SEKE 2009

The 21* International Conference on
Software Engineering &
Knowledge Engineering

Sponsored by

Knowledge Systems Institute Graduate School, USA

Technical Program
July 1-3, 2009 .
Hyatt Harborside Hotel, Boston, Massachusetts, USA *

Organized by

Knowledge Systems Institute Graduate School




Huanjing Wang, Western Kentucky University, USA
Christiane Gresse von Wangenheim, Universidate do Vale do Itaja, Brazil
Tim Weitzel, Bamberg University, Germany
Victor Winter, University of Nebraska at Omaha, us4
Guido Wirtz, Bamberg University, Germany
Eric Wong, University of Texas at Dallas, USA
Franz Wotawa, Technische Universitaet Graz, Austria
Haiping Xu, University of Massachusetts Dartmouth, US4
Chi-Lu Yang, Institute for Information Industry, Taiwan
Hongji Yang, De Montfort University, UK
Ren-Dar Yang, Institute for Information Industry, Taiwan
Huiqun Yu, East China University of Science and Technology, China
Du Zhang, California State Univexsity Sacramento, USA
Jing Zhang, Motorola Research, US4
Min-Ling Zhang, Hohai University, China
Zhinan Zhou, Samsung, USA
Hong Zhu, Oxford Brookes University, UK
Xingquan Zhu, Florida Atlantic University, USA
Eugenio Zimeo, University of Sannio, Italy
Andrea Zisman, City University, UK

PUBLICITY CO-CHAIRS
Daniel Beimborn, Bamberg University, Germany
S. Masoud Sadjadi, Florida International University, US4
South America Liasion

Jose Carlos Maldonado, University of Sao Paulo, Brazil

Industry Advisory Committee

Yi Deng, Dean, School of Computer Science, Florida International University, USA
1. S. Ke, Senior Fellow, Institute for Information Industry, Taiwan
A. J. Rhem, Senior Partner, A. J. Rhem and Associates Inc., USA

Proceedings Cover Design

Gabriel Smith, Knowledge Systems Institute Graduate School, USA

Conference Secretariat

dge Systems Institute Graduate School, USA
Omasan Etuwewe, Knowledge Systems Institute Graduate School, USA
Chen-Cheang Huang, Knowledge Systems Institute Graduate School, USA
Daniel Li, Knowledge Systems Institute Graduate School, USA

Judy Pan, Chair, Knowle

viii

Table of Contents

Foreword .........................
et rrmr it earteteneeiriet et ttennnesonrrnnannas iii
Conference Organization ..........
................ iv

Wireless Computing, Networking and Sensing

Dr.H T Kung .......u.ue............
............... 1

Virtual Spaces: From the Past to the Future

Dr. Shi-Kuo Chang .....................
......... 2

S . . .
oftware Engincering of Autonomic Grid Computing Systems and Applications

ﬁVeb Services Reliability Patterns (S)
ngrid
grid Buckley, Eduardo B. F ernandez, Gustavo Rossi, S. Masoud Sadjadi 4

Consistency in Self-Reconfi i
. ; | guration of Self-Healing S
Michael E. Shin, Kiran Gopala Reddy Sunanda 8y

10

Task Decotnpos l.tl.on for Adap 1 Ve i i W W
Envi ments (S) t Data Staglng m Ol'kﬂo s for Distrlbuted * "-v
Onyekll Ezenwo_ye Bala i Vi 2if1) . ’
'y iswanathan, S. M asoud ad, di ia Iy o
] 'y § S ijadi, L na Fﬂng, Ga gi .
Dasgupta; SehianalaVc’ “reetrestenes .............................................}:;.‘:.........’ 16

‘

Requirements

Constructing FODA Feature Di wi
Shin Nakajima eﬂeDlagfams i GUbascd Tool (8)
essns et sts s resane s teesnentesressne e aeesas st aene 20




Decision Support System Environment for Software Architecture Style Selection
(DESAS v1.0) (S)
Shahrouz Moaven, Hamed Ahmadi, Jafar Habibi, Ali Kamandi ................cvveerense.. 147

Towards Architecture-centric Collaborative Software Development (S)
Yanchun Sun, Hui Song, Wenpin Jio ...........c.eeeeeeeeieerineeeeeneinrenesssieensernssmms 152

