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Service-Oriented Architecture
&
Web Service Technologies
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Service Orientation

* A Service is a reusable software component offered through a
language independent interface

* Service-orientation regards the development of systems as the
composition of loosely coupled services

* Promotes reuse and improves the maintenance and evolution of
systems
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SOA Approach
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Semantic Web Services




Limitations of WS Technology

* Current technologies allow usage of Web Services but:
* Only provide syntactical information descriptions

* Web Service discovery, composition, and invocation need to be
done manually

* Manual labour reduces scalability

* The situation is considerably worse for Web APIs
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Semantic Web Services

* Automate Web Service technologies by using
* Formal annotation of Web Services

* Inference-based techniques for (semi) automated discovery,
composition, mediation, execution of Web Services

* Integration with the Semantic Web

* Ontologies as data model
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Service Discovery/Matchmaking
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Service Discovery/Matchmaking

* Find candidate Web Services that can provide the desired functionality using
#  Structural analysis
* IR techniques
*  Match natural language keywords in resource descriptions, similarity analysis
* Semantic Matchmaking

* Reasoning applied over descriptions, i.e., Inputs/Outputs, Preconditions, Effects,
Classifications

* Hybrid IR /semantic solutions perform better
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Service Ranking & Selection
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Service Ranking & Selection

* Rank and eventually select the best service given certain criteria
* Often applied after service matchmaking using

+ Different degrees of match for ranking (exact > plugin, etc)

* Non-functional properties (QoS, response time, user location, etc)
* Techniques

* Weighted combination, skyline, fuzzy reasoning
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Service Invocation
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Service Invocation

Client RDF data
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y 8 SOAP communication
* Often requires mediation j _
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Mediation

* Heterogeneity as inherent characteristic of the Web:

* Heterogeneous terminology, formalisms, functionalities,
communication protocols and business processes

* Often approached by means of a generic mismatch resolution
machinery

* Mediation definition language & mediation patterns

+ Execution environment for mediation definition
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Data Mediation Techniques

Ontology Mapping
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Ontology Merging

C

Sunday, 7 November 2010




Process Mediation
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Service Composition

Source: Matthew Zager - http:/ /soa.sys-con.com/node /155631
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Service Composition

* Combine several Web services for solving a request

* Applied if no directly usable Web service exists to solve the goal of a
client

* Often approached as

* Planning, i.e., devise a set of actions that will take us from the
current state to the state requested

* Parametric Design, i.e., given a skeleton, find the right
configuration of parameters that can achieve our goal
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Main Approaches

* Web Services

* Top-down: OWL-S, WSMO

* Bottom-up: WSDL-S/SAWSDL, WSMO-Lite
* Web APIs

* SAREST

+ hRESTS/MicroWSMO
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Types of Service Semantics

* Information model semantics: semantics of the data used and exposed
by the service

* Functional semantics: what the service does, e.g., categorisation,
capability

* Non-Functional semantics: semantics related to the non-functional
aspects of the service, e.g., Quality of Service (Qo0S), security, etc.

* Behavioural semantics: semantics related to the behaviours, e.g.,
choreography, faults, etc
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Web Service-centric Models




OWL-5S

ServiceProfile

presents
(what it does)

supports
(how to access it)

Service ServiceGrounding

describedBy
(how it works) —

ServiceModel
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OWL-5S
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WSMO

Objectives that a client may have
when consulting a Web Service

Goals

Provide the formally
specified terminology
of the information used

Semantic description of
Web Services:
- Capability (functional)

Ontologies Web Services

by all other components - Interfaces (usage)

Mediators

Connectors between components with
mediation facilities for handling
heterogeneities
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WSMO

