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EXECUTIVE SUMMARY

This document is the third deliverable in a seaéplanned update documents for the
DIP deliverables D7.3-D7.4 (standardisation statgd impact analysis [1], [2]) in the
course of the workpackage WP7 “Standardisation @adhnology Watch”, and a
follow-up to deliverable D7.6 (second update of #tandardisation impact analysis
[3]).

The actions and advances of WSMO and WSML are waddn this deliverable as will
the new and ongoing activities of the OASIS SEEhRé&al Committee (former SDK).
Also presented is an update on other ongoing stdisddion activities including the
W3C Rule Interchange Format progress report, OM&@ltion Rules Representation
progress report, the W3C Semantic Annotation forDI/Svorking group and some
other related activities.

Disclaimer: The DIP Consortium is proprietary. Ténés no warranty for the accuracy
or completeness of the information, text, grapHioks or other items contained within
this material. This document represents the commew of the consortium and does
not necessarily reflect the view of the individpaltners.
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1 INTRODUCTION

This document is the third deliverable in a sedéplanned update documents for the
DIP deliverables D7.3-D7.4 (standardisation sthatgd impact analysis [1], [2]) in the
course of the workpackage WP7 “Standardisation &adhnology Watch”, and a
follow-up to deliverable D7.6 (second update of #tandardisation impact analysis
[3]). In this deliverable there will be no updatgarding the "SDK Standardization
Coordination Group" as it was decided that thereew® major advances recently.
Section 2 presents a review of actions recommeimdBdP deliverable d7.6 and each is
discussed or remarked on.

In Section 3 of this document, the recent actiomd advances of both WSMO and
WSML are reviewed. Section 4 describes new and ioggactivities of the OASIS SEE
Technical Committee. A number of new developmergsdéscussed. Section 5 contains
an update on other ongoing standardisation a@svitincluding the W3C Rule
Interchange Format progress report, OMG ProducdRoies Representation progress
report, the W3C Semantic Annotation for WSDL workigroup and some other related
activities. Finally, Section 6 presents a conclnsa&s well as an outlook for future
activities.

2 REVIEW OF ACTIONS RECOMMENDED IN D7.6

Based on the analysis of activities undertakenndutine previous semester to address
the recommendations made in deliverable D7.5, asriieed in deliverable D7.6, D7.6
contained the follow-up recommendations that:

1. Continue activity in W3C, OASIS and OMG, closely mitoring alignment with
WSMO/WSML and utility for DIP;

2. Monitor and even participate to potential developtaat W3C of new activities
related to semantic annotations in WSDL and theasgics of Web Services
characterization;

3. Continue effort to integrate WSMO/WSML better withthe existing Web
service standard stack, in particular within W3C;

4. Closely follow the development in the BPEL areas;

5. Closely monitor future take-up of BPMN by softwarendors and take into
account BPMN and BPDM in the development of choraplgy functionality
within DIP and WSMO.

6. Closely monitor future development of XPDL and tt&ke-up by software
vendors. Monitor efforts towards harmonisation wiBPEL and BPMN.
Moreover, XPDL should be taken into account in tHevelopment of
orchestration functionality within DIP and WSMO.

The recommendations mentioned above are long temonrmendations and a short
term update for each was not included in this e@etible. There were no updates in
relation to XPDL, BPEL and BPMN for this documehgwever an overview of the
OASIS SEE Technical Committee can be found in eacfour. As mentioned in
section one, there is a discussion on the workasfous standardisation groups in
section five.
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3 WSMO/WSML UPDATE

This section will discuss the actions and advanoe$VSMO and WSML by the
respective working groups. All new developmentshinitWSMO since M24 were
considered for this document; however some werdtedhdue to them being relatively
incomplete.

3.1WSMO — New Developments

Since M24 of the DIP project, the new developméimés have emerged in WSMO are
Ontology-based Choreography WSMO Services [4], W8MO Mediators have been
defined in more detail in [5]. WSMO Grounding [Aligning WSMO and WSDL-S
[8], Semantic Web Services Resource Framework (WSRI9] have also been
detailed. The following listing briefly discussdsese developments. For further detail
of the work described here, please refer to the \WSléliverables associated with
them.

