., and
Hillegersberg, J., (2007). Business Agility: Need, Readiness
Alignment with IT Strategies, Chapter 5, pp. 52-69. In Deso
K. C., (2002). Agile Information Systems: Conceptualizat
Construction and Management. Butterworth/Heinemg
London.

Glossary

Keywords

Name

Understanding about concepts, mechanism and languages for ru
monitoring of business transactions.

Synopsis

Service based applications that support end-to-end processes in
networks typically involve well-defined process fragments sucl
payment processing, shipping and tracking, determining new pr
offerings, granting/extending credit, managing market risk and s
These reflect standard process fragments that apply to a vari
application scenarios. Although such process fragments

transactional applications between service network partners, the
completely external to current Web services transaction mecha
and are only expressed as part of application logic. To remed
situation, this we need to investigate a business-aware trans
model and business transaction language, which is driver
‘transactional’ process fragments, and which treats transac]
fragments as first class citizens. The model allows emphg
transactional process fragments such as payment and credit con(

Irces,
e by
this,
nf the
what
how
any
often

with
ithin
agile
work
nitor

ng
2Nt
D21

van
and
uza,
on,
Ann:

n-time

service
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pduct
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oty of
drive
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nisms
y this
action
n by
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delivery conditions, business agreements stipulated in SLAs, liab

lities
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and dispute resolution policies. It allows blending these fragments
QoS criteria such as security support to guarantee integrit
information, confidentiality, and non-repudiation.

Authors

Workpackage team

Type

Exploratory study/Design Science

Description

Conventional approaches to business transactions, such as Ope
the UN/CFACT Modeling Methodology (UMM) and ebXML, mere
focus on the documents exchanged between partners, rathe
coupling their application interfaces, which inevitably differ. In f3
the basic idea behind existing approaches is to define a libra
standard electronic XML business documents such as inv(g
purchase orders, and ship notices - possibly described in the Uni
Business Language (UBL) to provide an intuitive framework
specifying the business logic and computations that take place or
end of a document exchange. For example, if a customer se
purchase order to manufacturer, which the manufacturer can ful
will then respond with an invoice and a shipping notice. How g
documents are produced and what (service) operations result
they are consumed is strictly up to the business at each end
document exchange.

Existing approaches to system-level transactions on the other
revolve around a triad of Web-services standards: BPEL,

Coordination and WS-Transaction. Unfortunately however, bus
transactions are largely external to current Web services trans
concepts and mechanisms, and are typically hard-coded in appli
logic, severely hindering maintenance and adaptation, which
essential in ASNSs.

Accommodating business-aware transactions invokes many new
very challeging, cross-cutting research challenges and question
below).

with
y of

n EDI,
ly
r than
ACt,

ry of
Dices,
versal
for

1 each
nds a
ill, it
such
when
of the

hand,
WS-
ness
action
cation
are

, and
s (see

Research questions

Related research results

References

See deliverable PO-JRA-2.1.1/PO-JRA-2.1.2/PO-JRA-2.1.3

Glossary

Keywords

Business transactions, long-running transactions, QoS 4
processes, end-to-end processes, transactional process frag

\ware
ments

Name

A formal model for business transaction using temporal Ig
B method and StAC

gic,

Synopsis

As the most advanced business transaction system mode
preliminary model is built on a temporal logic specification
business transaction. Then, given a specification (¢
transactional properties should be deduced as in a cla
business rules engine. Finally we use a program refine
theory in order to propose the corresponding execut

[, our
of
ther
ssical
ment
able

specification of the declarative business transaction language

specification.

Authors

Francois Hantry and Rafig Haque

Type

Technigue-design

Description

As the most advanced business transaction system mode

[, our
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preliminary model is built on a temporal logic specification
business transaction. Two models are proposed: a weak
strong model. The weak model corresponds to the fle
intuition of business transaction atomicity, but the strong m
corresponds to a strict business transaction atomicity. In
framework, given a specification other transactional prope
should be deduced as in a classical business rules engine. |
we use B method and Stac specification in order to propos
corresponding executable specification of a declarative bus
transaction language. This proposition is built on refinen

method from the distributed software engineering community.

of
and a
ible
odel
our
rties
inally
e the
iness
nent

Research questions

Related research results

References

JRA-2.1.3
paper to be submitted (R.Haque and F.Hantry)

Glossary

Keywords

business transaction, vitality, atomicity

2.3.5. Resaultsfrom JRA-2.2

events and Quality of Service measurements. The frame
uses data mining techniques in order to construct tree strug

metrics and QoS characteristics of the IT infrastructure. De
knowledge about the structure of dependencies can be gair]
drill-down analysis of single factors of influence.