NonFunctional
Property
hasNonFunctionalProperties
Mediator

usesMediator
Web Service hasSharedVariable

' Capability
hasEffect
hasCh h
State

has
Choreography hasStateSignature

hasTransitionRules
TransitionRules

hasStateSignature

SharedVariable

hasPrecondition

hasCapability

hasPostcondition /
hasinterface

hasAssumption

hasOrchestration StateSignature

hasTransitionRules

Orchestration
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WSMO-lite in SAWSDI.
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Web APIs Descriptions

lwt.fm Music Radio Events Videos Charts Community

Play Sony Fantasy Festival on Last.fm ¢ English | Help

Most often described
via plain HTML pages

Unstructured

Highly heterogeneous
descriptions

Often incomplete
descriptions

APl Doc

Overview

User Authentication
Submissions (Scrobbling)
Radio API

Playlists

Downloads

REST requests

XML -RPC requests

API| Methods

Album
album.addTags
album.getinfo
album.getTags
album.removeTag
album.search

Artist
artist.addTags
artist.getEvents
artist.getimages
artist.getinfo

S —

w Last.fm Web Services

| | Feeds | Your API Account

album.getinfo

Cet the metadata for an album on Last.fm using the album name or a musicbrainz id, See
playlist.fetch on how to get the album playlist.

e.g. http://ws.audioscrobbler.com/2.0/7?
method=album.getinfo&apl_key=b25b959554ed76058ac220b7b2e0a026...

Params

artist (Optional) : The artist name in question

album (Optional) : The album name In question

mbid (Optional) : The musicbrainz id for the album

username (Optional) : The username for the context of the request, If supplied, the user's playcount for
this album is included in the response,

lang (Optional) : The language to return the biography in, expressed as an 15O 639 alpha-2 code.
api_key (Required) : A Last.fm APl key.

Auth

This service does not require authentication.
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SAREST

* SAREST is a microformat (poshformat) for RESTful services
# Currently uses RDFa to annotate Web pages
# Basic SAREST properties

* domain-rel: domain information of a resource

* sem-rel: captures the semantics of a link

* sem-class: annotation of a single entity within a resource

+ Includes a non-normative minimal service model
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hRESTS/MicroWSMO

* hRESTS is a microformat (poshformat) for Web APIs
* Service, its operations
+ Resource address, HTTP method

* Input/output data format

* MicroWSMO extends hRESTS with SAWSDL-like hooks for pointing
to semantic descriptions

* Proposes as normative the minimal service model
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Processing Web APl Annotations

* Web API annotations are usually extracted from the Web page (e.g.,
GRDDL)

* The resulting annotations are used as the basis for manipulation

* Processing of Web API annotations builds upon existing work on
Semantic Web Services by applying the same or slightly adapted
algorithms

* Invocation is however a significantly different task
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Applying Semantic Web Services
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Software Interoperability

— —
\\// Event éource\\//
“Knowledge Base - ~~Knowledge Base

e Concepts
- Exercise e Concepts
o Task « Confederation
* Role * Resource
B « Interaction . Capability /
N . Entity « Instances v,

\-Instancey
Capabilities  ad

Needed

(described in processes)

~ Capabilities

Available

If the Capabilities Available provide a “reasonable match” to the
Capabilities Needed, Interoperability may be achieved

Otherwise = No Interoperability
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utonomous Vehicles
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General Broker-based Approach

rline

British Airways
Flight 128

Departure Time | Arrival

me

3:45pm 7:25am - Thu, Dec 1
London, Great Britain  Next day arrival
R

Total Travel Time Round

11hrs 40min - Nonstop $1 236
.

