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Workshop Proceedings

Cohen, Sholom & Krut, Robert. Proceedings of the First Workshop on Service-Oriented Architectures and Product
Lines (CMU/SEI-2008-SR-006).

Post-workshop I nformation

The following presentations were given at the SOAPL - 07 workshop. Information gathered during the workshop and
the workshop papers will be incorporated into a workshop report from the Software Engineering Institute. The report will
be publish during calendar year 2008.

. Service Oriented Architectures and Product Lines - What is the Connection?
Bob Krut, Software Engineering I nstitute
. A Taxonomy of Variability in Web Service Flows
David Benavides, University of Seville
. Comparison of Service and Software Product Family Modeling
Mikko Raatikainen, Helsinki University of Technology
. ldentifying and Specifying Reusable Services of Service Centric Systems Through Product Line Technology
Jagjoon Lee, Fraunhofer Institute for Experimental Software Engineering
. Product Linesthat supply other Product Lines. A Service-Oriented Approach
Christian Kastner, University of Magdeburg

Pre-workshop information
Description

Service-Oriented Architectures (SOA) and software product line (SPL) approaches to software development share a
common goal. They both encourage an organization to reuse existing assets and capabilities rather than repeatedly
redevel oping them for new systems. The intent is that organizations can capitalize on reuse to achieve desired benefits such
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as productivity gains, decreased development costs, improved time to market, higher reliability, and competitive
advantage. Their distinct goals may be stated as:

. SOA: "enable assembly, orchestration and maintenance of enterprise solutions to quickly react to changing business
requirements’ (Wienands)

. SPL: systematically capture and exploit commonality among a set of related systems while managing variations for specific
customers or market segments

Thisworkshop will explore the connections from two perspectives.

1. Can web services support product lines using a service-oriented architecture?
2. How can use of product line practices support web services and service-oriented architectures?

Topics of interest for the workshop include, but are not limited to:

. Practice areas that span both SOA and product lines (e.g., domain analysis, legacy mining, operations/governance, etc.)
. Handling variability through services

. Cost modelsto justify investment in SOA for product lines

. Use of support technology such as: domain specific languages, tools, other

. Differences between service-oriented and more conventional product line devel opment approaches.

Audience

Participants in the SOA and Product Lines Workshop will include product line practitioners who have experiencein
using service-oriented architectures, or who are interested in migrating their software product lines to SOA in the future.
These include practitionersin product line engineering as well as product line management roles. We also

welcome participation from architects/devel opers of SOA-based systems who are interested in applying product line
practices in development of their systems.

Schedule

The workshop will be highly interactive and focused on making tangible progress towards answering the two questions
relating to the connections between SOA and product lines. The morning session will feature invited speakers and
selected presentations based on position papers. Participants will be assigned to groups that reflect specific topics. After
the workshop, the leader of each working group will be asked to write a summary of the working group's discussion
and (especially) its conclusions.

Submission instructions

Prospective participants are required to either Workshop Organizers:

1. Submit a 3-6 page position paper. All submissions will be - Sholom Cohen, Software Engineering Institute

reviewed by members of the program committee for quality - Paul Clements, Software Engineering Institute
and relevance. Accepted papers will become part of the - Andreas Helferich, University of Stuttgart
workshop proceedings. Three or four paperswill be chosen to . Bob Krut, Software Engineering Institute

be presented during the workshop to foment discussion. . Grace Lewis, Software Engineering Institute
Submit your paper in PDF formate to soa-workshop@sei.cmu. . Dennis Smith, Software Engineering Institute

edu or by July 1, 2007. . Christoph Wienands, Siemens Corporate Research
2. Submit an experience report describing the software

architecture or other system artifacts that are SOA-based.
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Notifications of paper or experience report acceptance will be sent by July 15, 2007.
Contact Person

Sholom Cohen
sgc@sei.cmu.edu

Software Engineering Institute
Carnegie Mellon University
Pittsburgh, PA 15213

Phone: +1-412-268-5872

Fax: +1-412-268-5758
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Paul Clementsisa senior member of the technical staff at Carnegie Mellon University's Software Engineering Institute.
There, he works in areas of software architecture and software product lines. He has co-authored four booksin

software engineering, including Software Product Lines: Practices and Patterns, as well as over fifty papersin
architecture, documentation, software structure, and product line methodologies. He was the conference chair for the
2004 International Software Product Line Conference and program co-chair for the first one. He has organized or co-
organized ten workshops at AOSD, OOPSLA, and ICSE conferences, as well as at SPL C-Europe 2005 and SPLC 2006.
He holds a Ph.D. in computer sciences from the University of Texas at Austin, and a M.Sc. in computer science from
the University of North Carolinaat Chapel Hill. For more information visit http://www.sei.cmu.edu/staff/clements/. E-

mail: clements@sei.cmu.edu.

