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Before starting ...

® \Web service retrieval is only the last problem
e \We have had:

| plumber retrieval
| data retrieval
| document retrieval

| software component retrieval

| ... and now Web service retrieval
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... a look at the real world

e Once upon a time...
| Friends of mine
|  Friends of friends of mine

| ... (Friends of )" minewith 1! n!6

® Advertising rules!
|  White pages
| Yellow pages
® e-Advertising rules!

| http://wvww.whitepages.com

| http://www.yellowpages.com
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Agenda

e All about Web services retrieval
| Who, What, Where, When, Why, How

® \Veb services registry in-the-large
| LDAP, RMI, UDDI, ebXML

® \\Veb services registry in-the-small

| structural and semantic matchmaking

| quality matchmaking
e URBE (UDDI Registry By Example)

® Concluding remarks
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Who does retrieve Web services?

® \\eb services retrieval Is one of the fundamental
steps in SOA
® Final users need to retrieve Web services

® \Ve need to consider Web service providers as well

Service
Broker

Communication
channel

Provider

Service
Requestor

Service ]
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What do we retrieve? 1/2 !

® \We need to find a Web service (obviously)

e But, which one? The one:
| able to perform what we need

| accessible in a way we need

| working in a way we need
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What do we retrieve? 2/2 °

e A shared model for both Web service providers and
Web service users Is required

® This model must consider:
| functionalities
| conversation

| quality
® Lot of specifications are available today:
| WSDL
| WS-CDL
| WS-BPEL
|
|

WS-Policy
... and many others
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Where do we retrieve Web services?

e All the information should be collected and stored In
well known places:

| centralized solution

! distributed or peer-to-peer solution
® \Who has the ownership on this information?
| registry

| repository
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When do we retrieve Web services?

e At design-time

| we can code the client-side
® At deployment-time

| we need a declarative model

® At run-time

| we need... something
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Why do we retrieve Web services?

® Only for a single invocation
e For building a partnership
® As a part of my application

® As the whole application
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How do we retrieve Web services?

® (Friendsof )"minewith1!n!6

® Browsing the Web (XMethods, SALCentral (?) )
e Googling

e \WVhite pages

® Yellow pages

® Are we re-inventing the wheel?
! If you think so, try to describe your plumber with WSDL
| orto call him by SOAP
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Service registries

® \\Veb service registries support:
| the publication of new Web services

| the retrieve of desired Web services
® Some tools:

| directory: LDAP

| basic registry: RMI, UDDI

| advanced registry: ebXML
e \Why in-the-large? Because ...

! they provide a general framework (they show the path)

| solutions for specific cases can be embedded in
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Directory

® Regqistry is a way for:
| indexing items
| associating to them metadata

! supporting users in searching the most suitable items with
respect to the users needs

e A directory is the building block of a registry

| a set of information with similar attributes organized in a logical
and hierarchical manner (from Wikipedia)

| usually adopted for organizing telecommunication services

! also adopted for organizes pieces of software (EJB)

Dipartimento di Elettronica e Informazione
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LDAP "

e Lightweight Directory Access Protocol
| introduced for interacting with directory services

e | DAP follows the X.500 model

A directory Is a tree of directory entries (classification)

An entry consists of a set of attributes (metadata). An attribute
IS a <name, values> pair

| Each entry has a unique identifier: its Distinguished Name

dn: cn=John Doe,dc=example,dc=com
cn: John Doe

giventdame: John

gn: Doe

telephonefumber: +1 888 555 6789
telephoneiumber: +1 888 555 1234
mail: johnéexample.com

manager: cn=Barbara Doe,dc=example,doc=com
objectClass: inetOrgPerson
objectClass: organizationalPerson
objectClass: person

objectClass: top
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LDAP protocol !