Agents and Multi-Agent Systems

Analysis of Agent Oriented Software Engineering Methodologies for Social Causal
Models

Michele Atkinson, SRerpl DUGZIRS ............c.cccourrierieriieierrnreniinresiinereerecenerenee 157

Realization of Semantic Search Using Concept Learning and Document Annotation
Agents
Behrouz H. Far, Cheng Zhong, Zilan Yang, Mohsen AfSharchi ............ecverererenenn 164

Agent-based Simulation Model for the Evolution Process of Open Source Software
Taemin Seo, HEeSANG Lee ..............ccreeeirieiriiiriiaareaeriniaseseseneanesessossenensesssen 170

Towards Merging Goal Models of Networked Software
Zaiwen Feng, Keqing He, Rong Peng, Jian Wang, Yutao Ma .........vuuuvenenneeeennnn... 178

Comparison of Some Single-agent and Multi-agent Information Filtering Systems on a
Benchmark Text Data Set (S}

Snehasis Mukhopadhyay, Shengquan Peng, Rajeev Raje, Mathew Palakal, Javed
MOSTAL «ovvvnnviniiiiieinnniiiienieienieetreeetreseessaresensasecastntesesmrasesessesesenansnnsesnns 185

Towards Adaptable BDI Agent: A Formal Aspect-oriented Modeling Approach (S)
Lily Chang, Xudong He .........uuuesrvennnncresorssssissesinesessaransissiossessnssnssssoesenssonme 189

A Multi-agent Debugging Extension Architecture (S)
Ziad AL-Sharif, CHRton Jeffery ............ocuueueriviriiinianiraorereverurioseseseesaseenronissin 194

A Recognition-primed Architecture for Human-centric Multi-agent Systems
XiBOCONG FAl vvvvennnnnvnvineneerinrareseesienritiieseaarareansanseseesesssantosssnsesssmmnnn 200

Xil

Using Knowledge Objects to Exchange Knowledge in a MAS Platform
Ana Paula Lemke, Marcelo Blois .............cueeneeriiveiinnnnrnrinrnireiiciiecseaianioennn 206

JAAF: A Framework to Implement Self-adaptive Agents
Baldoino F. dos S. Neto, Andrew D. dg Costa, Manoel T. de A. Netto, Viviane T. da
Silva, Carlos J. P. de Lucena .....: fr areeetersasteneniertatattottshrartarsessatansentntnsasistsnese 212

An Agent-based Centralized e-Marketplace in a Virtual Environment (S)
Ingo Seidel, Markus Gartner, Josef Froschauer, Helmut Berger, Dieter Merkl ......... 218

Interoperability and Semantic Web Technologies

Semantic Service Matchmaking in the ATM Domain Considering Infrastructure
Capability Constraints (S) ¢
Thomas Moser, Richard Mordinyi, Wikan Danar Sunindyo, Stefan Biffl ................. 222

Ontology Mapping Representations: A Pragmatic Evaluation (S)
Hendrik Thomas, Declan O'Sullivan, Rob Brennan ...........ceeevecrevniccieiisninsiiiinin 228

Bridging Semantic Gaps Between Stakeholders in the Production Automation Domain
with Ontology Areas
Stefan Biffl, Wikan Danar Sunindyo, Thomas MOSer ..........ouvveveinisiisisiviioiiiiinin 233

LD2SD: Linked Data Driven Software Development .
Aftab Iqbal, Oana Ureche, Michael Hausenblas, Giovanni Tummarello ................... 240

Improving Searchability of a Music Digital Library with Semantic Web Technologles ) ’
Paloma de Juan, Carlos A. IGIESIAS «......eeverreerenerenecneciiciiinisininininieninnanclonme 246

L]

A Guideline Engine For Knowledge Management in Clinical Decision Support Systems ;
{CDSSs)
Michele Ceccarelli, Alessandro De Stasio, Antonio Donatiello, Dante Vttale .......... w252

Ontology-based Semantic Annotations of Medical Articles (S)
Jihen Majdoubi, Mohamed Tmar, Faiez Gargouri .......cc.cvivvniiriissiarinsisensisranson 258

xiii




aking in the ATM quain
Capability Constraints

T i Stefan Biffl
inyi, Wikan Danar Sunindyo,
i 4 Mordinyi, Wikan ' l
homas Moser, Richar - o s
nstitute of Software Technology and [Interactive Systems: Vienna _Umve ty of Technology
st of St 117188, Vienna, Austria

nchard.mordz i, wikan unmdvo stefan. blfﬂ @tuwt n.ac.at
Ny .8 , f . } e
)