Sholom Cohen is a senior member of the technical staff at the Software Engineering Institute. Mr. Cohen is a member of
the Product Line Systems Program and has authored major technical reports and conference papers on product lines,
including: asset devel opment, product development, and variability management. He is a contributor to the Product

Line Framework and the Product Line Business and Acquisitions Guidelines. Mr. Cohen has supported product

line development and acquisition for both DoD and industrial organizations in various practice areas, including:
Architecture Definition and Evaluation, Understanding Relevant Domains, Scoping, Configuration Management, Building
A Business Case, and others. Mr. Cohen has organized panel sessions at ECOOP and at the International Conference

on Software Reuse (ICSR). He has chaired workshops at OOPSLA, ICSR, and at prior Software Product Line
Conferences, including 2002 and 2004. He holds degrees from the Massachusetts | nstitute of Technology, University

of Michigan, and Columbia University. For more information visit http://www.sei.cmu.edu/staff/sgc/. E-mail: sgc@sel

cmu.edu.

Andreas Helferich isalecturer and researcher at the University of Stuttgart, Germany. He is also currently working on
his PhD on the application of the concept of Mass Customization to complex information systems. His recent
publications include papers presented at SPLC 05 and 06, ECIS 2005, and the 2005 World Conference on Mass
Customization and Personalization, as well as articles published in the Communications of the ACM

and Wirtschaftsinformatik. Andreas holds a Master in Business Administration (Dipl.-Kfm.) from the University of
Stuttgart and a M.Sc. in Management Information Systems from the University of Missouri - St. Louis. E-mail:
helferich@wi.uni-stuttgart.de.

Robert Krut isamember of the technical staff at Carnegie Mellon University's Software Engineering Institute. He
cuurently worksin the areas of software architecture and software product lines. He has authored technical reportsin
product lines, domain engineering, and domain analysis. He is a contributor to the Product Line Framework and has
lead strategy and implementation teams for the SEI's web-based information. He holds degrees in computer science,
electrical engineering, and physics from Johns Hopkins University, Pennsylvania State University, and Edinboro
State University, respectively. For more information visit http://www.sel.cmu.edu/staff/rk/. Email: rk@sei.cmu.edu

Grace Lewisisa Senior Member of the Technical Staff at the Software Engineering Institute. Sheis currently the lead for
the System of Systems Engineering team within the Integration of Software-Intensive Systems (ISIS) initiative. Her
current interests and projects are in service-oriented architecture, technologies for interoperability, modernization of
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legacy systems, and characterization of software development life cycle activitiesin systems of systems environments.

Her latest publications include severa reports published by Carnegie Mellon on these subjects and a book in the SEI
Software Engineering Series. Sheis also amember of the technical faculty for the Master in Software Engineering program
at CMU. Grace holds a B.Sc. in Systems Engineering and an Executive MBA from Icesi University in Cali, Colombia; and
aMaster in Software Engineering from Carnegie Mellon University. For more information visit http://www.sei.cmu.edu/

staff/glewis/. E-mail: glewis@sei.cmu.edu.

Dennis Smith is a Senior Member of the Technical Staff and Lead of the Integration of Software-Intensive Systems
(I1S1S) Initiative at the Software Engineering Institute (SEI). This initiative focuses on devel oping and applying methods,
tools and other technologies that enhance the effectiveness of complex networked systems and systems of systems.
Currently he has been involved with working with DoD organizations to develop an SOA capability, including issues of
SOA strategy, governance and migration of legacy assets to SOA. Previously, he was a member of the Product Line
Systems Program and technical lead in the effort for migrating legacy systemsto product lines. He has published a variety
of books, articles and technical reports, and has given talks and keynotes at conferences and workshops. Dennis was the
co-editor of the |IEEE and | SO recommended practice on CASE Adoption, and has been general chair of two

international conferences. Dennis holds an M.A. and PhD from Princeton University, and aB.A. from Columbia
University. For more information visit http://www.sei.cmu.edu/staff/dbs/. E-mail: dbs@sei.cmu.edu.

