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1 Introduction
An introduction to the Execution Semantics of Semantic Execution Environment is given with emphasize on its higher-level description in section 1.1, target audience in section 1.2, relation to other specifications and works related to this area in section 1.3.  
1.1 Audience

The anticipated audience for this work includes all OASIS Web Service and ebXML TCs, non-OASIS Web Service standards groups, Semantic Web Services research and interest groups, SOA architects and programmers, vendors and users. The work should be of interest to anyone involved with Semantic Web Services and more generally also in Service Oriented Architectures (SOAs).
1.2 Organization of the document

TBC by Emanuele Della Valle
2 Relationships to Other Specifications

All Web Services and Service Oriented Architecture groups are the primary target of this work. It is anticipated that liaisons may be needed for many SOA-related Technical Committees such as the following:

2.1 OASIS SOA Reference Model TC

SOA RM OASIS TC is chartered to develop a Reference Model for Service Oriented Architecture. This is primarily to address SOA being used as a term in an increasing number of contexts and specific technology implementations. The Reference Model is being developed to encourage the continued growth of different and specialized SOA implementations whilst preserving a common layer of understanding about what SOA is.
SEE TC aims to use concepts laid by SOA RM to describe Service Oriented Architecture of SEE. We recognized that both committees can benefit out of this symbiosis. While SEE benefits out of foundational concepts provided by SOA RM, the SOA RM will receive a feedback on how their specification can be applied to implementable SOA such as SEE. 
2.2 OASIS ebSOA TC

OASIS ebSOA TC continues the work in ebXML Technical Architecture taking in consideration the latest releases in ebXML specifications and based on the latest developments in Web Services and Service oriented Architecture.

The focus of this committee is to develop a set of patterns defining the architectural elements end the relationship between them, in order to enable electronic business on global basis. Examples of such patterns are: Service Description Pattern, Search and Discovery Pattern, Business Process Description Pattern, Data Transformation Pattern, etc.

As SEE is a Service Oriented Architecture meant to enable business scenarios between various business entities (through Semantic Web Service), such patterns could be valuable in identifying meaningful execution semantics or in pointing to best practices as a reference point for SEE development.

2.3 OASIS Web Services Resource Framework (WSRF) TC

The Web Services Resource Framework (WSRF) [WSRF 2005] is a standard for Web services that takes into account features involved in the implementation of Grid computing, such as statefulness, notification mechanisms and transient resources or services (in contrast to standard Web services which are stateless and persistent). WSRF is an open framework that allows the implementation of both Grid applications and Grid middleware services (job submission, file transfer, information service, etc.).One of the key ideas of WSRF is the virtualization of resources through WS-Resource (i.e. a Web service with properties describing a state). The WSRF is a specification of the mandatory and optional interfaces a Web service must support for it to be considered a Grid service based on the definitions of Grid service and Open Service Grid Architecture (OGSA) provided in [OGSA 2002].

There relationship between Web services and Grids has been established by the OGSA definition of a service oriented architecture for Grids based on standard Web service technology. Both the WSRF and SEE aim at seamless integration and ad-hoc cooperation between various resources on the Web. SEE focuses on the solving the problems of data and process mediation as well as service discovery and composition based on semantic annotation of services. The WSRF complements SEE by providing specifications to cater for aspects such as stateful Web resources, notification mechanisms and lifetime-management of services. The application of semantics to the WSRF suggests a logical step to enable WSRF fulfill the requirements for the resource management in the SEE architecture.

This would require the development of a “WSRF-S” a combination of WSRF and the semantic framework used by the rest of SEE. The advantage of enhancing WSRF with semantics and the use of ontologies will be twofold: first, it facilitates the unambiguous description of various resources and their relationships. This is currently missing and is an important issue, because WSRF is a significant building block for the Grid and is used at different levels. Because of the lack of clear semantics, currently the creation of new Grid services and applications require somewhat arbitrary conventions to be followed, and is relatively tedious and error prone. Secondly, the use of semantic-based discovery and composition techniques will greatly aid in the task of finding and using Grid resources.

2.4 OASIS ebXML Registry TC

OASIS ebXML Registry is chartered to develop specifications to achieve interoperable registries and repositories, with an interface that enables submission, query and retrieval on the contents of the registry and repository. The Registry TC seeks to develop specifications that serve a wide range of uses, covering the spectrum from general purpose document registries to real-time business-to-business registries. Additionally, as part of its specification development work, this TC explores and promotes various emerging models for distributed and cooperating registries.