Semantic Service Matchm
Considering Infrastructure

er, |
- 1o standard or framework avail-

i & rmations between multiple

semnantic integration, e py

able, making the semantl

environment business Processes ‘
d expensive.

i ided by sys-
i services (SSs) provl s

iy “;:?yva;eesign challenge is fthe se:;ntt‘!‘c;

i . 1, Find for one : pport b

- nd SSs in twe steps: f T Bbe ; s process . i

n:mt\'.hmi!k!“gl “f-]:::e:d ¢he BP requirements; 2. Fi‘;'nd {:; :t 1BPS ﬁt;‘t:_ 111%3 - %r e syt b o e S5 the
S:s ;I;“t::\etecn‘:l be implemented within the capab ity ; 1o S

the 8§Ss

i ts of hett
. . roblem since wch the requu'crr_le_n ek vk
oo o o s i;aeuizlf?;:trucnue capabilities caf support the ¢o
o -
for small scenarl

t (AT o] T tequi ements of the chosen solution.

, M) domain and int! oduce an QU

¢ c i §8s, the netwmks consist of humn
i hmaking for SaS,

Large BP and SS integration
S) BP integration

Abstraci—In a service-oriented
(BPs) flexibly

i ort buil ;
otk P an 3. Business process supp pmvide e o ol

ot m missiop-critical BPs

this paper we an
:: the :ir Traffic Managel::en

i d netwol
f integration nodes; changes of SS properties am
approach for sem .

the correct and efficient identificati

n Sharing” (SWI

. - : rocess  capabilities make ) . gy P
«gystem-Wide Tnformal (SWIS) aking pro e ot o
ﬁ:’:mwork‘ e ;2:?;:::; e srongy e o Siep :atchma.king ﬂppl’oaches focus on ey
: TV ] L
like SWIS can provide s’s;:::es and therefore strongly reduces .o C rrent e ¢ machmaking 7P ches focus bu?

e g effo i aller space
ket g effort by fncusm‘g o:: a much sm:

technical or seman’ e g, Too
| ibil knowledge, mi
the human matchin ity e  ine -

process support is, S he

o e - i Ps and SSs nee
of m King can industry use case from the ATM domali o T chmaking P B o 5555 o e of.
" e énd - atsure understandable for mach
iy in the the underty e mﬁaStr;Z introduced a systems integra

[n previous work,

i esses, -8
nd business proc :
- roach, the “system—wuic

ritical syste r o o
A'Sa’f‘er%c Management (ATM) domain, :vz:v:“smess cone
mlcfre flexible to implement changes_(%ue t;) 1'11 o e an

uisitions and
ronments (€.g., METEeLs and acq fo,“ows e ice

information sharing” (8

ch. The SWIS framework explicitly ;1?(1”:2: tl‘xn
pl-foaintégration quuirements' a}'\d cap: 1)1[1714 -
?mderstandable form (semantic integration, N

« 4 : i n heterog!

. A roTSING apprqac v ble e n (sement betw.ee .

regulations. P ¢ (SOA) paradigm that builds flex oD ctors nd trnsfo o b b

e o s BFS) based on 2 560 52 systems (technical integr

systems for business Prqaesdsi) system nodes ina netwoﬂg. A S o process suppor) [.16]-1116 S N
e o o (ESS) Pr'ov‘-lh:ma{‘?hmak“ﬂg of Bs and S;S’ 113(; In this paper, We¢ dessn?:ation of the int

e s e ) the requirements of the BPs aps and 855 o the optim o
‘ 1 s b i ith the jlable network capabliit

finding the SSS that a) b) can be implemented with B pect to available ik cpeili

under consideration and b The solution space 15 typicalty haking Uscs e machine-un s %

i ilities. s !
vellible nen capabkl)lllems and a general semantic solution

n for small pro e e,
lmg;:;; comprehensive tool support seemsfuéf;: ble, g 10
m?I‘ rovide a SOA sotution for 2 set O te,m e ors
'den(t)ifg' suitable SSs for BPs, designers and sys e
1need to overcome 3 integration