Christoph Wienandsis aMember of Technical Staff at Siemens Corporate Research, a central research organization
within Siemens. His activities focus mostly on product lines, Software Factories and model-driven development. Heis
author of "Practical Software Factoriesin .Net" and presented at conferences such as UML & Design World, SD West,
and others. Over the past years he has been architecture lead for the development of a SOA-based system. Christoph holds
aDiplom-Informatiker (FH) from Furtwangen University, Germany. Email: Christoph.wienands@si emens.com
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The following references present examples of previous work in the area of SOA and Product Lines. If you would like
to include additional references, please submit the reference to soa workshop@sei.cmu.edu

. Butler, John. Applying Product Lines Techniquesto SOA, CDBi Journal, February 2006.
. Butler, John. Applying Product Line Techniques to SOA - Part |1: Exploring Configuration Management Patterns for SOA,

CBDi Journal, May 2006.
Helferich, Andreas; Herzwurm, Georg; Jesse, Stefan; Mikusz, Martin. Software Product Lines, Service-oriented Architecture

and Frameworks: Worlds Apart or Ideal Partners?,
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Agenda

09:00-09:30

Introductions and Goals

09:30-10:30

Topic Presentations and Discussion

10:30-11:00

Break

11:00-11:30

Topic Presentation and Discussion

11:30-12:30

General Discussion: working groups or new topics

12:30-13:30

Lunch

13:30-15:00

General Discussion Continued

15:00-15:30

Break

15:30-16:00

General Discussion Continued

16:00-16:30

Working Group Report(s)

16:30-17:00

Conclusion: Goals Addressed, Topics for Limerick, Future Work

Software Engineering Institute | Carnegie Mellon

SEIl Presentation (Full Color)
Author, Date
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Accepted Papers

Product Lines that supply other Product Lines: A Service-oriented Approach

Salvador Trujillo, IKERLAN Research Centre, Mondragon, Spain
Christian Kastner, University of Magdeburg, Magdeburg, Germany
Sven Apel, University of Passau, Passau, Germany

A Taxonomy of Variability in Web Service Flows

Sergio Segura, David Benavides and Antonio Ruiz-Cortés, University of Seville,
Seville, Spain

ldentifying and Specifying Reusable Services of Service Centric Systems
through Product Line Technology

Jaejoon Lee, Dirk Muthig, and Matthias Naab, Fraunhofer Institute for
Experimental Software Engineering (IESE), Kaiserslautern, Germany
Minseong Kim and Sooyong Park, Sogang University, Seoul, R.O.Korea

SEIl Presentation (Full Color)
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Accepted Papers Continued

Comparison of Service and Software Product Family Modeling

Mikko Raatikainen, Varvana Myllarniemi, and Tomi Mannisto, Helsinki
University of Technology, Finland

Software Product Lines and Service-oriented Architecture: A Systematic
Comparison of Two Concepts

Andreas Helferich, Georg Herzwurm, and Stefan Jesse, Universitat Stuttgart,
Stuttgart, Germany

A Framework for Software Product Line Practice, Version 5.0, FAQ

http://www.sei.cmu.edu/productlines/frame_report/FAQ.htm#other _approaches

—— SEIl Presentation (Full Color)
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Paper Topics

Topic 1. Methods for SOA and Product Line Development
Topic 2. Managing Service Features and Variability

Topic 3. Example Applications

—— SEIl Presentation (Full Color)
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Topic 1. Methods for SOA and Product Line
Development

Presentation: Comparison of Service and Software Product Family
Modeling

Authors: Mikko Raatikainen, Varvana Myllarniemi, Tomi Mannisto
Helsinki University of Technology, Software Business and Engineering
Institute (SoberlT)

Questions: Could criteria from the Service Migration and Reuse
Technique (SMART) serve as an approach for the migration of legacy
components for product lines? What specific criteria would apply here?
Are there detailed examples or a comparison of models, e.g. feature
models vs. SDL/BPEL/BPMN?