® | DAP server usually supports the following set of
basic information:

Bind - authenticate and specify LDAP protocol version

Search - search for and/or retrieve directory entries

Compare - test if a named entry contains a given attribute value
Add a new entry

Delete an entry

Modify an entry

Modify DN - move or rename an entry

Abandon - abort a previous request

Extended Operation - generic operation used to define other
operations

! Unbind - close the connection (not the inverse of Bind)

Dipartimento di Elettronica e Informazione
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From Directory to Registry

® A registry follows the same approach of directory

® [nformation describing a registry item:
| will be more complex than attribute

| will use XML
e Searching methods will be more sophisticated
e Currently we have two main solutions:

! UDDI (Universal Description, Discovery, and Integration)

| ebXML Registry

! these approaches take inspiration from former ideas such as
CORBA, RMI

Dipartimento di Elettronica e Informazione
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RMI Registry ”

® Registry supporting the Remote Method Invocation

® Developed only for Java classes

lookup(fjmxrmi”) | RMI Registry

RMIServer stub | | “jmxrmi”| RMIServer stub |

“borby”

“spume”| Spume stub

RMIServer

getVersion()
newClient()

from Jaa SuWeb site

% Dipartimento di Elettronica e Informazione
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UDDI »

e OASIS standard (v. 3)
| Formerly a joint proposal of (IBM, SAP, BEA, ...)

e UDDI Service discovery Is driven by:
e Keyword-based query

® Pre-defined taxonomies browsing
e UNSPSC
e |SO 3166
® NTIS - NAICS

e UDDI supports publication of generic services, not
necessarily Web services
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UDDI Publication model “

® A service provider or a group of them agree on
service specifications:

| what the service does

| how it can be used

® Everyone now can offers a service according to
such specifications

® Both service specifications and service instances
must be accessible
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The UDDI acronym

e Universal Description: UDDI does not rely on a
specific approach for describe a service (WSDL is
only one of them)

® Universal Discovery: service retrieval can be
performed In several ways

| white pages: by service provider
! yellow pages: by service classification

! green pages: by service type

e Universal Integration: services are described
regardless of the underlying technologies

Dipartimento di Elettronica e Informazione
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UDDI architecture *

Interface br browsing
both registries

|

API

: T

UDDI Business Registry

N TN
S B S

Business Service Type
Registry Registry
/ S — \—/‘\
Specification ofeal Specification of a class
services of sewices
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UDDI Data Model “

from C.von Riegen (ed)})DDI \ersion 2.03 Data Structer Reérence
http://uddi.org/pubs/DataStructerV2.03-Published-20020719.hg2@02
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UDDI query model

® Discovery process is mainly performed manually
® browsing one of the available taxonomy

® using keywords

® | need to exactly know how information are
organized in the registry
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ebXML *

e cbXML provides a complete framework for business
Interactions able to answer at the following
guestions:

| How do | describe my business process and specific
interfaces?

| How do | share my business process with other partners?

! How do | find out which business processes my partner
supports?

| How do | describe the business messages for a particular
transaction?

! How do | describe the security policy and technical
configuration to be used?

Dipartimento di Elettronica e Informazione
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ebXML tools *

e Centralized Shared Registry:
! Registry Information Model (ebRIM)
| Registry Services Specification (ebRS)
® Business Processes & Collaboration:

® Business Process Specification Schema (ebBPSS)

e Collaboration-Protocol Profile and Agreement Specification
(ebCPPA)

® Messaging:

® Message Services Specification (ebMS)
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ebXML Registry »

® ebXML Registry hosts all the information required
for a collaboration between partners

XML Schema
CPP (Collaborative Partner Profile)

CPA (Collaborative Partner Agreement)

WS-BPEL

® ebXML Is focused on both discovery and
collaboration (at both design-time and run-time)
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ebXML architecture *

fromA. ParikhGet Familiar with ebXML Registr
http://www.javavorld.com/jaravorld/jw-04-2005/
w-0425-websewices.html2005
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ebXML Registry Information Model

® Taxonomies introduced in UDDI are used in ebXML
as well

e All the documents published in an ebXML Registry
are classified according to one or more of these
taxonomies

from B.Dournaee Introduction to ebXML,
http://dev2des.bea.com/pub/a/2004/12/ebXML.ht2004
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Comparison 31

Feature LDAP UDDI ebXML

metadata " " -

content validation "

content cataloging "

version contol "

pre-defined queries n " "

ad-hoc queries .

pre-defined taxonomies " "

custom taxonomies ™) "

ACL i n n

Object replication " .

