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Software Systems Engineering
Overview of Research Group

§ Part of the Institute for Computer Science and

Business Information Systems (ICB)

§ Founded 1999 in Essen, Germany

§ Head: Prof. Dr. Klaus Pohl ELIHRGEBIET.

§ Team: 18 staff members (incl. 4 post-docs)
15 student employees
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8 Research projects (national & EU):
— 3 basic research projects
— 7 applied research projects

§ Industry collaborations:

— Daimler, Philips, Siemens, Bosch, ...
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The Future of the Internet
Some Trends

3D Internet Networks of the Future

Source: Presentation by Joao Da Silva (European Commission Director
Converged Networks and Services) at the NESSI General Assembly

© Prof. Dr. K. Pohl - 5
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Future of the Internet
Some Trends

ﬂ:uture Software Services and Systems \

. will serve fixed, mobile and “nomadic” users

. will be ubiquitous

. will change their functionality and quality
dynamically depending on the context
(incl. physical usage environment)

. can be easily assembled by laypersons to create
innovative applications (“user-generated services”)

. will exploit high-speed networks and

Kﬂ virtualization of the infrastructure /

Source: Report on longer term research challenges in Software & Services;
Mike Papazoglou Klaus Pohl (Eds.); http://cordis.europa.eu/fp7/ict/ssai/
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S-Cube
Overview

§ FP 7 Network of Excellence

§ Project coordination

— Prof. Dr. Klaus Pohl (Project Coordinator),
University of Duisburg-Essen, Germany

— Prof. Dr. Mike Papazoglou (Scientific Director),
Tilburg University, The Netherlands

§ Duration: 01.03.2008 —29.02.2012
§ Total cost: approx. 11.000.000,— EUR

©S-C}U B E

. s-cube-netwo
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S-Cube
Partners