—— SEIl Presentation (Full Color)
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Topic 2. Managing Service Features and
Variability

Presentation: A Taxonomy of Variability in Web Service Flows

Authors: Sergio Segura, David Benavides and Antonio Ruiz-Cortés,
Department of Computer Languages and Systems University of Seville

Questions: Where an application in a SOA-based product line is built
using services from external core asset sources, how would product
development manage variability and selection of variation of features
within those assets? Could entire services be substituted? Variations
within a service? Any implementation of the taxonomy?

—— SEIl Presentation (Full Color)
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Topic 3. Example Applications

Presentation: Identifying and Specifying Reusable Services of Service
Centric Systems through Product Line Technology

Authors: Jaejoon Lee, Dirk Muthig, and Matthias Naab, Fraunhofer
Institute for Experimental Software Engineering (IESE). Minseong Kim,
Sooyong Park Sogang University, Seoul, R.O.Korea

Questions: How would identified services be used in applications? Might
we see hybrid service/component oriented applications? What evidence is
there of an actual "right" scale of granularity? Do case study artifacts
beyond the limited figures in the paper actually exist?

—— SEIl Presentation (Full Color)
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Conclusion

Goals Addressed
- Where the goals of the workshop addresses?
Future Work

- What future SOAPL work will the participants being working on?
SPLC 2008

- Should we continue this topic at SPLC 2008? If so, what should we focus
on?

—— SEIl Presentation (Full Color)
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e Web Service Flows
e Variability points in WS-Flows

e Conclusions and Future Work
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Introduction

Time-to-market
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Quality



Introduction

How handling variability through services?

Web
Services

Business
Processes
Web Service
Flows

UNIVERSIDAD B SEVILLA
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Introduction

A taxonomy of variability in Web Service Flows

e Starting point for a base of knowledge about variability in
WS-flows that can be later used for both:

[—

Evaluating the different mechanisms for implementing
variability in WS-flows.

2. ldentifying factors that affect the selection of such
variability mechanisms.

5 ~9
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e |ntroduction
e Web Service Flows
e Variability points in WS-Flows

e Conclusions and Future Work
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Web Service Flows

e A Web Service Flow (WS-flow) is as a composite Web service
implemented using a process-based approach.

e languages: WSCI, BPML, BPEL.

h 4

Client

A
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The Path

e Introduction
e \Web Service Flows
e Variability points in WS-Flows

e Conclusions and Future Work
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Variability in WS-Flows

Service Invocation

Process Workflow Structure
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Variability in WS-Flows

e Partner Selection. Design-time VS Run-time

Pl :
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Variability in WS-Flows . .
y Service Invocation

e Partner Selection Criteria

a) Evaluation Context. Hard-coded VS Delegate«

Evaluation Contaxt

=

Hard-coded

Delegated

If from = Europe

======"

If from = Asia
~-—-»| Trader |------------- > %
If from = Africa )
___________________ i.

b) Definition Time. Design-time VS Run-time

Definition Time

i

Design-time

Run-time
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Variability in WS-Flows

e Message Exchange

e Synchronous VS Asynchronous

e Protocols
e SOAP/HTTP
e SOAP/IMS
e XML/HTTP

UNIVERSIDAD B SEVILLA

Service Invocation

Message Exchange

N

Synchronous

Asynchronous

Protocol

SOAPHTTP

XMLUHTTP

SOAPMUMS

SOAP/SMTP




Variability in WS-Flows . .
y Service Invocation

Service Invocation

Partner Selection Protocol

‘ Message Exchange |

XML/HTTP

| Partner Selection Criteria ‘ | Synchronous | | Asynchronous ] | SOAPIHTTP

|som=mms | | SOAPISMTP |

Binding Time

Design-tima I !Run-time | | Evaluation Context ‘ Definition Time
| User-Driven l | Automated ] | Hard-coded | [Delegated | | Design-ome | [ Run-time |

5 1

=T 5
- “’D

UNIVERSIDAD B SEVILLA



Variability in Ws-Flows , . Workflow Structure

e Control Flow.
e Task to be executed.

e Execution order.

e Data Flow

e Exchange of data between services.

UNIVERSIDAD B SEVILLA



The Path

e |ntroduction

e Web Service Flows

e Variability points in WS-Flows
e Conclusions and Future Work
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Conclusions and future work

UNIVERSIDAD B SEVILLA

A starting point for a base of knowledge about variability in
WS-flows.

We focus on service invocation and workflow structure.

Next step: Implementation technologies

Toward service-based implementation of business driven
SPLs.