Federated queries .

from http://www.riscuni-linz.a@t/people/rbaraka/ReqistrCaability Matrix.html
(some.checks e been modified)
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Coding with Registries

e All the Introduced solutions has a programmatic
Interface

| UDDI: SOAP
| ebXML: SOAP
| LDAP: its specific protocol

® In case of Java coding:
| LDAP can be accessed through JNDI

! JAXR (Java API for XML Registries) specifically supports the
Interaction with XML Registries (e.g., ebXML, UDDI)
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Limitations of current approaches

e \Web service retrieval is now mainly driven by:
| keywords

| pre-defined taxonomies browsing

e \We need more!
! autonomic computing (self-adapt, self-healing)
| pervasive computing (The mountain does come to us!)
| GRID (resources starving)

! Semantic Web (machine-understandability)

e \We have more!

| WS-* specifications
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Web service description

® Some current useful specifications
| wsSDL
| SAWSDL (formerly WSDL-S)
| OWL-S (formerly DAML-S)
| wSMO
|  WS-Policy
| wsoL
| WwS-CDL
| WS-BPEL
I

® How much Web service description costs?
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How to extend

® [nterface matching
| Stroulia and Yang, Woogle (WSDL)

® Semantic matching
| OWL-S MM, WSMO MM

e Hybrid matching
| Lumina (SAWSDL)

e Quality driven matching
| WSOI (WSOL), UDDle (Proprietary Language)

e Hybrid+Quality matching
| URBE (WSDL, SAWSDL, WS-Policy)
e \What about behavior?

A S (Yo Fo Vg WA O RSTET V(o ST ST (g V2V AN T | I K1 g B2A0 [0 P OLITECNICO DI MILANO | ¥ Dipartimento di Elettronica e Informazione



WSDL
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- <definitions name="CurrencyExchangeService"

targetMamespace="http./www xmethods net'sd/CurrencyExchangeService wsdl">
- <messape name="getfateRequest”>
<part name="country1" type="xsd:string" />
<part name="country2" type="xsd:string" >
</MESSAges
- <MEsSsafe name="getlaeResponse”>
<part name="Result" tvpe="xsd:float" />
</MESSApe
- <portType name="CurrencvExchangeFortTvpe">
- <operation name="getRate">
<input message="tns:getRateRequest"/>
<output messape="tns: petRateResponse”>
</operation:
</portTvpes
- <binding name="CurrencyExchangeBinding" type="tns:CurrencyExchangePortType">
<soap:binding style="rpc" transport="http://schemas xmlsoap.org/soap/http"/>
- <operation name="getRate">
<soap:operation soapAction=""/>
- <input>
<soap:body nse="encoded " namespace="urn:xmethods-CurrencyExchange”
encodingStyle="http://schemas xmlsoap org/soap/encoding />
</input>
= <outputs
<soap:body vse="encoded" namespace="urn:xmethods-CurrencyExchange"
encodingStyle="http://schemas xmlsoap.org/soap/encoding/ />
</output>
</operation>
</hindinpg>
- <service name="CurrencyExchangeService">
- <documentation>
Returns the exchange rate between the two currencies
</documentation>
- <port name="CurrencyExchangePort" binding="tns:CurrencyExchangeBinding">
<soap:address location="http.//services xmethods net:8(l/soap"/>
</port>
</SETViCE>
</definitions>
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Interface matching: Zaremski & Wing 1/2 ~

® Proposed for reusable components

® Introduces concepts useful and used in Web service
retrieval

® Two kinds of similarity evaluations:

| signature matching

| specification matching

® \/arious degrees of similarity

| exact-match

| several relaxed matches
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Interface matching: Zaremski & Wing 2/2 ~

® Signhature matching: based on data type analysis
| Exact match
! Partial match (generalized match, specialized match)

| Relax match (generalized relax match, specialized relax
match)

® Specification matching: based on pre- and post-
condition analysis

| Exact match
| Plug-in match

| Plug-in post match

| Guarded post match
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Interface matching: Stroulia and Yang »

® Two malin aspects
| structural similarity based only on data type analysis (casting)