| City University London l

University of

| Tilburg University |
Duisburg-Essen

(Coordinator)
| Lero |
~~~~~~~~~~~ | University of Stuttgart |
| INRIA } Vienna University of |
Technology
| Université Claude l
Bernard Lyon [ SN aaflR G-
""""" MTA SZTAKI |
| Universidad Politécnica l
de Madrid
T Center for Scientific and 1 University of Crete |
| Politecnico di Milano l " |_Technol. Research (FBK)

| Conéiglio Nazionale delle |
Ricerche (CNR)
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S-Cube
Objectives

§ Establish a unified, multidisciplinary,

vibrant research community sSoC BPM

§ Invent the next wave of service

technologies
Grid SE
§ Establish agile & holistic service

engineering & adaptation principles,
techniques & methods to foster innovation

§ Inaugurate a Europe-wide education and training
programme for researchers and industry

§ Establish a trust relationship with industry via NESSI
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(c) Prof. Dr. Klaus Pohl



http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

S-Cube’s Research Framework
Overview

Service Engineering
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The Cross-Layer

Monitoring Challenge
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Challenges for

Monitoring
Measurements of KPIs
Adaptation T 7 | Engineering
& Specifica}/ &
Monitoring = Design

Status

Run time SLA
Conformance Check

Principles,

Techniques

Techniques

Adaptation
Specifications

Infrastructure

Methods Lo
Monitoring

Adaptation

Design
Specifications Specifications
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Challenaes for

Challenge: |
How are QoS and SLA conformance
related to KPIs?

I * Service""-,,lnfrastructure :
Response Time = 80°/£J I:I
Availability = 99% I:I I:I I:I

Maderia, Portugal Keynote Lecture @ WEBIST/ENASE May 2008 © Prof. Dr. K. Pohl - 14

Service
Instance

(c) Prof. Dr. Klaus Pohl 7


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

Challenges for

Monitoring

Adaptation
&

Reasoning
on QoS
and
SLAs

Maderia, Portugal

Requires KPI, SLA and QoS Knowledge

SE Grid

USTITESS FTOTESS

Specifications

anagement
echanisms
SLA Service
Composition
Adaptation
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from...

SOC BPM

Capabilities ~
Design

Specifications

Principles,

Design I

Specifications Methods

QoS

Adaptation
Specifications

Service
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Capabilities
Design
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The Cross-Layer

Adaptation Challenge
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Challenges for
Adaptation

Adaptation happens
- within each layer
- across layers

Capabi}?\

P
Specifica¥ms

Capabilities

‘ Composition

Adaptation s
Specifications AR

Design
Specifications

Capabilities

Design
Specifications

Adaptation
T
&
Monitoring
Adaptation
Specifications
Principles,
Techniques
Methods
Adaptation
Specifications

(
P

Capabilities

Design
Specifications
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Challenges for
Adaptation

adaptations can

§ Example:

Business Process be conflicting

Challenge:

How to coordinate

adaptations across
layers?
N

Service
Instance
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Challenges
Adaptation

Factoring out cross-cutting adaptation
rules requires integration of...

SE Grid SOC

ering
4
Design
Capabilities
Design
Specifications
Principles,

Service
omposition

Capabilities

Design
Specifications

I Techniques

Methods

L
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Monitoring Events

Service
frastructure

¥lechanisms
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The Quality “ of Service”

Challenge
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(no ownership and control
over external services)

Challenges for
Quality Test conditions cannot be
completely enforced
Adaptation . . neering

& Specifications

Monitorin -
g Business Process
Management

e [Mechanisms
Specifications Mechanisms

Principles,
Service

Techniques Composition

&
Design

Capabilities

Design
Specifications

Principles,

Capabilities Techniques

Design
Specifications Methods

Adaptation Mechanisms
Methods Specifications

Service
Infrastructure

Adaptation -
Specifications Mechanisms
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Challenges for
Quality

Example: Performance Test

—
Challenge:

How to assess information about

services required during testing?
(e.g. context conditions like platform load etc.)

Reasons for failure could be

in the infrastructure
(e.g., server overload)

d)
o =
\ | /2
V4

But:
“Standard” service
interfaces do not provide
information about the

infrastructure

Service Infrastructure

Maderia, Portugal
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meﬁ
Providing service & context information

required for testing (and run-time-testing)

needs knowledge from and

integration of ...
SE Grid SOC Engineering
\ &
- o
Status Capabilities
Adaptation Design
Specifications Specifications
Principles, — : gciples