7



Thanks!

Can we improve this talk?
Contact us at benavides@us.es
Drop by our e-page at www.Isi.us.es
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Agenda

" Problem

" Modeling in software product family
" Modeling in Services

® Comparison

" Conclusions

" Question specific to this paper

J
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Problem

® Similarities in software product families and service oriented
computing
" Both aim at efficiently developing application from existing
pieces of software
" Both rely on models

" But also differences
" Typically services are dynamic computational elements
" Typically software product families deal with static elements

=> we discuss the similarities and differences in service oriented
computing modeling and software product family modeling

- HELSINKI UNIVERSITY OF TECHNOLOGY © Mikko Raatikainen, 2007
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Software Product Family Modeling

® Domain model including variability and product
model to express the product of a software
product family

® Several approaches to model variability
" Specific approaches for variability modeling
" Extension to existing approaches such as UML

" Variability models to augment existing models

7
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Service Oriented Computing Modeling

" Dominated by web service initiatives
® Basic concepts relatively mature such as WSDL
® Advanced concepts not as established

" Typically driven by different standards, such as
WSDL and BPEL

W HELSINKI UNIVERSITY OF TECHNOLOGY © Mikko Raatikainen, 2007
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Comparison

® No domain or variability modeling in services

" Service typically composition whereas software product
family decompositional

" No technical reason to do the opposite
" Both focus on architectural level concepts

® Services typically dynamic elements whereas
components static

® Composition, interfaces, and connections in both
approaches

7
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Comparison

" Notations in software product families typically
graphical whereas in service XML-based

® Service modeling driven by standards, whereas
in software product families plethora of
approaches

® Services focus on dynamic aspect and
stakeholders relevant to that whereas software
product family adhere to different architectural
viewpoints

7
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Conclusions

" Feasibility of variability modeling in services

" Behavior modeling and analysis of services in software
product families

" The actually needed concepts for modeling of services and
software product families

" Different viewpoints in services
" Unify variability modeling concepts

" Apply and reuse the modeling methods from other
approaches

W HELSINKI UNIVERSITY OF TECHNOLOGY © Mikko Raatikainen, 2007
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Question specific to this presentation

Are there detailed examples or a comparison of
models, e.g. feature models vs. SDL/BPEL/BPMN

" To best of our knowledge modeling in the
approaches has not been compared before

" We have tried to apply our software product
family modeling tools (KumbangTools) to service
composition

" To some extended feasible

" Not suitable for complex behavior

]
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Thank you!

Questions?

mikko.raatikainen@tkKk.fi

g
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Identifying and Specifying Reusable Services of Service Centric
Systems through Product Line Technology

Position Paper

Dr. Jaejoon Lee

jaejoon.lee@iese.fraunhofer.de
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Outline

< Introduction

e Approach Overview

< Service Identification

« Service Specification

e Summary

Slide 2

Copyright © Fraunhofer IESE 2007 @

Fraunhofer .. .

Experimentelles
Software Engineering






Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Context

« “Service-oriented architecture (SOA)” is an emerging concept for the development
of information systems

- Not for a statically configured system

- Service providers/consumers may join in and leave from a system dynamically
(i.e., at run time)

- Some examples include Web services, ebXML, etc.

* One of the challenges for the development of SOA based systems is the dynamic
management of services such as:

- Deployment of a new service

- Modification of current service behaviors
- Removal of an unavailable service

- Management of available resources

Slide 3
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Some challenges for developing service oriented systems in product

line engineering

« While taking advantages of “service-orientation” (e.g., scalability), variations of a
product line should be also managed.

- Selection and customization of service features with or without users’
interventions

+ Operating context relevant services should be provided.
- Provision of dynamic adaptivity

- Depending on available resources at a certain situation, available service features and
their quality may vary.

- Management of change impacts from dynamic addition / modification / removal
of service features

- Incorrect coordination of services features after product reconfiguration may result in
system failure.

Slide 4
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Application Domain - “Virtual Office of the Future”

* General definition: virtual office

- Atype of telecommute in which workers are equipped with the
tools, technology and skills to perform their jobs from anywhere
the person has to be — home, office or customer's location.