i ts
ibe BP and SS requiremnents £ >
‘ii:;:(s:rto derive 2 results: 1. Provflde IZde‘ :
each BP; 2. Optimize the set of € o g
objectives (8- costs, delay) while obsef
of the underlying n€

nfrastructur®:
challenges that b twork i
knapsack problem [11

We evaluate the
1 We R

‘ i from the
nnects petworked systems tha KPS approach in 8 use s it X -

ie., different prowc?ls, op- I ainder of t{ﬁtsegav;;zik’ Fo
‘ : integration #P° o 0 5 summarizes ela o
i Current technical 1nf 2 ion : d o,
erational glatformS, eic- Service Bus (ESB) 2] or Service sch issues, nile Sec_“onwicemﬂ ¥
proaches like ﬁnterpnseoA) [14] need manual conﬁgmatlon S aborates the Jemanti ¢ co i
Oriented Ar‘?h\t;:c;utr; 1(?“61 and tool support s typically fo- S e mization of ﬂ;esmct;%)‘; oo
s s s dor. ates he approach and Sectior, = g
cused on & Sing‘? techn()_log)"r:;;{:?es data content ancl_ form_aft 1o the F e axch issues. Final
: Sema"f:C Imetlgu:f tll;;g heterogeneous semantics, 1. dif- B entifics ¢ sther work.
between systems

i formats, efc. For
ferent terminologies for service Names, data

other: '
1. Technical integration O

use heterogeneous technologies,

services inefficient and s on tectmically .

the BP, and check whether

II. RELATED WORK

This section summarnizes related work on technical integra-
tion, semantic integration with semantic web services, and
service matchmaking with multi-objective optimization,

- Technical Integration

schnical system integration is the task to combine net-
systems that use heterogeneous technologies to appear
ig system. There are several levels at which system
on: could be performed [1}, but there is so far nd stan-
tegration process that explains how to integrate
general.

for integration over heterogeneous middleware
with different APIs, transportation capabilities,
afchitecture styles implies either solutions like
d:SOA [14] or the development of static and there-
pers between each combination of mid-
slogies, and thus increases the complexity of

ation with Semarntic Web Services

ation is solving problems originating from
data across disparate and semantically het-
jurces [6]. These problems include the
logies or schemas, the detection of duplicate
jation of inconsistencies, and the model-
ons: in different sources [18). One of the
0st actively studied problems in seman-
lishing semantic correspondences (or
abularies of different data sources. [3]

ies as a solution option to semantic inte-
ty. problems has been studied over
ogies promise to provide machine-
tion of knowledge, while allowing
in facts as well as the derivation of
appjpaches based on the modeled
domain, semantic integration has
unsolvable. However, in a specia-
'TM - domain, semantic integration
ptified three major dimensions of
for supporting semantic integra-
pings (semi-)automatically, the
on. of these mappings, and rea-

‘eb Services and the need for
them are by now well
b time, recognition is growing of
ifications of Web Setvices,
?)le,\ automation of service
ion of more powerful
the use of semantically
. Furthermore, richer
tomation of activities as
supply chain manage-
ices. [12]
en developing lan-
hes for so called Se-

mantic Web services [13]. The Ontology Web Language for
Services (OWL-S), which seeks to provide the building blocks
for encoding rich semantic service descriptions in a way that
builds naturally upon the Web Ontology Language (QWL),
supplies Web Service providers with a core set of markup
language-constructs for describing the properties and capabili-
ties of their Web Services in unambiguous, computer-
interpretable form [4].. WSDL-S [15] is another approach for
annotating current Web Service standards with semantic de-
scriptions. The Web Service Modeling Ontology (WSMO)
[10] is a framework for Semantic Web Services which defines
a rich conceptual model for the development and the descrip-
tion of Web Services based on two main requirements: max-
imal decoupling and strong mediation.

All three approaches, OWL-S, WSDL-S and WSMO, pro-
vide mechanism for semantically describing Web Services,
with the major goal of allowing generic description of service
functionality as well adding semantics to general service de-
scriptions like provided/consumed messages or service bind-
ings. This ambitious goal seems very useful for generic ser-
vice descriptions; however its usage is limited in specific do-
mains like in the ATM domain, since too specific features
would complicate a generic approach too much. Therefore, we
defined our own ontology-based architecture for describing
the properties and features of the ATM services [17].