3.1.10ntology-based Choreography of WSMO Services

It was decided that the focus of this work shoudspecifically of Choreography and
not combined with Orchestration work as had presipibeen the case within WSMO.
The aim is to provide a core conceptual model éscdibing choreography interfaces in
WSMO, as well as providing a concrete syntax amdasics for this conceptual model.
The state-based mechanism for describing WSMO olgoaphy interfaces is inspired
by the Abstract State Machine [10] methodology. ABM is used to abstractly
describe the behaviour of the service with resfiean invocation instance of a service.
We have chosen an abstract machine model for teerigéon of this interface since
such a service invocation (e.g. the purchase obak lat amazon) may consist of a
number of interaction steps. These interactionskmaunlescribed by a stateful abstract
machine. ASMs have been chosen as the underlyindeirfor the following three
reasons:

Minimality: ASMs provide a minimal set of modeliqpgimitives, i.e., enforce minimal
ontological commitments. Therefore, they do notaduce any ad-hoc elements that
would be questionable to be included into a stahgaoposal.

Maximality: ASMs are expressive enough to model asgect around computation.
Formality: ASMs provide a rigid framework to expsedynamics.
3.1.2WSMO Mediators

This work is concerned with tackling the heteroggneroblem that naturally arises in
open and distributed environments. The aim is twide a detailed specification of the
concept of Mediators as a top level element of Web Service Modeling Ontology
(WSMO), which identifies Mediators as a core elet@rSemantic Web Services. The
end goal is an elaboration on the definition of épecification, usage and mediation
techniques of WSMO Mediators as an extension of daénition provided in the
WSMO specification [11].
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3.1.3WSMO Grounding

The aim of this work is to describe how WSMO seswvitescriptions can be grounded to
WSDL. WSDL provides the current industry standanddefining how messages can be
exchanged between services over the Internet. Tdrerdwo aspects to the problem.
The first is that the data model of the input antpat messages for WSDL services is
defined using one or more XML Schemas while the datddel for a WSMO service is
defined using the conceptual model provided by @nmore WSMO ontologies. This
leads to the requirement of how to map betweenatm®logical data in the state
machine and its representation as XML messagessé@t@end aspect of grounding is to
specify how and when messages to and from thecgeave generated and sent. WSMO
choreography only says that the client can readidte but in fact it is the responsibility
of the service to send the data to the client &nftrm of a message. The grounding
must also provide the necessary serialization amtivorking details, i.e. what
underlying protocol (e.g. SOAP, HTTP) should beduk® passing the messages, how
the XML data is encapsulated in the underlying qeot, and where exactly the data
should be sent.

3.1.4Aligning WSMO and WSDL-S

Web Service Semantics (WSDL-S) [12] are a set@hehts extending WSDL to allow
semantic annotation of WSDL descriptions. WSDL-$nependent of any particular
semantic annotation language, such as WSMO and GWI13]. It is proposed that
WSDL-S could be extended so that it usefully covbes features of WSMO, without
compromising the main goals of WSDL-S: simplicitydandependence.

3.1.5Semantic Web Services Resource Framework (WSRF-S)

The Web Services Resource Framework [9] is a geramd open framework for
modeling and accessing stateful resources using \&&ices. WSRF defines
conventions for managing state so that applicatdissover, inspect, and interact with
stateful resources in standard and interoperablgs waVSRF specifies machine-
readable syntax like other Web services technotogiech as WSDL and SOAP.
However, its semantics are only described in piext in the specifications, and WSRF
does not use any semantic technologies. This work at discovering whether it would
be possible to combine WSRF with semantic technetotp enable further automation
of Web service resource interactions. The aim & Work is to extend WSRF with
semantics.

These are the recent developments in WSMO since iN84e DIP project. Work on a
number of these topics discussed is still on goamgl, further information on each topic
is available as the associated deliverable resource

3.2WSML

Since M24 of the DIP project, the new developmehtt have emerged in WSML
include WSML/RDF [14], an interesting WSMO Use Caggnazon E-commerce
Service in [6], which demonstrates the use of WSIhés as well as a textual
description of a service, to create a semanticrggmn of a service. Finally, a number
of survey efforts which aim to gauge to possibifity expanding the scope and use of
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WSML. The following listing briefly discusses thedevelopments. For further detail of
the work described here, please refer to the WSKEIQaetables associated with them.