SEE TC recognized discovery as a critical element of its infrastructure. ebXML registry/repository is en example of specification, which capture functionality expected from the particular components/services of the SEE infrastructure. Work of SEE infrastructure aim to answer question if infrastructure provided by existing business registries such as ebXML would be sufficient to serve for scenarios as described by use cases of SEE TC. 
2.5 OASIS UDDI TC

The Universal Description, Discovery and Integration (UDDI) protocol
 is an industry standard fostered, among others, by IBM, Microsoft, Ariba and Sun Microsystems within the OASIS consortium. UDDI provides the key publication and discovery capabilities of Service-Oriented Architectures by specifying an interoperable platform that enables:

· a Web Service provider to register as Business Entity and to publish its Web Services by registering each Web Service as a Business Services, bind to a standard interface (i.e. tModel); and

· a  Web Service requesters to discover and use Web Services using approaches similar to white, yellow and green pages.
UDDI v3.0 was ratified as OASIS Standard February the 3rd 2005 and with the approval of such version IBM, Microsoft and SAP have determined that the goals for the project have been achieved. The market adoption of UDDI is gaining momentum and a significant number of vendor supplied UDDI products. Registries based on UDDI have been established within enterprises and organizations and have an important role in Web services business applications. 

For a good overview of the past activities around UDDI see the UDDI Cover Pages
 .
2.6 OASIS FWSI TC

The Oasis Framework for Web Services Implementation (FWSI) TC
 consists of 34 members, 12 being voting members. 

The purpose of this TC is to facilitate the implementation Web Services. For this, they define practical and extensible methodology consisting of implementation processes and common functional elements that practitioners can adopt to create high quality Web Services systems without re-inventing them for each implementation.

The efforts of this TC are
 to:

1. accelerate implementation of Web Services-based systems

2. improve the performance and robustness of such systems

3. improve understanding of Web Services implementations

4. reduce the complexity of such systems and hence reduce the developmental and maintenance efforts; and to

5. reduce the risk of implementation.

Although the objectives of this TC are out of the scope of SEE TC, since we are more concerned with how Semantic Web Services can be used, and not with how they can be created, it would be interesting to see if services developed using the methodologies developed by the FWSI could be automatically invoked and executed by the Semantic Execution Environment, if semantically enhanced descriptions are provided.

2.7 OASIS SOA Adoption Blueprints TC

TBC unassigned 
2.8 OASIS ebXML BP TC

TBC by Michal Zaremba
2.9 W3C WS Description Working Group

The W3C Web Service Description Working Group
, which is part of the Web Services Activity
, currently consists of 34 members from 23 different organizations, with both industrial and academic profile.

The main objective of this working group is the design of several components of a Web Service Interface:  the message (definition for the types and structures of the data being exchanged), the message exchange patterns (the descriptions of the sequence of operations supported by a Web service) and the protocol binding (a mechanism for binding a protocol used by a Web service, independently of its message exchange patterns and its messages).

Out of 8 deliverables developed by this working group 3 are W3C Candidate Recommendations: Web Services Description Language (WSDL) Version 2.0 Part 0: Primer (http://www.w3.org/TR/2006/CR-wsdl20-primer-20060327/), Web Services Description Language (WSDL) Version 2.0 Part 1: Core Language (http://www.w3.org/TR/wsdl20/), and Web Services Description Language (WSDL) Version 2.0 Part 2: Adjuncts (http://www.w3.org/TR/wsdl20-bindings/).

The Web Service Descriptions working group’s activity and results can be compared with the work of  WSMO and WSML working groups, the difference being that WSMO is addressing all aspects related to Semantic Web Services, not only interface related aspects, while WSML develops a language for representing all the concepts identified by WSMO. Considering this, we may identify Web Service Description working group’s activity as being a subset of the work carried on in WSMO and WSML, and as a consequence, any implementation based on WSDL would be a subset (or several components) of the SEE architecture.
2.10 W3C WS Choreography Working Group

TBC by Thomas Haselwanter
2.11 Web Services Modelling Ontology (WSMO) Working Group

Web Service Modeling Ontology (WSMO) is an ontology that describes the aspects related to Semantic Web Services. In this respect, it identifies four fundamental entities: Ontologies, Goals, Web Services and Mediators, and provides ontological specification for these entities that aims to integrate the Semantic Web and Web Services Technologies. 