C. Service Matchmaking Approaches

Semantic matchmaking can be seen as major feature of se-
mantic integration which supports designers and system inte-
grators by providing sets of possible integration partners re-
garding both structural and semantic attributes. However, the
relevant semantic concepts are hard to define unambiguously
for general domains, thus the focus on a well-defined domain
like ATM provides semantic clarity.

Kolovski et al. [8] provide a mapping of WS-Policy to
OWL. WS-Policy provides a general purpose model and syn-
tax to describe the policies of a Web service. It specifies a
base set of constructs that can be used and extended by other
Web service specifications to describe a broad range of ser-
vice requirements and capabilities. The main advantage of
representing Web Service policies using OWL is that OWL is
much more expressive than WS-Policy and thus’ provides a
framework for exploring richer policy languages. Vermaet al.
[20] present an approach for matching the hon-functional
properties of Web Services represented using WS-Policy.
Oldham et al. [19] present a framework f;ér the matching of
providers and consumers based on WS-Agreements. The WS-
Agreement specification defines a language and protocol for
capturing relationships with agreemgn't;' between two parties.

Both WS-Policy and WS-Agfé_éincnt define a generic
framework for the representation of standard Web Service
policies, however both frameworks seem too generic to be
effectively used in a concrete scenario from a specialized do-
main like the ATM domain is. Therefore, we used the concept
of describing Service policies using a knowledge representa-
tion language like OWL, but defined our own extendable poli-
cy representation language which is better suitable for the
ATM domain [17].
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II1. RESEARCH ISSUES iti i

) LR positives) and efficient (less huma; :
mag:i:?;egr?ﬁects V:Infh industry partners from the ATM do- to the current human-baged approa:he,ﬁ‘ort rcqmred)
e tecmmli ne—edﬁ or s'eml-aut'omated. BP integration sup- RI-2: Resource Feasibility Check and Opjp;

o technology-dven inegration envionmens. Recenly all Collaborations (SM2). Provide  frameyopy

:;: fov seg:ean; ta;itnhven approach [16] that explicitly mod- checking the validity of a set of BPs and SSso o
cls : cs of the problem space, i.e., BP integration Structure capability constraints and b) rankin, v
equirements and network infrastructure capabilities [17); the DY multiple optimization criteria like n f ot
solution space, i.e., the connectors, and data transformations  delay- erk costa
between SSs. Finally, we provide a process to bridge problem

SEMANTIC SERVICE MATCHMAKING If all the rules mentioned above are successfully applied to
a set of one or more SSs and a BP, then the particular set is
accepted as collaboration candidate. If any of the rules cannot
be met, the particular set is discarded as collaboration candi-"
date.
on of Possible Coliaboration Candidate Sets o . o .

B. Validity-Check and Optimization of Collaborations

cation of possible collaboration candidate sets is ] ) L
is a heuristic algorithm. Step by step, the possi- Once all collaborations have been specified a Scenario is
derived. A Scenario contains beside all collaborations a speci-

son” describes the semantic service matchmaking
ell as the multi-objective optimization of the
tion services candidates.

and solution spaces, i.c., identify feasible BP i IV.ATM i i i

. . > 1.6, and SS . SCENARIO DE: andidate sets are reduced by applyin the

while fulfilling business requirements and optimizing thse lfll:s This section describes the int S(-:RIPTION ch the possible collaboration Zangfdmgsetg fication detailing how to configure the network infrastructure,

sen integration solution according to multiple objectives ATM dormain used throued Integration scenarip rles fhat are applied during the source/sink 50 that the integration solution is optimized according to the
) oughout this paper. The ATM +escribed in the following paragraphs. given objectives. In the following the process steps needed to

iapping. During the description of the SS mes- optimize the scenario 15 explained.
S message segment was mapped to a domain Prghmmary Checllrs. The process step checks whether
4 has been specified in the common domain there is at least one single network route for e.ach co]'la.bora—
ore, for all segments of the message required tion satisfying all global and collab_oranon specific pOlllf:leS. It
it is searched for messages of the §Ss that this step cannot be completely satlsﬁed the process raises an
~which are mapped to the same domain con- exception. The system integrator either updates or removes
<ible, to the same message format. the collaborations which cannot be mapped to a ngtvyork route,
jes. In addition, SSs can define requirements and restart the process ste‘p3 or adapts the se_mantlc infrastruc-
jing preferred or unwanted SS partners, as ture model, by adding addltlpnal nodes and_lmks.
pon-functional requirements, e.g., QoS require- Route Derivation. Once it has been venﬁeq that each col-
the underlying integration network. A policy laboration can be mapped to at least one route n the network,
condition-for-a single collaboration or a set the process step derives every possible route for each collabo-
10 order to allow the communication via the ration. The only restrictions are that no node is allowed to
i appear twice within the same route and all policies have to be