[Wikipedia]
* Research areas

- Document management (i.e., efficient management of
heterogeneous document types)

- Workflow modeling (i.e., capturing and optimizing office
workflows)

- Workflow management (i.e., tool support for workflow artifacts)
- (Product Line) Software Engineering Methods

Efficient generation of solutions supporting diverse
organizations, roles, and infrastructures

Ensure system dependability
- Anywhere => Focus: Adaptivity,
- Anytime => Focus: Availability Slide 5
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Activities of the approach

- Locality of tasks

_ : l - - A target
Feature and | ~ O"hestaling [ oreestrating system
feature service
binding specifications / T
analyses development
System
- Feature model - Workflow inteygration
- Feature b!nd!ng units control and
- Feature binding time components deployment
Molecular
Service service - Retrieved
analysis _ Molecular sgeufllcatlons/ services
services evelopment
- Reusable
Legend —— P
service
Activity components Reusable
——» Dataflow service
repository
Slide 6
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Key Concepts
Molecular Service (MS) Identification as for a Unit of Orchestration
- Self-contained (control + computation)
- Stateless from service user’s point of view
- Taxonomies for services (ontology information; domain-specific!)
- Pre/post conditions and invariants for each MS

* Quality of service for each MS

- Quality attributes in terms of features
Contextual information to determine one of the attributes (who
makes the decision? what factors affect the decision?)
« Workflow based Service Behavior Specification

- Dependable orchestration of molecular services
Pre/post conditions and invariants for each workflow
Connection to operational context for the selection of QoS
attributes at run time

Slide 7
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VOF
P
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Trip Meeting
Organizer

Planner

Virtual Smart Fax
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Fax Send
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RECEIVER
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\

Resource

Manager

~
{1 Recipient N
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1
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|
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! Environment' / User I User *° Device Maintain
\ Visualization),Authentification', ~Positioning ' | Allocation  Connectivity |
N - N v 1 Method \ Strategy ! Legend
- 4 \l : </ \I LT #| o Optional A Alternative
’ N I —— Composed-of relationship

--------- Generalization relationship
.."-. Molecular « = «, Parameters of
h Service  **** Molecular Service
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v Automatic\\\\ Manual | ' ./ . , N
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Workflow Specification: Dependable Orchestration of Molecular Services
B Example of Business Trip Planner

<Start State>: <<Task>> <<Decision>> Yes <<Task>> <<Decision>> No
Start —{ Collect — All data — Approval 1 Approved?
trip data collected? ds: deciding staff) PP :
—— -]
No
workflow BUSINESS TRIP Planner (trip:Trip, t: Traveler, c:Country Name) <<Decision>> Yes S<Tade>
WOrKLOwW : [As ) G ) N Visa process
. . Visa required?
Inv t.IESE_Employee == True && trip.validity # Canceled a (c: country name)
pre t.authetification == Logged_in No
post trip. postmortemReport == Submitted <<Fork>> Molecular services to be
triggered for this task
N N _ <<Task>> . . N
Molecular services to be triggered for this task <<Task>> Reservations = Retrieve hotel information
= Retrieve information of visiting places Local task support| (as: assisting staff) = Retrieve most relevant
(weather, currency, security, etc) . 9

transportations
« Check items to carry l = Print itinerary at a nearest

... <<Join>> printer to the traveler

<<Task>>
Postmortem reportf——;

<<End State>> ko

End

(c: country name)
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Identification of Localities of Tasks from a WF Specification

B Example of Business Trip Planner

Travel Requester Deciding Staff
AL A
' I 4 Y

<Start State> <<Task>> <<Decision>> Yes <<Task>> <<Decision>> No
Starf ! Collect |- Alldata sl Approval DSOS
trip data collected? ds: deciding staff’ pp )
ves
No -
Vi;;TSIS'l((;:;SS Yes <<Decision>> S
workflow BUSINESS TRIP Planner (c: country name) I Visa required? ecretary
(trip:Trip, t: Traveler, c:Country Name) . y
Invariants t.IESE_Employee == True &&
trip.validity # Canceled
preconditions t.authetification == Logged_in Travel <<Tasks> <<Task>>
iti i == i S Reservations
postconditions trip. postmortemReport == Submitted Requester Local task support] (as: assisting staff)

<<Join>>

Legend

— Local work flow Name

. <<Task>>
Locality of a task Travel Requester Postmortem report——| <<E”E Ss"te» leest
(c: country name) n

