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Dynamic Web Services
UDDI, WSDL, SOAP

Static

Web 服务
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WS 参考架构
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Web 服务

Web Service Architecture

WS standards: Lack of semantics!
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Web 服务

programmatic interfaces for applications (i.e., business 
logic), available over the WWW infrastructure and 
developed with XML technologies.
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语义 Web的目的
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语义 Web 的架构
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Web Ontology Language (OWL)

OWL is built on top of RDF 
OWL is for processing information on the 
web 
OWL was designed to be interpreted by 
computers 
OWL was not designed for being read by 
people 
OWL is written in XML 
OWL is a web standard 



8/13/2007 Zhongzhi Shi: Semantic Web Services 12

INSTITUTE OF COMPUTING
TECHNOLOGY

Ability to be distributed across many systems 
Scalability to Web needs 
Compatibility with Web standards for 
accessibility and internationalization 
Openness and extensibility 

OWL
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KAON2 is a reasoner for OWL extended with the DL-safe subset of SWRL; it also 
provides an OWL API. 
FaCT -- a DL reasoner. see WonderWeb project, Bechhofer 15 Sep. 
Racer -- a DL reasoner. see Horrocks 12Sep
Cerebra from Network Inference - owl syntax checker, nearly complete OWL DL 
Horrocks 12Sep
cwm -- useful but incomplete OWL Full 
Euler -- useful but incomplete OWL Full,see De Roo 11 Jul: 51 / 234 tests 
surnia -- OWL full reasoner based on otter. Hawke 26Aug
Jena/HP ( Reynolds/HP 7 May)will support OWL reasoning. 
Vampire Horrocks 17 Jul - uses a first-order theorem prover to do OWL DL 
Pellet is a reasoner built in Java that was designed specifically for OWL reasoning.
Hendler/Sirin/Parsia 15Sep). 
SWI-Prolog Semantic Web Library contains owl.pl - an OWL reasoning package. 
F-OWL is an f-logic based Owl tool from UMBC. 
E-wallet is an e-commerce and mobile computing tool based on a rule-based OWL 
reasoner.

OWL 推理机

http://kaon2.semanticweb.org/
http://wonderweb.semanticweb.org/index.shtml
http://lists.w3.org/Archives/Public/www-webont-wg/2003Sep/0158.html
http://lists.w3.org/Archives/Public/www-webont-wg/2003Sep/0128.html
http://lists.w3.org/Archives/Public/www-webont-wg/2003Sep/0128.html
http://www.networkinference.com/
http://www.w3.org/2000/10/swap/doc/cwm.html
http://lists.w3.org/Archives/Public/www-webont-wg/2003Jul/0112.html
http://www.w3.org/2003/08/surnia/
http://lists.w3.org/Archives/Public/public-webont-comments/2003Aug/0015.html
http://www.hpl.hp.com/semweb/index.html
http://lists.w3.org/Archives/Public/www-webont-wg/2003May/0068.html
http://lists.w3.org/Archives/Public/www-webont-wg/2003Jul/0156.html
http://www.mindswap.org/2003/pellet/index.shtml
http://lists.w3.org/Archives/Public/www-webont-wg/2003Sep/0165.html
http://www.swi-prolog.org/packages/semweb.html
http://www.cs.umbc.edu/~hchen4/fowl
http://mycampus.sadehlab.cs.cmu.edu/tests/
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WWW
URI, HTML, HTTP

Bringing the computer back as 
a device for computation

Semantic Web
RDF, RDF(S), OWL

Dynamic Web Services
UDDI, WSDL, SOAP

Static

语义Web
Serious Problems in

information finding,
information extracting,
information representing,
information interpreting and
and information maintaining.

Bringing the web to its full potential



8/13/2007 Zhongzhi Shi: Semantic Web Services 15

INSTITUTE OF COMPUTING
TECHNOLOGY

WWW
URI, HTML, HTTP

Semantic Web
RDF, RDF(S), OWL

Dynamic Web Services
UDDI, WSDL, SOAP

Static

Semantic Web
Services

语义 Web 服务



8/13/2007 Zhongzhi Shi: Semantic Web Services 16

INSTITUTE OF COMPUTING
TECHNOLOGY

语义 Web 服务

Semantic Web Services

= 
Semantic Web Technology 

+ 
Web Service Technology
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语义 Web 服务

Define exhaustive description frameworks for 
describing Web Services and related aspects (Web 
Service Description Ontologies) 

Support ontologies as underlying data model to 
allow machine supported data interpretation 
(Semantic Web aspect) 

Define semantically driven technologies for 
automation of the Web Service usage process  
(Web Service aspect)
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语义 Web 服务

What should S+WS ontologies provide?
(Mainly) Automation of the Usage Process:

Publication 
Discovery 
Selection
Composition
Execution 
Monitoring
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描述逻辑Description Logics