Figure 1 provides an overview on the integration layers, (Figure 1) represents information i
:l:lt:agzzvss ::vtiv:een the integration layers, and the steps of the from customers/participants in W‘:?;Sth:)spsty?):a? .
semantic sevi ;bI]:atScShmakmg process: SMI: For ea_ch BP, a.nd capab{lmes elicitation for information systems
fneniy the suiable mnsl sthets’ which fulfil all BP service and  tion domain. In safety-critical domains like ATM B
datn requi atoré P e;e possible BP and $Ss sets, the tion solutlfms have to pass certifications before
system inte E;.aﬁo (t)sos; i ? most promising sets, the so- whjch.typlcal dynamic SOA solutions [2 14] ca
called oration sets. MZ. The se}ef:ted s.:ollaboration sets Tegarding the current rigid integration ﬂet’wo k

2 then optimized regarding the original infrastructure re- domain designed to guarantee integration re u
qllllueme?nts of _bqth the bus.ulle‘ss BPs and the SSs, as well as in case of partial failure. Airem
] ?1 ziyallable limited capabitities of the infrastructure’s nodes In the ATM domain semantic matchmaking s an
':1)1; th;ni(nst.eThii outco;ng of SM2 is an optimized configuration ~Scarce human experts who have o cope Wlt%l 1: ;n
of the Sctsgm Oﬁ 5ol utlgn, consisting of the selected collabo-  Space and often miss better solutions due to their sj

as well as their grounding to the underlying integra-  Tistic search strategies. Tool-supported semantic o

tion network infra; . .
or] structure. P{ov1d‘es designers and system integrators with a set i In SWIS-based applicati
- ising integration partn i on-network.- -based applications, D 1 € > Dave
Business Pracess Layer reduces thgerahuman ma::hf:; ‘tg:;:(s bamg the,reﬂm- ! s of policies: On the one hand, there are satisfied. The valid ones are retained; the ones violating the
' Service Requi —I I Qo8 Requi z Single smaller space of feasible matchmakingycazs‘;s::g s ive valid for-all collaborations. They specify ~restictions are removed. At the end of this process step, each
Consumer rated according to relevant optimizati cudates U that nead to'be fulfilled by all collaborations, collaboration will have either a single route or a set of valid

plimization criteria. time for the delivery of messages. On the Toules 0 choose from.

Creating Scenarios. The processing step combines each

| Data Requirements l [ Infrastructure ‘
Roquirements are policies ‘which are required only for 2 The | 0
Setof all collaborations. These policies specify condi- route of each .collaborauon with each other. This means that a
Provider Semantic fulfilled by the collaborations containing scenario consists of a set of collabotations where each colla-
rrices “ the ¢ortmunication has to use only secure boration represents exactly one route. The more scenarios are
! % created, the higher the probability to find a scenario that is

ified set of other 8Ss is allowed to partici-
on’ The SS policies that regard other 8Ss

well suited for achieving the stated optimization objectives.

Service Layer M
Provider Services ] LService GCapablit ‘chec] ‘whether the attributes and tags of Evaluation. The process iterates through all scenarios and
apabllities -{ Collaborations perticular’ collaboration candidate meet the calculates their fitness according to the optimization objec-
Servioe Message I LService Infrastructure fined by the BP. tives. The fitness of a scenario is the fitness of all its’:contain-
Structures Requirements 4 ion: If 2 fhessage segment is mapped fo ing collaborations, and represents the real values (e.g: the time
pa— sonoept asthe required message segment, 2 MesSage needs and the costs along the chosen routg) of the
'——Cﬂpabilﬁgs‘3 e the ‘twosegments differ, check whether Objecﬁ\;lel& The ﬁm:ss r;preslfn;i the trade-gff of the ‘c%iﬁgu-
. . defined for'the two formats. A * ration. the routes of each collaboration predetermine. The set