-«=«p  Global work flow






Addressing Integrity —

SMART MEETING .
ORGANIZER .-~~~

@ VIRTUAL

PRINTER

(O]

ALLOCATE
DEVICE

&
FOLLOW ME @
AN

3@4—
A

Legend
Feature binding unit

O

r: root

m: mandatory

o: optional
—> Static binding relation
---> Dynamic binding relation

-

molecular service FOLLOW ME (user User)
invariants user.IESE_Employee == true

precondition user.authentification == logged_in
postcondition none;
option Environment Visualization
binding time run time
precondition user.device == desktop v notebook
postcondition none;
option Automatic Log-on
binding time run time
precondition user.rank == director v manager and
RFID bases user location method == available

pre user.authentification =:

post none;

postcondition user.access == granted v rejected;

molecular service ALLOCATE DEVICE (user User)

inv user.|IESE_Employee == true

post user.device_allocation == success v failure ;
option Attribute based Device Allocation
binding time installation time
pre user.rank == director v manager

\\>@ NOTIFY
K
Ve N

molecular service NOTIFY (sender User, receiver User)
inv sender.IESE_Employee == true
logged_in pre sender.authentification == logged_in
receiver.email # null
post none;
option SMS
binding time run time
pre sender.cell_phone_number # null and
sender.message # null and
receiver.cell_phone_number # null
post sender.message == null

Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Behavioral View — Dynamic Reconfiguration of Workflow Bricks

Brick is running

Brick is

il

|Statechart Template for a Workflow Brick |

Start In-Service

= Tervice

o B = =

Brick is stopped

Slide 12
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Identifying and Specifying Reusable Services of Service Centric Systems through Product Line Technology

Summary

* Feature based identification of molecular services
and their quality attributes

« Extension of workflow specifications with
pre/post conditions and invariants for dependable
service orchestration

« Architectural framework for the systematic
integration of multidisciplinary design paradigms:
dependability, adaptivity (dynamic variations),
and service orientation

* Prototype development to demonstrate the
feasibility of proposed approach

Slide 13
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Product Linesthat supply other Product Lines: A Service-Oriented Approach

Overview

e |n industry, product-lines commonly use parts of other
product lines

e So far, this situation is unlikely for software product lines
e The problem is the combination of different parts produced
by different product lines
¢ We propose a service-oriented architecture to do so,
¢ in which product lines are regarded as services,
¢ which are consumed by service-oriented product lines

e We illustrate these ideas with an example, but we believe
that much more work is needed

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 2



Product Linesthat supply other Product Lines: A Service-Oriented Approach

An Introductory Example: car assembly line

Note that the car seat
Is a subproduct of a
product line (next!)

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 3



Product Linesthat supply other Product Lines: A Service-Oriented Approach

An Introductory Example: car seat assembly line

SOAPL @ SPLC’07, Sep 2007

C. Kastner

Slide- 4



product lines that supply other product lines

PL 1

SOAPL @ SPLC’07, Sep 2007

Product Linesthat supply other Product Lines: A Service-Oriented Approach

An Introductory Example:

Suppliers

Consumer

C. Kastner

the car product-line
IS supplied by other
product lines

Slide-5



Product Linesthat supply other Product Lines: A Service-Oriented Approach

A Portal / Portlet
scenario

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 6



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Portals & Portlets

e A Portal is a Web application that provides centralized
access to a variety of services

e Services are often offered by 3rd party components caIIed
Portlets = ' -
¢ are presentation-

oriented web |
services ot b sahere bt e 5.1

My Weather

Tuesday, August 2, 2005 7:12:00 AM GMT

Raleigh, Morth Carolina 70°
Hazy Sunshine FOefeze

Stuttgart, Germany 50°

“ RainShawer 489667
- - To rearrange portlets th z page, cick the
Show tools ican This action produces tools that
uSIneSS OgIC an allaw you ta arr. ge and rermove p rtl ts, Click 8g°
Edit page to add new portlets or change page 749a0
. layout,
web user interface P
To create a page, cick New page. Partly Surny 757870
WEhSIﬂIBN Portal San Francisco, California 577
Mastly Clear SEofF0e