Additional Information
Techniques From Composition Niques
| T
Specifications ) Specifications Methods
Methods Service
Interfaces Additional Information
From Infrastructure
N i
Adaptation Design
Specifications Specifications
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The Engineering of

Service-Based Systems Challenge
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Challenges for
Engineering

—
Middle-out Design of

Maderia, Portugal Keynote Lecture @ WEBIST/ENASE May 2008

Service-based Hybrid
Adaptation Systems ineering
& N
Monitoring - Design
Business Process Capabilities
Management —
Adaptation Design
Specifications Mechanisms Specifications
Principles, Principles,
SR Capabilities
Techniques Composition > Techniques
Adaptation Mechanisms Design
Methods Specifications Specifications Methods
Service Capabilities
Infrastructure —
Adaptation - Design
Specifications Specifications
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Challenges for
Engineering

systems

§ Example: Traditional Top-Down design of service-based

Requests

/—V

Broker

Requirements for SBS

satisfy
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. Services

Top-Down design of
service-based systems
might oversee new services
that can foster innovation
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Challenges for
Engineering

§ Example: Bottom-Up / Exploratory Design

Requirements for SBS

*

Elicitation of
Requirements

Capabilities
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/ of Services \
]

Analysis of _,_%

Service {?L}Q

Exploration
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Challenges for
Engineering
§ Example:

Challenge:

approaches?

Situation-dependent fusion
of top-down and bottom-up

=/

Requirements for SBS

*

Definition and Refinement of
Requirements

Capabilities
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Challen mion-dependent support of “top-down”, “bottom

Eng ined and “middle-out” design by exploiting synergies.
requires knowledge and alignment of...
_ SE Grid BPM socC
Adaptati
& \1
Monitoring — =
Manag BPM
Adaptation iliti
Specifications Mech Capabl
Principles, = = —I ngineering
<.r/Service Composition and
Techniques Comp Capabilities ' Design
Adaptation Design
Methods Specifications Mechanisms %}pecificaﬁo s KnOWIGdge
_Ser Service Discovery
- Capabilities
Adaptation Design
Specifications Specificatiofis
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Mastering the Challenges of the
Future Internet of Services

Various attempts to match the challenges:
e agent oriented ...
* end-user empowerment
» formal proofs and reasoning
high-level composition languages
self *

semantic ...
e virtualization

o +++
a NONE of them will solve the problems (alone J)
a Integrative research is needed !
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Mastering the challenges requires
cross-disciplinary research

S-Cube provides the “platform”
. AND ...
you can be part of it

a join S-Cube as associated partner

Maderia, Portugal Keynote Lecture @ WEBIST/ENASE May 2008 © Prof. Dr. K. Pohl — 31

Join S-Cube as Associate Partner

§ S-Cube invites
— Organizations, research groups, researchers to join S-Cube as
Associate Partners on the basis of the identified research gaps.
§ Associate Partners
— Receive travel and subsistence funding (dedicated S-Cube budget!)
— Have access to S-Cube internal information
— Are invited to attend S-Cube meetings

— Are invited to attend and contribute to the training and educational
activities

— Use, experiment with and contribute to the facilities of the S-Cube Pan
European Distributed Services Laboratory

§ Admission process

— Will be published on the
S-Cube Web Portal

pe-network.eu

W\NW.S"CU
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There is ©nly)One way to

handle complexity

standardization
(abstraction)

Maderia, Portugal Keynote Lecture @ WEBIST/ENASE May 2008 © Prof. Dr. K. Pohl — 34

(c) Prof. Dr. Klaus Pohl 17


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

NESSI
Overview

NESSI:
The European Technology Platform (ETP)
on Software and Services

22 Partners:

Aol S gk, EHoiucEmNG =3
Origin BT £ s "
EYY siemens

: B A e vep FOREE MOMA

Over 250 members from academia & industry
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NESSI

Goals

§ Create one unified pan-European ICT strategy
to encourage investment in European research to
promote the development of software and service-
oriented ICT architectures. [...]

§ Define Strategic Research Agenda = ‘
areas that need innovative research enabling \

§ Drive the standards necessary for
implementations of the NESSI
Open Framework (NEXOF)
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NESSI Open Framework (NEXOF)

Goals

§ Establish an open service framework
(European Reference SOA)
S

Adaptation

Mapping users perspectives to
business/Integration

F\H?u%\

BPM view

Business

! Information |
Process Execution ;

Composition

SLA
Negotiation

Service
Discovery

Service
Coordination

Service