3.2.1WSML/RDF

The RDF representation for WSML is the preferred whrepresenting WSML goals,
web services, mediators and ontologies in RDF. Bezaf the nature of RDF, where
every triple can be interpreted separately, it @adhto accurately capture WSML,
because many parts of WSML descriptions are comtepéndent, for example, non-
functional properties. In WSML, URIs are interpettdepending on their context,
because their context is always clear. In RDF gl®no such distinction of context and
therefore it is very hard to capture WSML complgtel RDF. It should be pointed out
that the RDF representation of WSML is not compjeteccurate with respect to
standard WSML. However, this work includes an RDftax that is a faithful
representation of WSML using RDF triples. This es@ntation, however, does not
completely adhere to the RDF semantics, but carudesl for exchanging WSML
specification over the Semantic Web and using Ra@dfstfor storing and retrieving
WSML specifications.

3.2.2WSMO Use Case: Amazon E-commerce Service

This work looks at a pre-existing web service ptded by amazon.com and it discusses
a WSMO Ontology for the Amazon service data-tyghe, WSMO capability of the
service and the WSMO Web service definition for &maazon service. The work also
includes a WSMO choreography for the service, idiclg a State signature and
Transition rules. Importantly, this work shows hawWSMO description can be created
from a WSDL and textual description of a Web saxvidhis use case is mainly
intended to showcase the WSMO Choreography Langspgeified in WSMO D14
[27]; nevertheless it provides a complete annatabiothe Amazon ECS Web service.

3.2.30ther Work

The current work on Languages for Behavioural Spmations of Semantic Web

Services [15] aims to analyse the suitability ofsemg formal methodologies for

describing behavioural aspects of Web services &mdeventually suggest a
methodology to be embraced as the basis of a bmavilanguage for WSMO.

Ontology languages around FOL and LP [16], sundifferent existing approaches for
combining Logical programming and First Order Lodiased languages. Different
possible approaches for combining FOL and LP avesitigated, focusing on modal
languages. One approach will be chosen, and aingiffemantic framework which

combines FOL and LP will be developed. Finally, kv@és on going in the WSMO

deliverable D28.1 that specifies a formal model describing Web services and the
semantics of functional descriptions (capabilitiet)sage scenarios for functional
descriptions are identified and requirements onetkgressivity of the specification are
derived. [28]




Cﬁ:‘\ FP6 — 507483
P Deliverable 7.7

4 OASISSEETC

The aim of the OASIS Semantic Execution Environmiadhnical committee is to
provide guidelines, justifications and implemerdatidirections for an execution
environment for Semantic Web services. The resulinrastructure will incorporate
the application of semantics to service-orientestesys and will provide intelligent
mechanisms for consuming Semantic Web servicesfdlleaving is a brief outline of
the recent developments by the technical committee.

OASIS SEE TC — New Developments

Since M30 of the DIP project, the technical comedthas been furthering their work
on incorporating semantics into service-orientesteays.

4.1 OASIS SEE SOA-RM

The reference model for semantic service orientekit@cture [17] has been developed
to extend the work done in the OASIS SOA-RM tecah@ommittee. The aim of this
reference model is to provide justifications foe tieed for semantics in service oriented
architecture and to show where semantics can béedpm the SOA-RM and the
benefits such an application gives. This work i &t progress and some of the
documents discussed below are currently under dprrednt.

4.2 SEE Case Studies

The SEE case studies [19] aim to provide a jusitiio for the work of the technical
committee and to explain what should be expectedh fthe Semantically Execution
Environment infrastructure. The case studies ptesat-world problems that could be
simplified by the SEE infrastructure. A number bEtcase studies, provided by the
OASIS SEE TC reference case study work within the project including the VISP
case study [20], and SWS for E-Government. Therotlase studies include SWS
applications in B2B (RosettaNet), SWS Applicatidos Telecommunications, SWS in
e-Banking, and SWS applications in Bioinformati€eese case studies can be found at
[21].