@ Marketwatch, Inc. 2005
ided by Accuwe ather,

Wesather data prov

- Property of IBM
7, SE55-Md4

orp, 2001, 2005 All Rights Ty Stoos

another Portlet | Monday, August 1, 2005 4:01:I0 more Porﬂets

w 1BM
& scoMpPQ
w $D31
a sPX 1,235.35 1,17 0.09%

[Crata delayed at least 20 minutes,

— oo ]
SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 7




Product Linesthat supply other Product Lines: A Service-Oriented Approach

Portal Architecture

e End-user accesses Portal with web browser
e Portal aggregates different portlets
e Portlets provide business logic and representation

End-user : Portal

i i et |
MyBrowser| | | MyPortal .Ef;;gthj \

]

.
-

PR

S
: : Portlet |
O Y e
: Portlet
miTynoranmERmmEEREE A b@

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 8



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Scenario: Portlet Product Lines

MyBrowser

Different customers
demand similar portals
that overlap in
functionality

SOAPL @ SPLC’07, Sep 2007

Different portals demand
similar portlets that
overlap in functionality

X Portal

Y Portal

C. Kastner

L J
LI
ol ]
Ty
Y.
T
v,
Y
v,
o
a
by

Portlet A 1

Portlet

Flight Booking Portlet - Search (1)

Para comprobar disponibilidad y tarifas, dinos cuando y como quieres volar

Desde | Origin j Al Destination j

Dia de Salida [01 =] Mes [ June = Atin [2005 7]

Dia de Vuelta m Mes I Justone way j Afin I 2005 j

Adultos Iﬂ
Busgueda |

et PoOrtlet
ol Alpha

Portlet

Hatels & Car Hire Special offers
Flight Booking Portlet - Search (1)
To check availahility and fares, simply tell us where you want to fly and when

From | Bilbao =l To[Mewvork-JFK =]

Departure Daylﬂ Manth | December = Yearlm
Return Day[24 =] Month [December | ear[2006 =]
Adults 02 =

Search |
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Product Linesthat supply other Product Lines: A Service-Oriented Approach

Scale

Consumer 1 Supplier C

Portal 1

upplier A Supplier B
Portlet
Alpha
JE—
- Portlet
Beta
. Portlet
| : Delta

End-user

MyBrowser

Consumer 2

7 i Supplier L i Supplier T
e B Porfal 2 i i
. AV Portlet
5 [‘E Lamnda
: 4" Portlet
| < i i Theta

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 10



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Implementing Product Lines of Product Lines

e Current solutions (e.g., software populations) require
manual integration of individual supplied products.

e Supplying product lines can come from different vendors

e How can a software product line automatically request and
consume a product from another product line?

e Can we automate registration, consumption and
production?

e Our proposal
use SOA as infrastructure: Service Oriented Product Lines

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 11



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Service Oriented
Product Lines?

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 12



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Supplier & Consumer

e A supplier is a product-line that supply products to other
product lines (e.q., travel portlet product line)

¢ Descriptive info (registration purposes)

¢ Product info (which features are offered to distinguish product
functionality)

¢ Production interface (how is the product ordered, delivered,
etc)

e A consumer is a product-line that consumes products from
other product lines (e.g., research portal product line)

e Operation involves registration and consumption (based on
existing SOA standardization efforts & tooling)

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 13



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Discussion

e How to ensure consistency, e.g., when propagating features
(requirements) over different SPLs?

e How can we ensure products from supplying SPLs are
provided in time for a production schedule?

e Can we use or learn from concepts like BPEL for
orchestration?

e Can we use service oriented product lines to refactor one
product line into several smaller supplying product lines to
separate concerns?

e Can we build a market for SPLs that can supply products to
other SPLs?

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 14



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Conclusions

e Product lines that supply other product lines appear
frequently in industry

e Can we confer this concept on software product lines?
¢ We believe that SOA is a powerful paradigm to do so
¢ We present an illustrative example and its scenario
¢ We sketch initial ideas to implement it (using SOA)

e Further work is needed to assess our approach

¢ We need more work to create the infrastructure to make this
really a viable approach with models, tools, etc.

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 15



Product Linesthat supply other Product Lines: A Service-Oriented Approach

Service Oriented Architectures and Product Lines
- What is the Connection?

e We would say that SOA techniques can be used
as infrastructure to build more complex SPL systems.

e Our longstanding envision is to facilitate the emergence of a
concurrent market where atomic products from supplier

product lines can be automatically integrated into a larger
product line.

SOAPL @ SPLC’07, Sep 2007 C. Kastner Slide- 16
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