Fii : . . b ormats. A converter 1s y i : o

pr——— gure 2: A Typical ATM Domain Integration ’ essage segments from one ba-  Of fitness values is then analyzed according to tiie Pareto Front
a’f‘ As shown i_n Figure 2, the integration network c An éxplicit identifier is de- approach [5]. The Pa'reto Front contains either agsipgle Scena-
l Nede Capabilities l L Link Capabifities W of| ntg;:gg: business services connected to integration netws ¢h'for the converter at runtime (e.g., by 10ora set of Scenarios. In the latter case there-may be seYeral
Solution Between these nodes, there may exist different kinds o “nearly equivalent” configurations as integrition solutions.
m, If the message segments Thus, the system integrator has to decide which one 1o pick

- - work li i i issi

Figure 1: Semantic Service Matchmaking Process Steps.  radio o]rn\l:vsir:ds lzingﬁ::ﬁ;ﬁ) t;:n:vzl;frlaig;gil
Based on this, we derive the following research issues: technologies for communication purposes. The ca
RI-1: Semanq'c Matchmaking of SS candidates for one nodes. and links, like throughput, availability, re

BP (SM1). Provide machine-understandable descriptions for ScCUrity are explicitly modelled in order to be caps

I?P and SSS_ requirements as well as SS and network capabili- lecting suitable communication paths for partic ‘

ties to provide tool support for SM1 to make the search space requirements, e.g., the communication link betweeh

reduction effective (low number of false negatives and false ATMIS Node and the red Node 12 represcnis a &
secured communication path which may be requested

the ATMIS business service.

for practical deployment. L :

Multi-Objective Optimization. We th‘we accomplished the
process of optimizing collaborations by implementing a Java
version of the mPOEMS approach into the SWIS framework.
mPoems is an evolutionary algorithm using the concept of
dominance for multi-objective optimization. The results and
explanations of the approach can be found at [9].

ey are mapped to, check if a
gment mapped to the same
of the message of the SS and
t mapped to the same do-
»:Qf the message of the BP.

it'is checked whether there is
odes connecting the SSs and
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‘ ' VI EVALUATION by the two provider services, so the system has to find the
In this section, we evaluate the SWIS framework using a  Suitable information that match with the consumer service’s
clear and comprehensible example to show the principles of Beeds. Additionally, the service ATMIS TransRegs defines a
our approach. policy for the underlying integration network, stating that only
secure network links may be used for the communication.
From the domain knowledge description, we know that
Flight ID is a synonym for Flight Number, that Departure and
Arrival are combinations of the airport code and country code
of departure/arrival, and that the FlightStatus arrived or de-
parted, can be derived by checking the occurrence of either
TimeOfdrrival or TimeQfDeparture.
) Next, we calculate the network resources needed for send-
Ing messages from the SFDP Node to the PFIP Node with

Legacy System Déscription

ATMIS_SndFighiinge

B - (FlightiD, Departure, .
&> .‘ rstination, FlightStaius)

ATMIS ATMIS  TransRatys -

TATMIS_Srdftightinto, securej

. SFDP_SndAmvallElighthr,
TimeOfArrival)
NPT SFOP__SndDepariure(Flightiv,
. }

PF;P_Rc‘vFﬁmﬂnfo(Fﬁgm
Depiarture, Destination, FaghtStatys

SFDP TimgOfDeparture 1 © . A
S ess capacity. From the integration metwork description, we
omain Knowledge Des, can see several inks. ink contai
( . fﬁﬁaht'(Fiii;:bf fription Fightr s FlightiD informati Df‘l;.ies nected by links. Bach link contains
pepraEigned, ~ Aot i ; 10D regarding source node and target node, support |
VLot Dostination/ Aborinams, Coonia) Or secure transmissions and the transmission delay. The