A description logic system consists of four 
parts: constructors, Tbox, Abox and 
reasoning mechanism of Tbox and Abox.
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语法和语义

Operator syntax semantics example

Atomic 
concept A AI  ⊆ △I Human

Atomic 
role R RI  ⊆△I × △I has-child

On concept C,D and role R

conjunction C⊓ D CI∩ DI Human ⊓ Male

disjunction C⊔ D CI ⋃ DI Doctor ⊔ Lawyer

Negative ¬ C △I \C ¬ Male

Exist ∃ R.C {x| ∃ y.<x,y>∈ RI∧y ∈ CI} ∃ has-child.Male

all ∀ R.C {x| ∀ y.<x,y>∈ RI ⇒ y ∈ CI} ∀ has-child.Doctor

⇒
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描述逻辑的推理

1) Subsumption
2) Consistency
3) Satisfiability
4) Instance checking
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K
B

TBox(Scheme)
Man = Human ⊓ Male

Happy-father  = Human ⊓ ∃ Has-child.Female⊓ …

Abox(Data)
John: Happy-father

<John,Mary> : Has-child

Reasoning

Interface
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An action description is the form of
),(),...,( 1 AAn EPxxA =

where
(1) A is the action name.
(2) x1, …, xn are individual variables, which denote the 
objects the action operate on.
(3) PA is the set of preconditions, which must be 
satisfied before the action is executed.
(4) EA is the set of results, which denote the effects of 
the action.

Dynamic Description Logic
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DDL 推理机
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DDL 推理机
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OWL的目标
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本体的作用

To make domain assumptions explicit
Easier to change domain assumptions
Easier to understand and update legacy data

To separate domain knowledge from operational 
knowledge

Re-use domain and operational knowledge separately
A community reference for applications
To share a consistent understanding of what 
information means
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本体的类型
[Guarino, 98]

Describe very general concepts like space, time, event, 
which are independent of a particular problem or domain. 
It seems reasonable to have unified top-level ontologies 

for large communities of users.

Describe the
vocabulary
related to a 

generic domain
by specializing
the concepts

introduced in the
top-level
ontology.

Describe the
vocabulary
related to a 

generic task
or activity by
specializing
the top-level
ontologies.

These are the most specific ontologies. Concepts in 
application ontologies often correspond to roles played

by domain entities while performing a certain activity.
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Resource Service

Service profile

Service model

Service grounding

provides

presents

describedby

supports

What it does

How it works

How to access it
description

functionalities functional 
attributes
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OWL-S
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Semantic Web Service
Semantic Web Service Develop 
environment for:

Automated discovery
Automated composition
Automated invocation
Automated annotation
Automated mediation
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服务匹配
Degree of Match (DoM)

A value that expresses how
similar two entities are, with
respect to some similarity
metric(s)
Important feature of most SWS 
matchmaking approaches
Allows for ranking of 
discovered services
Example DoM set: exact, 
plugin, subsumes, subsumed-
by, fail
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匹配方法
Variety of Matchmaking Approaches

Direct
Return only single services that match 
the request

Indirect
Compute service compositions (or 
“chains” in the simplest case)

Logic-based
Description Logics and First Order Logic 
reasoning

Similarity-based (IR techniques)
Linguistic similarity, term frequency, …

Graph matching



8/13/2007 Zhongzhi Shi: Semantic Web Services 38

INSTITUTE OF COMPUTING
TECHNOLOGY

Web 服务发现

Keyword based
UDDI – Universal Description, Discovery, and 
Integration 
WSMX (WSMF)

Semantic discovery
Matchmaking – compares advertised and 
requested service capabilities 
Subsumption of classes, properties as well as 
equivalence can be considered
The process can be domain ontology dependent
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语义发现实现
Semantic discovery implementations

MINDSWAP, Univ. of Maryland
Composer – demo only;
Matchmaker and planner licensed to FujitsuLabs (no 
sources)

Carnegie Mellon, Atlas project
Matchmaker, OWL-S -> UDDI
No sources

IBM Emerging Technologies Toolkit (Alpha)
Demo available; no sources

TU Berlin Matchmaker
Open source; demo, based on transformation to 
Prolog
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匹配Match Making
Request Profile

Requestor Information
Actor
Identity

Service Expectation
Provider Information
Inputs and Outputs
Service Category
Service Quality

Service Profile

Provider Information
Function Description

Inputs and Outputs
Preconditions and Effects

Specify Characteristics 
Service Category
Service Quality
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匹配工作流
Matchmaking Workflow

CODE

WSDL

? SEMANTIC WS 
DESCRIPTION FILES

? PROVIDER?