Communication

Mediation

Engineering
i = Tools
Service consumers (e - 20
Services Q 832 Context
=2 Modelling
)
Consumer S e

Services o Compatlble and
interoperable services

* Compatible service
platform implementations
of different vendors

l Modelling ‘

Service
Service Lifecyc!
Execution Management easoning |
External Native Integration Y g i
Services (Services Services .
Service Platform
2 | Abstracted Infrastructure Data
‘= | Infrastructure Abstraction Management
S
=
g Infrastructure Resources
Management
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NEXOF: Establishing an Open Service
Framework (European Reference SOA)

Technology neutral
and application-
domain independent
definition

Reference Architecture

NReference Model + Glossary

NEXOF

reference architecture

Open source and
open standards
implementation of
the NEXOF
Reference
Architecture

Reterence Specircation

Coherent and
consistent set of
technology specs
+ styles and patterns
based on the
Reference Model

FF Reference Implementation

Maderia, Portugal
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Check of coherence
and consistency of
implementations
with NEXOF
principles
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NEXOF-RA
General Info

§ Integrated FP 7 Project
NEXOF

reference architecture

§ Project coordination

— Stefano Di Panfilis, Engineering, Italy

§ Duration:
— 01.03.2008 — 29.02.2010 Www_nexof-ra.eu

§ Total cost:
— approx. 4.000.000,— EUR

§ Partners:

Alcatel-Lucent, ATOS Origin, BT, Engineering, HP, IBM, Lero, Logica,
Siemens, Telecom ltalia, Telefonica, Thales, Univ. Duisburg-Essen,
UPM, ...
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NEXOF-RA
Defining the European SOA Reference Architecture

Community Process NEXOF-RA

Project Members

Advisors &
Promoters:
Advisory boards
& SC

Strategic
Contributors:
NESSI Strategic
Projects, e.g.,
MASTER, SOA4ALL,
RESERVOIR, ... ...

Adopters:
NESSI
Members and
others

Contributors:
NESSI Working
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Future of the Internet Assembly
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Future of the Internet Assembly (FIA)

Goal:
Trigger open interactions, foster cross-fertilization and
enable convergence of the following disciplines:

- Network Architectures and Mobility

- Internet of Things

- Content Creation and Media Delivery
- Services and Software Architectures

- Security, Privacy and Trust
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The BLED Declaration:

Towards a European approach to 30.03.2008
the Future Internet

This declaration is endorsed by the following European Technology Platforms and
European Research Projects*:

eMobility, NEM, NESSI, ISI and EPOSS

2020 3D Media CHORUS FAST N-CRAVE SAPIR SOCRATES
4NEM COIN FORWARD NESSI 2010 S-CUBE SWIFT
4WARD CONTENT INTERSECTION OPEN SEA TA2
ADAMANTIUM  Cuteloop IRMOS P2P NEXT SENDORA TAS3
AGAVE DICONET iSURF PanLab / PlI SENSEI TECOM
ASPIRE E3 m CIUDAD PERSIST SERVFACE THINK-TRUST
AUTOI eCRYPT Il MASTER PetaMedia Service WEB 3.0 VICTORY
AVANTSSAR EFIPSANS MobileWeb2.0  PICOS SHAPE WOMBAT
AWISSENET EIFFEL MOBITHIN PRIMELIFE sISl

CASACRAS eMOBILITY MOMENT PRISM SMOQTH-

CHIANTI EURO-NF NAPA-WINE RESERVOIR SOA4ALL

*Accession to this declaration is open to existing and future EU Projects that wish. teactively contribute
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Future of the Internet Assembly (FIA)
Mode of Operation

§ FIA will work towards

— Common deliverables creating value for the projects
concerned

— Joint strategic research agenda regarding common
actions and requirements

— Developing a consolidated calendar of events aiming at
avoiding fragmentation of efforts
§ Two physical meetings per year
— 1st meeting: March, 2008 in Bled, Slovenia
— 2nd meeting: December, 2008 in Madrid, Spain

§ Working groups
— Carrying out work between the two meetings
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5} EPOSS

gratian

(ESSF nem

- NETWORKED
& ELECTRONIC
MEDIA
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ServiceWave 2008

The European Cross-discipline Conference on the
Future of the Service-based Internet

EIFFEL
@S-C UBE

((|}» emobility

Maderia, Portugal Keynote Lecture @ WEBIST/ENASE May 2008 © Prof. Dr. K. Pohl — 46

(c) Prof. Dr. Klaus Pohl

23


http://www.docu-track.com/index.php?page=38
http://www.docu-track.com/index.php?page=38

Service Wave 2008
December 8- 12t - Madrid, Spain

Future of the [ Future of the Research & Research & Working

Internet \ndustry Tracks | Groups
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Key Messages

§ Matching the challenges of the future internet of
services requires integrative research

— S-Cube provides a platform for it @5_3 UBE

§ Handling the enormous complexity requires
standardization (abstraction)

— NEXOF-RA aims at it on a European leve

\OF

cccccccc

§ Next steps towards co
— Future of the Internet

— ServiceWave 2008
Dec. 8- 12" - Madrid, Spain
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