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Introduction

Â Web services composition ïcreating a new 

service (new functionality) from existing services

Â Manual web services composition 

Ç difficult 

Ç time consuming

Â Solution: Automatic web services composition 

using semantic technologies and AI-based 

techniques



Service Oriented Architecture

Â SOA ïcomputing paradigm that uses services 

as basic building blocks
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Â Grid Computing meet SOA

Ç OGSA ïOpen Grid Services Architecture



Web Services (I)

Â Web Service - a software system designed to 

support interoperable machine-to-machine 

interaction over a network [W3C Definition]

Â Based on XML and HTTP

Â Standards

Ç Web Services Description Language (WSDL)

Ç Simple Object Access Protocol (SOAP)

Ç Universal Description, Discovery and integration 

(UDDI)



Web Services (II)

Â Challenges:

Ç Automatic Web Services Discovery

Ç Automatic Web Services Invocation

Ç Automatic Web Services Composition

Ç Monitoring the execution of web services

Â Solution: using Semantic Web Services
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Semantic Web

Â Web 1.0 ïpersonal web sites (HTTP, HTML)

Â Web 2.0 ïsocial networking sites, video-

sharing sites, wikis, blogs

Â Web 3.0 ïSemantic Web



Ontologies

Â Ontology - A formal representation of a set of 
concepts within a domain and the relationships 
between those concepts 

Â Represent the fundament of the semantic web

Â Components of an ontology:
Ç Classes

Ç Attributes

Ç Relations

Ç Rules

Ç Individuals
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Web Services Composition

Â WSC ïthe process of creating new services 

from existing services

Â Existing solutions for Automatic WSC use:

Ç Semantic technologies for describing services

Ç AI searching techniques for composition process 

Â Limitations of current solutions

Ç No flexibility for selecting the semantic language

Ç No flexibility for selecting the searching solution 

Ç Little control over the composition and execution 

processes



Eris Platform

Â Web Services Composition and Execution 

Platform

Â Characteristics:

Ç Flexibility

Ç Extensibility

Ç Use of existing standards

Â WSDL-S

Â Ontology Web Language (OWL)

Â Planning Domain Definition Language (PDDL)

Â Business Process Execution Language (BPEL)



Eris Platform - Motivation

Â Thereôs no single solution for all problems
Ç Possibility to use different semantic languages

Ç Possibility to choose the proper searching solution (AI 
Planner) depending on the problem characteristics

Ç Possibility to choose a specific execution platform 
(BPEL Engine)

Â We need control over the composition and 
execution
Ç Notifications during the composition and execution 

process

Ç Re-planning if the composition has failed



Service description

Â WSDL-S ïfor describing services

Â OWL ïfor describing concepts manipulated by 

web services

Semantic Web 
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WSDL-S

Â WSDL with Semantics

Â Build on existing Web Services standards

Â Mechanism independent of the semantic 

representation language

Â Possibility to associate multiple annotations 

written using different semantic languages

Â Semantic association
<xs:element name= "processPurchaseOrderResponse"

type="xs:string

wssem:modelReference="POOntology#OrderConfirmation"/>



Composition process (I)

Â Based on existing solutions (AI Planning)

Â PDDL ïstandard language for working with AI 
Planners

Â AI Planning problem ïquintuple <S, S0, G, A, T>
Ç S ïall possible states of the world

Ç S0 ïthe initial state of the world

Ç G ïthe goal state of the world

Ç A ïthe set of possible actions

Ç T ïdefines preconditions and

effects for each actions



Composition process (II)

Â Selection of relevant services

Ç Based on graphplan algorithm

Â Translation from WSDL-S to PDDL

Â Possibility to choose the Planner

Ç Manual

Ç Automatic ïbased on policies
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Execution Process

Â Based on WS-BPEL standard

Â The generated plan must be translated into a 

partial order plan (POP) 

Â Translation of the plan to WS-BPEL

Â Possibility to choose the Execution engine

Ç Relying on the characteristics of the engine for 

reporting and handling faults
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Eris Framework ðthe whole picture
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Eris Framework ðextensibility (I)
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Eris Framework ðextensibility (II)

Â Based on OSGi

(Open Services Gateway Initiative)

Â OSGi elements

Ç Execution environment

Ç Modules (Bundles)

Ç Lifecycle management

Ç Service Registry
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