! semantic similarity based on operations and parameters
names

® This approach also considers the documentation
field

| relies on IR approach (tf/idf)

e Term similarity evaluation is based on Wordnet
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Interface matching: Woogle

® Proposed by Dong et al. at VLDB 2004

| now it seems to be abandoned
e QOperation-based query

e Based on parameter names clustering

! parameters tend to express the same concept if they occur
together often

e Operation matching is based on the defined clusters

e Tool available on line
http://data.cs.washington.edu/webService/
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Semantic approaches: the roadmap

A _ I Modeling quey and
< a” g description with logics.
ol I Unfeasible as a general purpo
solution

Describe sevices as interlinkd
subactivities

S Easy to describe and general

@ purpose

o

]

L.

Attribute-values pai e Based on ad-hoc ontolgg
e.qg.,UDDI B classifying documents

+ synonym matching
3 matching

18 Google Stylé

Low

Low Recall High

from EKlein A. BernsteinJoward High-Pecision Serice Retrieval,
IEEE Internet Computingan-Eb 2004
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OWL-S: the upper ontology

® | anguages for specifying Web service ontology
e Based on OWL (formerly DAML)

All the images about WL-S ae from
OWL-SWeb site fittp://www.ai.sri.con
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OWL-S: Service Profile (v.1.1) “
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OWL-S Matchmaking ®

® Reasons on the OWL-S Ontology

® Proposes three kinds of similarity:
| exatch
| plug-in

| subsumes

® The related paper introduces a new aspect:
reputation!
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WSMO ®

e \WSMO provides ontological specifications for the
core elements of Semantic Web services:

| Web services, Goal, Mediator, Ontology

e \Ve are mainly focused on the Web service
definition

Class webService sub-Class wsmoElement
importsOntology type ontology
usesMediator type {ooMediator, wwMediator}
hasNonFunctionalPrgpedies type?nonFunctionalProperty
hasCapability typ ultiplicity = single-valued
hasInterface type inteffa

| Class capability sub-Class wsmoElement
> importsOntology type ontology

usesMediator type {ooMediator, wgMediator}
hasNonFunctionalProperties type?nonFunctionalProperty
hasSharedVariables type sharedVariables
hasPrecondition type axiom
hasAssumption type axiom
hasPostcondition type axiom
hasEffect type axiom

! Dipartimento di Elettronica e Informazione
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WSMO Matchmaker

a7

® Needs to consider both goals and capabillities

e Kaufer & Klusch proposes a matchmaker

| extracts relevant information from description (derivative)

| works on that information

order | symbol | degreeof match pre post
1 ! equvalence G=W
2 ) plugin G# W W # G
3 $ inverse-plugin G%W W %G
4 & Intersection G WE)
5 * fuzzy similarity G* W
6 + neutral by derivative specific definition
7 : disjunction(fail) G W=)

P PlebaniVeb sewices etrieval, April 11th 2007
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Hybrid approaches

® Considers both interfaces and semantics
e Usually based on annotations

e SAWSDL extends WSDL with annotations offering
semantic description about operations, messages,
parameters

® Good balance between:
| expressiveness

| feasibility

e \What about the matchmaker?
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SAWSDL

- {wsdl:paﬂ’l‘}"pe name=" ipCodesSoap” wasem:modelR eference
- <wsdl:operation name="Get ipCodes Within ">

"UntologyBfClose/ 1P )

- <documentation: R

Returns z list of zip codes within & specified distance from a given zip code. Parameters: zip - 5 dLth LS llp onde or |
</docomentation: ~.
<wsdl:input messape="tns:GetZipCodes WithinSoapln "> DRI
<wsdl:output message="tms GetfipCodes WithinScapOut" S

</wsdl:operation>
- <wsdl:operation name="GetZipCodes WithinFiltered" wssem:modelBeference=C Ontology B#FCloseZIP") -~ - _ -
- «documentation- SN T~

Returns z list of zip codes within a specified distance from a given zip code. Parameters: zip - 3 digit zip code or Cani
of filter (StartsWith, EndsWith, Anywhere, None).