Research questions

Analysis of Influential Factors of KPIs and SLA Violations Ba
on Machine Learning techniqt

Related research results

Runtime Prediction of Service Level Agreement Violations
Composite Servici

Name Monitoring and Analyzing Influential Factors of Business Pro
Performanc

Synopsis An approach to analyzing influential factors (QoS and prc
metrics) of KPIs of ervice compositions based on decision treg

Authors Branimir Wetzstein, Philipp Leitner, Florian Rosenberg, Iv
Brandic, Schahram Dustdar, Frank Leymr

Type techniqu

Description We provide a framework for performance monitoring and

analysis of WS-BPEL processes, which consolidates process

work
tures,

which represent the dependencies of a KPI on process and QoS
metrics. These dependency trees allow business analysts to
analyze how the process KPIs depend on lower-level process

eper
ed by
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Glossary -

Keywords -

Name Adaptation of Servic-Based Applications Based on Process
Quality Factor Analys

Synopsis An approach to identification of adaptation strategies base
process quality factor arysis using decision trees

Authors Raman Kazhamiakin, Branimir Wetzstein, Dimka Karastoyan
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Marco Pistore, Frank Leyma

Type

techniqu

Description

We present an adaptation approach for service-based applic
(SBAs) based on a process quality factor analysis. It is bas
an existing analysis approach that uses decision tree

from different functional levels of an SBA. We extend

monitoring and analysis approach and show how the ang
results may be used to come up with an adaptation str
leading to an SBA that satisfies KPI values. The appre
includes creation of a model which associates adaptation a
to process quality metrics, extraction of adaptation requiren
based on analysis results, and identification of an adapt
strategy which can consist of several adaptation action
different functional levels of an SBA.

Research questions

Adaptation of Qo-aware Service Compositions based
Influential FactolAnalysis and Prediction

Related research results

Monitoring and Analyzing Influential Factors of Business Pro
Performanc

ations
ed on
5 for

showing the dependencies of KPIs on process quality factors

the
alysis
ategy
pach
ctions
1ents
ation
5 on

on

References

Kazhamiakin, Raman; Wetzstein, Branimir; Karastoyan
Dimka; Pistore, Marco; Leymann, Frank: Adaptation of Se-
Based Applications Based on Process Quality Factor Analysi
Proceedings of the 2nd Workshop on Monitoring, Adaptation

Glossary

Beyond (MONA+), c-located with ICSOC/ServiceWave 20009.

Keywords

2.3.6. Resultsfrom JRA-2.3

Name

Dynamic adaptation of services on Grids

Synopsis

Dynamic optimization of resource usage and SLA conformarn

ce

Authors

INRIA

Type

Technique

Description

We are studying how to apply dynamic adaptation principle
the level of one single service running on a Grid infrastruct
We are building a prototype based on the OSGi compg
framework, the XtreemOS (XO SAGA) interface and
Wildcat monitoring tool. We intend to define explicit lin
between the QoS of OSGi services and Grid resource utiliz
in order to be able to optimize resource usage while confor
to a given SLA.

S at
ure.
nent
the
S
ation
ming

Research questions

Self-optimization and self-healing of a single service

Related research results

References -

Glossary -

Keywords GRID, self-*, adaptation

Name Mechanisms for distributed and coordinated decision making
(work in progress)

Synopsis Design of decision algorithms

Authors INRIA
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Type mechanism
Description -

Research questions

Supporting adaptation of service-based applications

Related research results

Planning algorithms for distributed adaptation

Research questions

Supporting adaptation of service-based applications

Related research results

Mechanisms for distributed and coordinated decision making

References -
Glossary -
Keywords -
Name Planning algorithms for distributed adaptation (work in progress)
Synopsis Planning of distributed and parallel adaptation actions using
specific algorithms

Authors INRIA

Type mechanism

Description -

nic,
nical

independent services that are available in a network and pro
by many actors under different conditions (like price, time
deliver, and so on). Service provision conditions may chang
time depending on provider policies, and as such they cann
statically advertised together with the service descripf
Propose and investigate the possibility to use the cher
computational model to finding compositions of services
satisfy time constraints coming from the structure of an abs
workflow against the time availability associated to each se
component.

Research questions

Supporting adaptation of service-based applications

Related research results
References

Glossary
Keywords

Chemical distributed infrastructure model for services
C. Di Napoli, M. Giordano, Zs. Németh, N. Tonellotto:

References -
Glossary -
Keywords -
Name A chemical metaphor to model service selection for composition
of services
Synopsis An attempt to create a framework for self-evolving, dynar
self-adapting service composition base don the cher
paradigm
Authors SZTAKI, CNR
Type Methodology
Description Service-based applications are composed of a number of po

ssibly
vided
2 to
je in
ot be
ion.
mical
that
tract
vice

A

chemical metaphor to model service selection for composition of
services. Proceedings of the Second International Workshop on

Parallel, Architectures and Bioinspired Algorithms (held
conjunction with PACT'09), ISBN 978-84-692-3675-8, pp.
19.