4.3 Semantic Web Services Architecture and Informaltmdel

The purpose of SEE Semantic Web Services Architeand Information Model [22]
is to define a skeleton of an infrastructure aimimgautomation of service discovery,
negotiation, adaptation, composition, invocationd anonitoring as well as service
interaction requiring data, protocol, and proces=diation. While there are several
specifications to capture functionality expecteairirthe particular components/services
of the SEE infrastructure, there is no prescribefinition of how to put all of these
components to work together. The contribution oES#pecification is to describe the
components/services of an infrastructure that nesprovided to enable a dynamic
inter-operation of the Semantic Web Services tdifaie the SOA revolution towards
open environments.
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4.4 SEE-Execution Semantics

The Execution Semantics of a SOA [18] is the foraedinition of system behaviour. It

describes in a formal, unambiguous notation how gslstem operates. Once the
platform services are specified, they can be coewim arbitrary ways owing to the

flexibility of SOA. Role of Execution Semantics i8 express complex scenarios of
their composition. Execution Semantics can be pexdeas a layer on the top of
platform services where the overall execution oASstem for the given scenario can
be specified by providing business logic that camebicontrol and data flow between
the platform services. Services that are perforntivagr tasks are completely unaware
of this upper business layer and their role within

The SEE TC F2F meeting was held in San Francisd&aiy 2006. The main outcome is
that the SEE TC will layer its work on top of thtarsdards being produced by the SOA-
RM working group. This section has briefly introédc some of the work topics
currently on going within the OASIS SEE Technican@nittee. The work is still on
going and a number of documents are still undeeldgvnent.
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5 OTHER ACTIVITIES UPDATE

5.1 W3C Rule Interchange Format progress report

As of June 19, 2006, the working group had 76 pigdints from 31 organisations, plus
3 experts. The group meets weekly for a 90 mircteigerence, and about quarterly for
a 2 days face-to-face meeting.

After 6 months of activity, the attendance to theekly conference call is stable around
35-40, which shows the sustained interest in angbance of the subject. After the
kick-off meeting in Burlingame, CA, in December Z0Qcollocated with OMG'’s
technical meeting), the working group had face @oef meetings in Cannes, 27-28
February 2006 (collocated with the W3C technicaéeand in Budva, 8-9 June 2006
(collocated with the European Semantic Web ConfaggernThe February meeting was
hosted by W3C and the June meeting was hosted IRI.DE

The working group released the first public workideaft of the Use Cases and
requirements document in March 2006 [25], and theosd public working draft is
expected to be published early July.

The first public working draft focused on the usses for the RIF. Among the eight use
cases presented, half are directly relevant to sBnsVeb services, and thus to DIP:
“negotiating eBusiness contracts across rule piatsd, “negotiating eCommerce

transactions through disclosure of buyer and spliéicies and preferences”, “access to
business rules of supply chain partners” and “vataaly mapping for data integration”.

Since then, the working group has conducted adatitbuccess Factors analysis, and
the second public working draft will contain antial set of requirements for the RIF.
The goals, critical success factors and requiresniat the group proposes to consider
for RIF are summarised in a graphical form in tiguFe 1, below.

In parallel with the requirements, the working grvastarted to work on the technical
design. Due to the great variety of rule languag@ wifferent features and semantics
that the RIF has to cover, the group decided tst fxplore, in a staged way, the
feasibility of a common format for rule conditiorstarting with a very simple language
with positional atoms only and no negation, as shbelow (in BNF syntax):

Data :=value

Ind  ::=object

Var ='?" name

TERM :=Data]|Ind | Var | Expr

Expr :=Fun'( TERM*")'

Atom :=Rel'( TERM*')' | TERM '=' TERM

LITFORM ::= Atom

QUANTIF :='Exists' Var+ '( CONDIT )’

CONJ :='And''( CONDIT*")'

DISJ :='Or''( CONDIT*")

CONDIT :=LITFORM | QUANTIF | CONJ | DISJ

The initial trials to map existing rule languagesand from the simple strawman were
very fruitful in raising a number of interestingegiions regarding e.g. the compliance
model for RIF. Note that, of three test mapping® tvere volunteered by ILOG and
DERI, respectively.
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The working group is slightly behind schedule: first public working draft of the
technical specification, which was initially schéetlifor May 2006 is now expected in
September.