</docomentation:

<wsdl:input message="ms GetlipCodes WithinFiltered Soapin" >

<wsdl:ontput message="tns . GetlipCodes WithinFiltered SoapOut” />

<fwsdloperation = ae-mmmmTT
- <wsdl:operation name="GetThreeDigitZipCodes Within" wssem:modelReference=COntology8#CloseZIP"p)----"""
- <documentation>

Returns z list of zip codes within & specified distance from a given zip code. Parameters: zip - 3 digit zip code or Cani
</docomentation:
<wsdl:input message="tns:GetThreeDigitZipCodes WithinSoepln”~ .-~
<wsdl:output message="tns:GetThreeDigitZipCodes WithinSogpOut’> __--"7

</wsdl:operation>
- «<wsdl:operation name="GetDistanceBetweenZipCodes" wssem:modelReference=COntologyE#ZIPDists
- <documentation>

Returns a distance in miles betwesn two zip codes. Parameters: zipl - 5 digit zip code or Cangdian postal code (M3H &%
</documentation= o
<wsdl:input message="ms:GetDistanceBerweenFipCodesSoapin s e L
{wsdl:autpyt message="tns . GetDistanceBetweenZipCodesSoapOut" > R .

</wsdl:operationz e e R
. -:wsdl:apemﬁun name="CetZipCodeCoordinates " wssem:modell eferen ntology il Iﬂﬂtbﬂ@ . o
- <documentation:

Remaamnuuﬂpumtufmeapmdembummimns and degress. Parameters: zip - jdtgttﬂpmdeur(_madmnpu, e ‘
</docomentation> . 4
<wsdl:input message="tns:GetZipCodeCoordinates Soapln"/> Pi e e
<wsdl:output message="tns: GetfipCodeCoordinates SoapUOut"/> e . o

</wsdl:operation=> L’ L .
- <wsdl:operation name="GetAllUserPlaces” wssm:mudelﬂefermlceﬁ'ﬂ ntology s #Gﬁﬂ..maﬂc-nlnft:-") L '/'
<documentation=Returns an array of all user-defined places </docu i .’ ‘

<wsdl:input message="tns:GetAllUserPlacesSoapln" > Re °
<wsdl:output message="tns: GetAllUserPlacesSoapOut" /> L K~

</wsdl:operation> e ’

- «<wsdl:operation name="5%zavellserPlaces” wssem:modelR eference=COntologyh ﬁGﬁﬂ..mat@‘ e
<docomentation>Saves user-defined places </documentations .
<wsdl:input messapge="ms:5avel/serPlacesSoapln"/> R
{wsdl:autpyt message="tns:SavellserPlacesSoaplut"/>

</wsdl:operation> .
- «wsdl:operation name="CetUserPlaces Within" wssem:modelR eferen 'Dntﬂlﬂg_vﬂﬁﬁciﬂcml@

= <l e s Hine s

49

" Domain
Terms
Ontology

N~
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Quality Driven matching 50

® Service Oriented Computing Is based on the
loosely-coupling concept

e A common way to describe Web service guality Is
required

| No quality language currently has the same consensus as
WSDL for functionalities

® \Web service retrieval will exploit such a description
matching quality required and quality offered

® At this stage the quality matching approaches can
be compared to constraints satisfaction problems
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WSOL ”

® Proposed by V. Tosic, K. Patel, and B. Pagurek,
Carleton University, Ottawa, CA

® Describes classes of services and their relationships

e Multiple categories of constraints:
® Functional
® QoS
® Access rights

® (Context

® (Q0S metrics are defined In external ontologies
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WSOL.: example ”

buyStock Web Service

& S
buyStock.wsdl A_& \ buyStock.wsol
buyStockPortType k

ServiceOffering1
buyStockOperation accounting party: provider
buyStockRequest subscription (1 day): 0.5%
symbol Constraintl: preCondition
quantity 4_ domain: buyStockOperation
buyStockResponse quantity > 0
totalStockBuyingCost Constraint2: QoSConstraint
domain: buyStockOperation
buyStockBinding ResponseTime < 0.5 s
buyStockPort ServiceOffering?2 ...

fromTosicV.“Service Oferings br XML Web Sevices and heir Managemempplications”,
Ph.Ddissetation,Carleton Uniersity, Ottawa,Canadajugust 2004
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WS-Agreement ”

® \WS-Agreement itself is sort of a frame-work for
getting agreements on several different domains.
The detalls of things to be agreed are of course

domain-specific and Is out of the scope of the WS-
Agreement Spec.