SEE can fully benefit from adopting these specifications, since it offers all the necessary means to augment a Service Oriented Architecture with semantics. Using WSMO, all the concepts handled inside the Semantic Execution Environment can be semantically described in terms of ontologies – a compulsory step towards a truly semantic execution environment.

TBC possible extensions by Matthew Moran (
2.12 Web Services Modelling Language (WSML) Working Group

The focus of this working group is the Web Service Modeling Language (WSML), a language that offers a formal syntax and semantics for WSMO. This language is based on different logical formalisms, namely Description Logics, First-Order Logic and Logic Programming.

WSML can be used in modeling the Semantic Web Services aspects as described by WSMO. It offers a human readable syntax, as well as an XML and RDF for data exchange between machines. Additionally, a mapping between WSML ontologies and OWL is provided, to enable basic inter-operation through a common semantic subset of OWL and WSML.

TBC possible extensions by Matthew Moran
2.13 Web Services Execution Environment (WSMX) Working Group

The Web Service Execution Environment WSMX (Cimpian et al, 2005) is an execution environment for the dynamic discovery, selection, mediation, invocation and inter-operation of the Semantic Web Services providing a reference implementation for a service-oriented architecture that uses semantic annotation of all its major elements. Therefore a general architecture as well as necessary components has been defined and the interfaces and communication of components has been specified. WSMX is a reference implementation for WSMO (Roman et al, 2005). The development process for WSMX includes defining its conceptual model (which is WSMO), standardizing the execution semantics for the environment, describing architecture and a software design and building a working implementation. WSMX is a useful framework for both Web Service providers and requesters. As a provider, one may register its service using WSMX in order to make it available to the consumers and, as a requester, one can find the Web Services that suits their needs and then invoke them in a transparent, secure and reliable way. WSMX itself is made available as a Web Service, so either for finding a Web Service or for actually invoking Web Services a requester has just to invoke WSMX itself. In the first case, a formal description of requester goal has to be provided, and in the second case, the actual data the requester wants to use for the invocation. In this way, WSMX can take care of all the other required computations such as heterogeneity reconciliation, composition, security or compensation.

The work of WSMX working group and its ideas have been used as basis to establish SEE Technical Committee. DERI
 has contributed WSMX conceptual work and its reference implementation to the open source community as a platform for research and development. Since SEE creation, WSMX main purpose is to be reference implementation for SEE specifications. 

2.14 IRS-III

IRS-III is a platform and broker for developing and executing semantic Web services (Domingue et al., 2004; Domingue et al., 2005a; Domingue et al., 2005b; Tanasescu et al. 2006).  By definition, a broker is an entity which mediates between two parties and IRS-III mediates between a service requester and one or more service providers. To achieve this, IRS-III incorporates and extends WSMO as the core IRS-III epistemological framework.

A core design principle for IRS-III is to support capability-based invocation. A client sends a request which captures a desired outcome or goal and, using a set of semantic Web service descriptions, IRS-III will: a) discover potentially relevant Web services; b) select the set of Web services which best fit the incoming request; c) mediate any mismatches at the data, ontological or business process level; and d) invoke the selected Web services whilst adhering to any data, control flow and Web service invocation constraints. Additionally, the IRS supports the SWS developer at design time by providing a set of tools for defining, editing and managing a library of semantic descriptions, and also for grounding the descriptions to either a standard Web service with a WSDL description, a Web application available through an HTTP GET request, or stand-alone Java or Lisp code. 
The three key differences between IRS-III and WSMX are:

· An explicit ontological WSMO meta-model – within IRS-III, specific goals, mediators and Web services are defined as classes. Individual goal requests and Web service invocations lead to the creation of goal and Web service instances (i.e. an instance represents a particular goal or Web service invocation). A set of relations within an explicit WSMO meta-model support inference over WSMO definitions. For example, the can-solve relation links a WSMO goal to Web services which can potentially satisfy the goal.

· Explicit input and output role declaration – IRS-III requires that goals and Web services have input and output roles, which include a name and a semantic type. The declared types are imported from domain ontologies

· Client choreography – the provider of a Web service must describe the choreography from the viewpoint of the client. This means IRS-III can interpret the choreography in order to communicate with the deployed Web service.