Formal Conformance Support XML
_  Semantics Mode! Suppat XML Schema
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Exchange of
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NG =
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& _—
- "". - ‘\ w I/
& |

¥
i
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g Modeils 'guag od - rules Rules

Figure 1: Summary of RIF goals, critical success fdors and requirements

5.2 0MG Production Rules Representation progress report

One of the issues that the W3C RIF working groupl Wwave to solve is the
compatibility of RIF and the OMG PRR meta-modelilas latter is nearing completion
while the former is still in its infancy. Howeve?RR being focused on production rules
only, with an abstradRule class as a point of extensibility, and under tbsuanption
that the format foRuleCondition andRuleVariable  will be basically the same

across all types of rules, we expect that the PRIRaymodel can be considered as a
special case of the general RIF meta-model.

See Figure 2 for a graphical representation oPfRR Core meta-model.

Notice that what the meta-model refers tdRageVariable in the specific context of
production rules, correspond more generally todaigvariables.

The OMG PRR working group submitted a revised doéfthe PRR meta-model early
June 2006. The revised draft includes PRR OCL, de-set of the OMG object
constraint language (OCL) for expressing constsaomn the instantiations of a rule.
Notice, indeed that, for PRR, a rule is a clas$ ihanstantiated as rule objects when
evaluated against a given data source; for RIEherother hand, rules are data items to
be fed to a rule based application.
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Figure 2: OMG PRR Core meta-model

5.3W3C Semantic Annotation for WSDL working group

On March 21, 2006, the W3C announced the creafi@weorking group on Semantic
Annotations for the Web service description languég8A-WSDL) [24].

The Web Services Description Language (WSDL) specif way to describe the
abstract functionalities of a service and concyetelw and where to invoke it. The
WSDL 2.0 specification does not include semanticthée description, thus two services
can have similar descriptions while totally diffiereneanings.

The objective of the Semantic Annotations for WSBlorking Group is to develop a
mechanism to enable annotation of Web servicesrigésas. This mechanism will
take advantage of the WSDL 2.0 extension mechanienhsiild a simple and generic
support for semantics in Web services.

The scope of the working group as it is descrilvethe charter [24] falls short of what
would be required for DIP implementations (e.g. thie use cases) and of
WSMO/WSML recommendations. For instance, addingasgits for components that
WSDL 2.0 does not define in its component modediglicitly ruled out of scope, as is
discussing the expression of Web services consiraind capabilities, or, generally,
supporting Web services discovery, compositiorgaation, etc.

Nevertheless, the working group is a first stepimas important that DIP be involved
and a driving force. As a consequence, Jacek KopefcBERI is the chair of the
working group, in which DERI, ILOG and the Open misity are active as well (along
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with IBM, Semagix, Telecom ltalia, the University Maryland, the University of
Southampton and the Chinese Academy of Science).

The schedule of the working group really allows DtPinfluence the result, as the
specification is expected to reach the “candidatmmmendation” status in December
2006 (that is, before the end of the project).

Notice that, at the same date the SA-WSDL workingug was announced, the
Semantic Web Services Interest Group was re-cleartbirough February 2008.

5.4 Related activities

On June T, W3C announced the creation of the Web servic&ypavorking group.
Although that working group does not impact DIRedity, it is certainly relevant to the
field of semantic Web services. As such DIP willmtor its progress closely.

10
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6 CONCLUSION

In this deliverable we have shown how DIP will lyithe Semantic Web to its full
potential. During the six months since the pubiaraiof D7.6, Semantic Web services
related standards and standardization activitie® fvolved in directions that can be
seen as positive from DIP’s point of view.

e The continuation of the OASIS formal standardizatactivity regarding the
deployment and execution of Semantic Web Services iservice-oriented
architecture has been positive with a large amatfinivork produced by the
technical committee as presented in section 4.

 The WSMO and WSML working groups continue to sdedt tstandardisation
efforts are aligned with them.

* The W3C has reported on its formal standardizatetivity regarding the
interchange rules;

* OMG has submitted a revised draft on its Produdiafes Representation.

As we saw from section 5, there are currently a memof on going standardisation
efforts, with the W3C standing out in this regandl & is recommended that DIP should
closely monitor the progress of the numerous W3Grsf One of the aims of this
deliverable was closely monitor the activity in tW8C, OASIS and OMG in order to
observe the alignment with WSMO/WSML. This monitgyi activity should be
continued.

11
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