; wnghmmum'd{_mwirmmm a5 communication between ATMIS to PFIP needs to be done

o “MFlightStatus s Departed g Deperted{ TimaOteparing qsing secure connections only. There are two possible connec-
F‘mi“ Watchmaking - tions, either via Node Y or via Node Z. The system will choose
: : S connection via Node Y because it has less dela 6 -
: Provider Sarvices |-+ Cansimer Service Franstormation nection via Node Z (7). Y (6)than con :
nwmf . iFiighuo FUgntN > Flightin] VIL  DiscussioN
éwmm) Deps “ ws{aiorsame, D irporicod ) The example §hows that even for small problems the solu-
e | by} hon_space 1s typically large. However, large BP and SS inte- 3
P 0 RN gration networks consist of hundreds of integrati 2 i
 Qcan csnatontiry S gration nodes; and...;
© "mwdo); ‘Country} changes of SS properties and network capabilities make the
o oo correct and efficient identification of feasible BP and SS pairs
- ! Artived(Time OfArm o a recumng.complex and error-prone task. By providing only
o B BT sets of feasible/promising service provider and consumer cat-,/
’ $O0fDe Pertum * (aOmapenre) fhdatcs, semantic matchmaking supports designers and systemiE
e — Integrators by providing sets of possible integration partners};
B et sl RN S YYYY i i i :
L HN £ N'»"DWMY,WY regarding both structural and semantic attributes. Howew

the relevant semantic concepts are hard fo define unambiz
guously for general domains, thus the focus on a well-defined
domain like ATM provides semantic clarity. A
We used the concept of describing Service policies usmg
knowledge representation language like OWL, but defined
own extendable policy representation language which i
suitable for the ATM domain. We do not use. st
Web Service description frameworks because,, sifich
strengths of Web Service description frameworks_lies &
generality of the approach, however their wi
may become complicated to describe domain-specific;
For specific domains, it may be useful to use the p
web service descriptions but tailor them to the de
tionally, we defined our own ontology-based arc}
describing the properties and features of the ATM 9
We have developed a data-driven approach [16];
itly models the semantics of the problem space,(
gration requirements and network infrastruch
[17]; the solution space, i.c., the connectors, &M
formations between $Ss. In this paper, we de
to bridge problem and solution spaces, i.c., id¥
BP and SSs pairs while fulfilling business oG
optimizing the chosen integration solution accd

" Uink(Riode X,
 PFIP Nods,

| SFOP Node(s)

Figure 3: Service Matchmaking Example.

An example for semantic service matchmaking in the SWIS
fram.ework is shown in Figure 3. There are three services of
provided by legacy systems, two provider services (4ATMIS
and SFDP) and one consumer service (PFIP). The consumer
service needs information that can be obiained from the pro-
vu?er services, i.e. FlightD, Departure, Destination and
FlightStatus. This needed information is provided separately
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ple objectives. In order to evaluate the proposed process, we
have derived two major research issues that will be discussed

in the following paragraphs.
Semantic Matchmaking of SS candidates for one BP.

- Current service matchmaking approaches focus on either

technical or semantic integration issues [20], while business
process support is, to our knowledge, missing. In the SWIS
framework, we presented a combined service matchmaking
approach that performs matching based on the data of the ser-
vices and available service policies regarding other services.
The SWIS framework’s semantic service matchmaking en-
ables-an effective search space reduction and poses lower risk
and effort'compared to the current human-based approaches.

Rescurce-Feasibility Check and Optimization for all
Collaborations.. The optimization process steps allow using
existing’ resi)urces efficiently. Out of all possible collabora-
tions For ginglé -business process which are creatable by
means of the proposed semantic matchmaking approach, only
rable.to be deployed in the integration solution
Mﬂl@l}s certain criteria. Those criteria are set up by the
o,expert 5o that existing collaborations use the un-
tion. network infrastructure with its limited
efficient as possible. !

'i'g’ for software services (SSs), the “Sys-
on Sharing” (SWIS) Business Process (BP)
otk The SWIS BP integration frameworks
iderstandable SWIS models to describe BP

@s well as S8 and network capabilities to
iglg.SSs for each BP. Out of these possible
grators . choose the wanted sets. These

p.optimized with multiple objectives (e.g.,
gobscrving the capabilities of the underlying

e foasibility of the SWIS approach in an
the"ATM domain. The example shows
émns  the solution space is typically
T large BP and SS integration net-
‘of integration nodes. A tool-
making process like SWIS can pro-
integrators with a set of promising
e strongly reduces the human
-a much smaller space of mat-

82work will include a detailed de-
g 10 translate between matched
uring the effectiveness and
ic transformation with tool-
oach.

wledge all project members

tion Sharing) project per-
2 University of Technology
lustro Control GmbH.,
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