SWS

Broker

Mauritius
Flight 51 operated by AIR
ANCE

(LHR) Mauritius, Mauritius
(MRU) per person
France 11:15am 5:55am - hu, Dec 1 14hr's 40min - 1 stop. $1 297
Flight 1371 /985 London, Great Britain  Next day arrival Change planes in Charles de »
(LHR) Mauritis, Mauritius  Gaulle, France (CDG)
(MRU) per person
France 11:15am 5:55am - Thu, Dec 1 14hr's 40min - 1 stop. $1 369
Flight 1371 London, Great Britain Change planes in Charles de ,
. - (LHR) Gaulle, France (COG)
Air Mauritius per person
Flight 51 operated by AIR
e
Air France 9:05am 5:55am - Thu, Dec 1 16hrs 50min - 1 stop $1 380
Flight 5021 operated London, Great Britain  Next day arrival Change planes in Charles de o
by CITY JET ) Mauritius, Mauritius  Gaulle, France (CDG)
(MRU) per person

Client

Hotels:: choose a Hotel
Port Louis, Mauriius - and surrounding areas

LOWEST RATES... GUARANTEED!
.0871 200 0171

Kok kk
The Oberoi Mauritius
JPOINTE ALX PIMENTS

map | hotel information

Novil  Novis
£48874 448574

Hightly Rate
436,74

*
Maritim Hotel Mauritius
MAURITIUS / BALACLAVA

map | hotel information
Half Board Included!

1 Rooms /2 Flaors /442 Beds / Built 1990

Nov1l  Hovis

Hightly Rate
198.00 £19800  £198.00

*kk

Average

Nov1l  Mov1s
700 7700

p Pri
includes taxes and fees

Saventiss atchitacture prevails in this retro-style
complexwhich is sat in tropical gardens facing
surfing hotspot Tamarin Bay on the island's wast
cosst, more.

map | hotel information
Half Board Included!

Hkk Average
NHovi  Hovia

Veranda Hotel Nightly Rate:

MALRITIIS [GRAND BAE t2200  m200 012200

Situated in the town of Grand Bay on Mauitiu?
noth cosst the Veranda Hotel s a beachside

proparty charactarised by its Creols architectural
Style, paim trees a
map| hotel information
Half Board Included!

exotio flawers. more

Services
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General Broker-based Approach
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Conclusions

* Services provide means for effective reuse of functionality and the
creation of added value solutions (businesses) through composition

* The core Web Service technologies require the use of semantics for a
greater level of automation

* There are a number of conceptual models that have been proposed for
annotating and reasoning over Web Services and Web APIs

* Alongside many engines, frameworks and algorithms have been
devised that support discovery, composition, invocation, etc

* Further details and pointers at the end of your handouts
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Thank you for your attention
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Useful Links

* SOAP: http:/ /w3.org/TR/soap12

* WSDL: http:/ /w3.org/TR/wsdI20

* WS-Addressing: http:/ /w3.org/ TR /ws-addr-core
* WS-Policy: http:/ /w3.org/TR/ws-policy

+* UDDI: http://uddi.xml.org/

* W3C: http:/ /w3.org/

* OASIS: http:/ /oasis-open.org/
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Useful Links

* OWL-S: http:/ /www.daml.org/services/owl-s/

* WSMO: http:/ / www.wsmo.org and http:/ / cms-wg.sti2.org
* WSDL-S: http:/ / www.w3.org/Submission/ WSDL-S/

* SAWSDL: http:/ / www.w3.org /2002 /ws/sawsdl/

* SWSF & FLOWS: http:/ /www.w3.org /Submission /SWSF/
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Useful Links

* WSMO-Lite: http:/ / cms-wg.sti2.org/TR/d11/v0.2/
* hRESTS/MicroWSMO: http:/ / cms-wg.sti2.org/ TR /d12

* SAREST: http:/ /www.w3.org /Submission /SA-REST/

* REST & RESTful Web services: http:/ /en.wikipedia.org/wiki/REST

* Microformats: http:/ /microformats.org/
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Useful Links

* WSMX: http:/ / www.wsmx.org/

* IRS-III: http:/ / technologies.kmi.open.ac.uk/irs/

* METEOR-S: http:/ /1sdis.cs.uga.edu/ projects/ meteor-s /
* Glue: http:/ / glue.cefriel.it/

* OWL-S VM: http:/ / projects.semwebcentral.org / projects / owl-s-vm /
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