Self-*, self-adaptation

in
11-

Nature inspired models, adaptation, self-organization

WName

| Chemical distributed infrastructure model for services
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Synopsis Use of the Chemical model for service oriented computing
Authors INRIA

Type Model

Description Definition of the representation of services, interaction betw

services and workflows in the chemical model

Research questions

Supporting adaptation of service-based applications

Related research results

Chemical self-* services

Chemical distributed infrastructure

A chemical metaphor to model service selection for compos
of services

veen

ition

implementing a service oriented architecture.

References Jean-Pierre Banatre and Thierry Priol : Chemical Programming
of Future Service-oriented Architectures. JOURNAL POF
SOFTWARE, VOL. 4, NO. 7, SEPTEMBER 2009

Glossary -

Keywords Chemical programming

Name Chemical distributed infrastructure

Synopsis Implementation of a Distributed multiset for Chemical
programming

Authors INRIA

Type Mechanism

Description Definition and implementation of a distributed multiset allowing
distributed interactions  between chemical programs

Research questions

Scalable and fault tolerant techniques for service discovery
Supporting adaptation of service-based applications

Related research results

Chemical distributed infrastructure model for services
Chemical self-* services

References -

Glossary -

Keywords Chemical programming, adaptation, self-*

Name Chemical self-* services

Synopsis Using the chemical programming paradigm to provide services
with self-* properties

Authors INRIA

Type Technique

Description Techniques for supporting self-adaptation based on the chemical
model. Implementation of an interface for standard Web seryices
in the chemical programming environment. Representation of
QoS and SLA for chemical services.

Research questions Supporting adaptation of service-based applications

Related research results Chemical distributed infrastructure model for services
Chemical distributed infrastructure

References Jean-Pierre Banatre and Thierry Priol : Chemical Programming
of Future Service-oriented Architectures. JOURNAL POF
SOFTWARE, VOL. 4, NO. 7, SEPTEMBER 2009

Glossary -

Keywords Chemical programming, adaptation, self-*
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Name

SLA-based resource virtualization approach for on-demand

service provision

Synopsis

The SLA-based resource virtualization (SRV) architec
provides a technique for on-demand service provision
quality assurance for service execution in Clouds and Grids

ture
and

Authors

SZTAKI, TUW

Type

Technique

Description

The SLA-based resource virtualization architecture provide
extensive solution for executing user applications in Cloud
environments. This solution combines SLA-based
negotiations with resource virtualization in terms of on-dem
service provision. The architecture description focuses on

S an
rlike

resgurce

and
three

topics: agreement negotiation, service brokering and deployment

using virtualization.

Research questions

On-demand, dynamic service provisioning

Related research results

http://bibadmin.s-cube-network.eu/show.php?id=135

References

Glossary Self-*, self-adaptation, service deployment, service Ilevel
agreement, SLA negotiation, brokering

Keywords Negotiation, brokering, deployment, dynamic provisioning

Name An approach for selecting Web Services based on structured and
unstructured user feedback

Synopsis An approach for supporting users in the Internet of Services to
select good services from a large number of alternatives, The
approach makes use of structured and unstructured feegdback
from previous service users, and is demonstrated based| on a
travel case study.

Authors TUW

Type Technique

Description Since the Internet of Services (10S) is becoming reality, there is

an inherent need for novel service selection mechanisms, which

work in spite of large numbers of alternative services and
the user-centric nature of services in the 10S into account.
way to do this is to incorporate feedback from previous se
users. However, practical issues such as trust aspects, intel
contexts or synonymous feedbacks have to be taken into ac
This research result involves a service selection mechanisn
makes use of structured and unstructured feedback to captu
Quality of Experience that services have provided in the pas

take
One
vice
action
count.
n that
re the
t. We

have implemented our approach within the SOA runtime

VRESCo, where we use freeform tags for unstructured
numerical ratings for structured user feedback. We |
performed a case study and analysed the results.

Research questions

Selecting Web Services Based on Structured and Unstrug
User Feedback

Related research results

References

http://bibadmin.s-cube-network.eu/show.php?id=254

Glossary

Keywords
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Name

Preventing runtime SLA violations in Windows Workflows

Synopsis

Provide techniques to automatically adapt Windows Workfl
based on predictions of SLA violations. Adaptation can hay
either through data manipulation, service rebinding or
applying AOP-like modifications to workflows.

DWS
pen

Authors

TUW, University of Stuttgart

Type

Technique

Description

This result involves using predictions of SLA violations
covered in “Runtime Prediction of KPIs and SLA Violatig
Based on Machine Learning Techniques” to automatically a
Windows Workflows (i.e., service compositions implemen
using the Windows Workflow technology), with the goal
ultimately preventing SLA violations. Adaptation is done
instance or composition level, and can be: (a) simple
manipulation, (b) service rebinding, or (c) structural adapta
of the composition. For the latter, techniques similar to asj
oriented programming (AOP) can be used, as this approac
been demonstrated before for WS-BPEL based se
compositions (and can arguably also be applied to Wing
Workflows.

as
ns
dapt
ted
of
on
data
ition
bect-
h has
rvice
lows

Research questions

Runtime SLA Violation Prevention

Related research results

References

Glossary

Keywords
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