KEYWORDS

UDDI REGISTRY

? SEMANTIC WS 
DESCRIPTION FILES

? REQUESTER?
MATCHMAKERGENERATE WS 

DESCRIPTION

SELECT 
ONTOLOGIES

SELECT 
ONTOLOGIES REQUEST

GENERATE WS 
DESCRIPTION

PUBLICATION INQUIRY

? DOMAIN 
ONTOLOGIES

PUBLICATION INQUIRY
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采用DDL推理机匹配

??

DDL

Reasoner

Service Request

Service
Knowledge Base

Service Provider
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知识管理KMSphere

Email Document File Image Video Web

Ontology Acquisition

Knowledge organization

Knowledge Distribution

Knowledge
Application
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KMSphere 系统结构
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KMSphere 工作流
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KMSphere Demo

Create ontology 
by hand
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KMSphere Demo

Ontology 
acquisition 

from 
databases
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KMSphere Demo

Ontology 
acquisition 
from text
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KMSphere Demo
Edit 

ontology
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KMSphere Demo

Ontology 
consistency 

check
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KMSphere Demo

RDQL 
(RDF 
Data 

Query 
Language)
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服务组合Services Composition

Planning based approaches:
construct a plan from elementary services 
to obtain a required functionality.
reasoning based only on component specifications
plan built every time from scratch

Knowledge based approaches:
re-use preconfigured templates
reasoning with specialized knowledge in a narrow domain
sophisticated domain knowledge is needed

only-1/0 micro

IEUM

single solution

ex
pl

an
at

iv
e

ag
gr

eg
at

e-
IE

U
M
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服务组合
Services Composition
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服务组合
Services Composition
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OWL-S 语境

ServiceResource UserProvides

Described by

Service Model

U-Context

Show U-Context

Service Grounding

Supports
Presents

Uses

Service Profile

S-Context

R-Context

Show R-Context

Show S-Context
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服务组合的语境规划

Planner
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服务组合的语境规划

Retrieves 
context 
information 
from Web

Planner
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服务组合的语境规划

Store context 
of users, 
services

Planner
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服务组合的语境规划

Store  
Defined
rules

Planner
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服务组合的语境规划

Create a
sequence 
of actions 

Planner
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服务组合的语境规划

PlannerAutomatic
Service 
composition
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规划域



8/13/2007 Zhongzhi Shi: Semantic Web Services 64

INSTITUTE OF COMPUTING
TECHNOLOGY

规划任务

T=(S1,Sn,D) 
S1: initial states
Sn: goal state
D: Domain description
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全局规划算法
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服务组合的语境规划

Planner
generate
Directed 
acyclic 
graph
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DAG 表示

DAG G = G(V, E)
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局部优化算法
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任务状态流
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DAG表示的最终执行路径
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语义Web服务平台SWSBroker

Service execution 
engine

Ontology-Based Knowledge base

Pattern Learning

Composition pattern
AI

Planning
DDL

Reasoner

Knowledge ActionsContext Knowledge

Ontology 
mapping

Plans

Desire

Intention

Acquire

Service
Composition 

（SWSBroker）

Knowledge 
Management
（KMSphere）

Composition
Editor

Ontology 
Editor
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SWSBroker界面
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SWDL   To   OWL-S 
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多主体环境 MAGE

R
equirem

ent A
nalysis

System
 D

esign

System Development

B
ehaviour

L
ibrary
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gent L

ibrary

A
gent Society

System
 D

eploym
ent

AUMP VAStudio MAGE Running 
Support
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情感主体
Emotion Agent

SensorSensor

EffectorEffector

BeliefBelief

EnvironmentEnvironment

Rational Inf.Rational Inf.

IntentionIntention

Emotion KB Emotion KB 

Emotion Inf.Emotion Inf.

DesireDesire

PlanningPlanning
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主体结构
Agent Architecture

Agent kernel

Sensor
Function
Module
Interface

Resource 
Database

Engine

Communicator

Scheduling

Function 
Component

Plug-INs

Reasoning

Negotiation

coOperation

others

Plug-in
Manager

Task
Database



8/13/2007 Zhongzhi Shi: Semantic Web Services 78

INSTITUTE OF COMPUTING
TECHNOLOGY

多主体环境 MAGE

MAGE

Message Transport System (MTS)

Agent
Management

System
Directory
Facilitator

Agent

Agent
Library

Function
Component

Software

Other Platform  (FIPA Compliant)

Message Transport System (MTS)
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基于主体的服务组合
Agent-Based Service Composition



8/13/2007 Zhongzhi Shi: Semantic Web Services 80

INSTITUTE OF COMPUTING
TECHNOLOGY

基于主体的服务组合
Agent-Based Service Composition
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服务的组合图

基于主体的服务组合
Agent-Based Service Composition
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基于主体的服务组合
Agent-Based Service Composition
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结束语

DDL as a logic foundation of semantic Web

Ontology lets Web services with semantics

Knowledge base support Web services 
discovery 

Context-based  planning for service 
composition
Semantic Web Services Platform SWSBroker
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