® e.g., Job-submission using JSDL is a candidate to be used
within the frame-work.

® Relation to other specification

® Relies on WS-Addressing, WS-ResourceProperties, WS-
ResourcelLifetime and WS-Base Faults

Copyright (C) Global Grid Brum (2005)All Rights Reseed.
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WS-Agreement: the model >

Agreement Layer:
Provides a Web service-
based interface that can
be used to create,
Agreement represent and monitor

ops: agreements with respect
terminate(limit3 . .
inspect(queny | Agreemen to provisioning of services

Layer implemented in the service

SDEs:

Terms | Status

The service layer

(Factory] represents the
S I o] =Y-11(<1 0 application-specific  layer
o OJ

. of the service being
Service

: Layer provided.
_____________ - lication Insta The class of provided
fod) service MAY or MAY NOT
o —

be a Web service
Consumer Provider interface .

Whether Agreement Initiator becomes a Service Consumer or
Service Provider (i.e. Agreement Responder becomes a Service
Provider or service Consumer) is completely domain dependent

Copyright (C) Global Grid Brum (2005)All Rights Reseed.
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UDDle ”

® Proposed by A. Shaikhali and O. Rana (University of
Cardiff)

e Extends UDDI Registry with quality aspects
Introducing:

| blue pages: discovery based upon information that describes
the service known as the service properties

| service leasing: limited and unlimited

! new find_service method with queries including logical
operators AND/OR
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Main features

® [nterface matching
® Semantic matching
e Quality driven matching

® So far:
| we have deeply studied the first point
| we are going to validate the second point

| we are still defining the third one

® The main goal is: retrieval for substitutability
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URBE

e Uddi Registry By Example

58

| is compliant with UDDI (publishing, searching, data models)

| performs content based query based

- user submits a WSDL expressing the requirements

- URBE returns a list of Web services close to the request

e Similarity function fSim is the core of URBE

| structural analysis

| semantic analysis

fSim(o,,0p) =

+  wStructSim $ sSim(oy, 0p)

wNamingSim $nSim(o,, 0,) +

P PlebanlWeb sewices etrieval, April 11th 2007 ELeIthiId Tlo{< M INNIFY TR
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Similarity Function fSim

e Structural analysis

| data types sSim(oq, 0p) =
| number of inputs wDataType - opt(opSSim(aq.opi, 0p-0p;)) +

(1! wDataType) - min <|0q'0pi| ; 9p-07) |>
|0p-0p;5 | |0g.0pi]|

| number of outputs

| number of operations

® Semantic analysis

| portType names nSim(!g,!p) =
| operation names wStep - nameSim (! .name,! ;.name) +
l parameter names (1 — wStep) - opt(opNSIm (! 4.0p,! ,.0Q))

% Dipartimento di Elettronica e Informazione
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Adopted linear problem

WS Q WS P
Q.1 = P.1
0.7

0.3 '
Q.2 0.8 P.2
<>

0.7
0.2

Q.3 0 P.3

0.2

opt(sim(Q, P)) =1.0+ 0.7+ 1.0 = 2.7
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Names similarity "

e Quantifiles how much two names are related

car «—> automobile
money «— currency

e \e need that to compare service, operation, and
parameter names

e Stemming and tokenization are required before
comparing names

e \We assume that the WSDL is automatically

generated
Rule Original term Tokenized version
Casechange currencyExchange | currency, exchange
Casechange SendSMSTo send, sms, to
Sufix numbes elimination | currencyl currency
Undeiscore sepaator currency_exchange | currency, exchange

P PlebanWeb sewices etrieval, April 11th 2007 | POLITECNICO DI MILANO
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Structural analysis ”
e Mainly related to the data types analysis