2.15 WS-BPEL

WS-BPEL is concerned with creating a language to specify business processes using Web services. The acronym stands for Web Service-Business Process Execution Language. In 2003 OASIS was invited to continue the work of the BPEL4WS v1.1
 specification whose contributing members included IBM, BEA Systems, Microsoft, SAP AG and Siebel Systems and the WS-BPEL technical committee was established. In that context, WS-BPEL considers the following challenges: how to handle (i) data-dependent behaviour, (ii) exceptional conditions and (iii) long-running interactions including multiple nested processes. 

WS-BPEL distinguishes two different types of business processes which it can describe – executable and abstract. An executable process is one that is fully specified and that can be executed by an appropriate engine. An abstract process is one that is only partially specified and which, consequently, can not be directly executed. The reason for the distinction is that there are some processes, all the operational details of which, a business may not want to divulge. Abstract processes can in some ways be thought of as templates that show process functionality that is required but that is not fully specified.

There is a tight relationship between WS-BPEL and the XML specifications of WSDL 1.1, XML Schema 1.0, XSLT 1.0 and XPATH 1.0. In particular, WS-BPEL layers on top of WSDL portTypes and operations when defining endpoints in conversations between partners. Any Web service can be defined as a partner adopting a specific role. The concept of partnerLinks allows two partners to be linked together in their respective roles for a message exchange.

The difference between SEE and WS-BPEL lie in addressing the Semantic Gap in terms of data and processes between any two partners. The Semantic Gap alludes to the fact that agility to react to changing conditions is very important for any process management software. The aim of the SEE is to link decoupled heterogeneous at run-time services based on their semantic descriptions. This requires solutions for semantic service discovery, as well as data and process mediation at the ontological level rather than at a point-to-point level. 
2.16 Biztalk

Microsoft Biztalk 
is a software integration product built around XML messaging. First released in 2000, the current version of Biztalk requires Microsoft .Net version 2.0 and uses Microsoft SQL Server as the underlying database system. The focus of Biztalk is XML-based integration even where the applications or systems being integrated do not directly support XML. In such cases, adapters are used and a wide range of adapters for various commercial systems are provided. From the developer point of view there are a number of artifacts that can be created as part of an integration deployment. These include software applications (usually but not exclusively built on .Net), XML Schema, XSLT documents for data transformation between differing XML Schema and orchestrations incorporating business rules.

Orchestrations are definitions of business processes in terms of applications and services linked together by XML messages. Message routing is based on a publish/subscribe model and rules can be defined to determine or constrain the flow of messages. One of the strengths of Biztalk is the integrated visual environment provided by Microsoft for the creation of the various artifacts required by Biztalk. Microsoft Visual Studio has tools for creation of XML Schema, business rules, applications and orchestrations.

The challenges faced by Biztalk are common to all application integration platforms – how to handle the combination of autonomous heterogeneous applications where the heterogeneity stretches across data, process models and communication models. Mismatch handling is carried out using a combination of adapters and XSLT. Many popular communication and business protocols are handled. This includes being able to import and export BPEL process descriptions. Process mismatches are usually addressed by bespoke application development.

A significant drawback associated with Biztalk is licensing cost for smaller organizations as the product is dependent on a larger suite of Microsoft products such as SQL Server, and Visual Studio. In comparison with SEE, Biztalk, being based exclusively on XML assumes that XSLT and design time graphical tools are sufficient to cover data and process mediation problems. The absence of support for semantics means that process designs are more brittle and changes to individual XML schema can have significant redesign knock-on effects.   
2.17 Semantic Web Services Initiative – Semantic Web Services Architecture Committee 

Mission of the Semantic Web Services Initiative Architecture (SWSA) committee, part of Semantic Web Services Initiative, was to develop the necessary abstractions for an architecture that supports Semantic Web Services. The resultant framework builds on the W3C Web Services Architecture working group report. Other groups developing Semantic Web services frameworks contributed to the discussions, including the OWL-S consortium, WSMO and METEOR-S working groups. 

At this stage the SWSA group has suspended its activity, but the major outcomes of their work have been input for work of WSMX working group and some of its ideas have been already partially applied to WSMX infrastructure. Work of SEE TC can be treated as a continuation of SWSA work to further elaborate on the protocols exchanged between the interacting components/services. Several contributors of SWSA group were supporters of establishing SEE TC.
3 Related works

Put the work of the TC into context with external work e.g. Semantic Web Service Initiative – SWS Architecture, IEEE 1471, GERAM, OMG MD etc.

Put a paragraph describing [Preist 2004]}
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