Group Simple Data Type

Integer group | int, integer, byte, short,long

Realgroup real, float, double,decimal

String group char string, arrayofchar

Booleangroup | boolean

typeStm | Integer | Real | String | Boolean

Integer 1 0.8 0 0.1

Real 0.5 1 0 0

String 0.3 0.3 1 0.3

Boolean 0.1 0 0 1
® Also considers how many operations (messages,

parameters) are required w.r.t. the ones offered

P PlebaniVeb sewices etrieval, April 11th 2007
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Benchmark -

e 35 WSDLs, 64 descriptors divided in 5 groups

Group A: Currency (4 WSDLs, 9 descriptors)
Group B: DNA (5 WSDLs, 5 descriptors)
Group C: SMS (12 WSDLs, 18 descriptors)
Group D: Weather (6 WSDLs, 18 descriptors)
Group E: ZIP (8 WSDLs, 14 descriptors)

® Machine
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Average precision >

Precision for different groups

100%

90%

80%

70%

60%

——B
50%

Precision

=>¢=D
—X¥—E

40%

30%

20%

10%

0%

0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold
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General recall °

Recall for different groups

100%
90%
80%
70%
60% A
§ 50% C
i 40% b
° —¥—E

30%

20%

10%

0%

0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold
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Semantic vs Structural precision
Precision with different weights
100%
90%
80%
70% Names
e 60% 1-0
o —l—07-03
3 50% 05-05
] 03-07
B 40% ——0-1
30% Structure
20%
10%
0%
0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold
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Semantic vs Structural recall o

Recall with different weights

100%

90%

80%

70% Names

60% 1-0
_ ——07-03
§ 50% 05-05
o . 03-07

40% —#—0-1

30% Structure

20%

10%

0%

0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold
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Groups B & E: precision & recall v

Group B Group B
100% , Y A /E . \a— 100% 17— E\ X
90% / // / 90% \\
80% / / / 80% \ E\
70% / 7 / Names 70% \\ N
c 60% 10 60% - 10
8 —m—07-03 = \ —8—07-03
2 50% 05-05 g 50% 05-05
£ 03-07 3 \ \ 03-07
0, = 0,
40% // —¥—0-1 40% \“\ —¥—0-1
30% 4/( Structure 30% \ Structure
20% - 20% A ;‘A—
10% 10%
0% 0%
0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold Threshold
Group E Group E
100% ’ 7 f— 100%
90% / /- / 90%
80% / / / 80%
70% / / / Names 70% Names
c 60% 10 60% N 10
S / / / —8—07-03 = —8—07-03
2 50% / / / 05-05 g 50% 05-05
[1]
4 03-07 L ¢ 03-07
8 40% // / ! —H—0-1 40% 7 kE —¥—0-1
30% 5 :( / Structure 30% 1 5 Structure
20% +— ‘{Eé/ 20% _\
5@_ g Ne— %
10% M 10% K‘l
0% 0%
0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90 0,10 0,20 0,30 0,40 0,50 0,60 0,70 0,80 0,90
Threshold Threshold
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Exploting the annotations

® Recall can be improved if SAWSDL description Is
available

® |n this case name similarity iIs based on the
annotations

® About this aspect we are investigating a useful
distance measure
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About the quality

:' Classofusers . _______________._
' Quality Tree
------ k-----' : .
. Domain application
' community

* produce

q) read Quality read q)
A Tree A

User Provider

ﬁdR lproduce

User User Service
Quality Tree policy policy
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Quality tree

Quiality of
service

Video Sound
quality quality
(Resolution) (Framerate) (Colordepth) ( Price ) ( Encoding) ( Sampling)

{ 320%200; [10..30] {8; 16; [0..1) { MP3; [64..192]
800*600: 24: 32} WMA:
1024*768 } ALAC }
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How many approaches?

e \We have a lot of approaches
e \We will have more In the future!

| lot of perspective

| ot of descriptions
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My standpoint

e Quality matching represents, at this stage, the
biggest open issue

® \\eb service registry managing should be deeply
iInvestigated as well

® Semantic based approaches suffer of the need of
services semantically described

® \\Veb services retrieval must be, first of all, usable!

A S (Yo Fo Vg WA O RSTET V(o ST ST (g V2V AN T | I K1 g B2A0 [0 P OLITECNICO DI MILANO | ¥ Dipartimento di Elettronica e Informazione



