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Introduction
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Service-Oriented Architecture

SOA # Web services

BOSS, WE'VE
JUST FINISHED
THE WEB
SERVICE

GREAT!!
DO WE NOW
HAVE A SOA?

NO, IT'S
JUST A WEB
SERVICE

OKJ Ok!
WE LL CALL
HIM SOA

HOW TO GETA SOA »
(1]
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Introduction
®0

Web Services

Web Services

This presentation focuses on Web services.

What are Web services?

@ In essence, a technology for application integration and
interoperability based on open standards.

@ Application functionality packaged as a single unit and
exposed to the network.
@ The W3C defines a Web service as a software system

designed to support interoperable machine to machine
interaction over a network.

v
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Web Services

Some Examples

Vancouver
Current Conditions
Observed at: Yancouver Int'l Airport
Date: 9:00 AM PDT Monday 27 April 2009
Condition: Sunny Temperature: 11.0°C
Pressure: 101.2 kPa Dewpoint: 4.8°C
o Tendency: falling Hurmnidity: 66 %
1 1 e isibility: 48 km wWind: NW 21 km/fh
Ajr Quality 3
Health Index:
Forecast
Today Tue wed Thu Fri Sat Sun
1692 17eC 16°C 1692 16°C 169C 1692
oo S2C: Q°C Fec 9°C 1nec
60% 60%
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Web Services

Some Examples
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Some Examples
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21:00 Hong Kong

Antonio Villegas ESSI Seminar October 20, 2010 6 /31



SOAP, WSDL and UDDI

Web Services

Internals

The Web services framework is divided into three
areas:

L
Service Description
WsSDL

Lo
Service Invocation
SOAP
Lo
Transport
HTTP

@

Antonio Villegas ESSI Seminar October 20, 2010 7 /31




SOAP, WSDL and UDDI

Web Services

Internals

The Web services framework is divided into three
areas:

@ Invocation: the simple object access protocol
(SOAP) which enables communication among
Web services. -

Service Description
WsSDL

Lo
Service Invocation
SOAP
Lo
Transport
HTTP

Antonio Villegas ESSI Seminar October 20, 2010 7/31



SOAP, WSDL and UDDI

Web Services

Internals

The Web services framework is divided into three
areas:

@ Invocation: the simple object access protocol
(SOAP) which enables communication among

Web services. S
.. . L Service Description
@ Description: the Web Services Description WSDL
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Language (WSDL) which provides a formal, Service Invocation
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SOAP, WSDL and UDDI

Web Services

Internals

The Web services framework is divided into three
areas:

@ Invocation: the simple object access protocol
(SOAP) which enables communication among

Web services. S
.. . L Service Description
@ Description: the Web Services Description WSDL
. . I =
Language (WSDL) which provides a formal, Service Invocation
computer-readable description of Web SOAR
. I
Services. Transport

HTTP

@ Discovery: the Universal Description,
Discovery, and Integration (UDDI) directory
which is a registry of Web services
descriptions.



SOAP, WSDL and UDDI

How does it work?

UDDI-+WSDL+SOAP

1. Where can | find a Web
Service that does X7
upo

2. Server A is capable
of doing X!
upo

3. How exactly should |
imeoke you?

4

—

4, Take a look at this:
WSDL

)

5. Request operation X
S0AP

.‘

Web Serverh

6. Result of operation X
SOAP
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Invocation

Simple Object Access Protocol

Communication Mecanisms:
@ Platform-independent
@ International
@ Secure

@ As lightweight as possible
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SOAP, WSDL and UDDI
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Invocation

Simple Object Access Protocol

Communication Mecanisms: SOAP—ENV: Envelope

. SOAP-ENV: Header
@ Platform-independent
@ International SOAP-ENV: Body
@ Secure

@ As lightweight as possible

Simple Object Access Protocol

SOAP is an XML-based protocol for messaging and remote procedure calls.
Rather than define a new transport protocol, SOAP works on existing
transports, such as HTTP, SMTP, etc.

D
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SOAP, WSDL and UDDI
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Invocation

SOAP Message Interchange

SOAP

Response
Message

O
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SOAP, WSDL and UDDI
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Invocation

SOAP Request Message

POST /travelservice

SO0APAction: "http://www.acme-travel.com/flightinfo"
Content -Type: text/xml; charset="utf-8"
Content-Length: nnnn

<S0AP:Envelope xmlns:SO0AP="http://schemas.xmlsoap.org/soap/envelope/">

<S0AP:Header>
</S0AP:Header>

<S0AP:Body>
<m:GetFlightInfo
xmlns:m="http://www.acme-travel.com/flightinfo"
SOAP:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:xsd="http://www.w3.0org/2001/XMLSchema"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance">

<airlineName xsi:type="xsd:string">0A</airlineName>
<flightNumber xsi:type="xsd:int">815</flightNumber>

</m:GetFlightInfo>
</S0AP:Body>

</SOAP:Envelope>
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SOAP, WSDL and UDDI
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Invocation

SOAP Response Message

HTTP/1.1 200 OK
Content -Type: text/xml; charset="utf-8"
Content-Length: nnnn

<SO0AP:Envelope xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/">

<S0AP:Body>
<m:GetFlightInfoResponse
xmlns:m="http://www.acme-travel.com/flightinfo"
SOAP:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"
xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:xsi="http://www.w3.0org/2001/XMLSchema-instance">

<flightInfo>

<gate xsi:type="xsd:int">10</gate>

<status xsi:type="xsd:string">0N TIME</status>
</flightInfo>

</m:GetFlightInfoResponse>
</SO0AP:Body>

</SOAP:Envelope>
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Description

Web Services Description Language

Web Services Description Language
WSDL is an XML format developed by IBM and Microsoft to

describe Web services as collections of communication end
points that can exchange certain messages.
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SOAP, WSDL and UDDI
©000

Description

Web Services Description Language

Web Services Description Language
WSDL is an XML format developed by IBM and Microsoft to

describe Web services as collections of communication end
points that can exchange certain messages.

A WSDL document describes a Web service's interface and
provides users with a point of contact about what messages
must be exchanged to successfully interact with a service.
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SOAP, WSDL and UDDI

Description

(o] Jeole}

Web Services Description Language
XML Structure

Antonio Villegas

Section

\,

WSsDL 1.1 WSDL 2.0
definitions description
types
types
message -
Ab A 8
portType interface é
operation operation
input M input
output |— output
[ binding | | | [binding gc
58
a . c o
service service o2
L
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SOAP, WSDL and UDDI
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Description

WSDL: Abstract Section

WSDL 1.1
definitions

<wsdl:types>
<\— FlightlnfoType definition (gate:int 6 status:string) —>
</wsdl:types>

Abstract
Section

<wsdl:message name="GetFlightInfolnput"> | t;g
<wsdl:part name="airlineName" type="xsd:string"/> | M 58

<wsdl:part name="flightNumber" type="xsd:int"/>
</wsdl:message>

<wsdl:message name="GetFlightInfoOutput">
<wsdl:part name="flightInfo" type="xsd:FlightInfoType"/>
</wsdl:message>

<wsdl:portType name="AirportServicePortType">
<wsdl:operation name="GetFlightInfo">
<wsdl:input message="tns:GetFlightInfoInput"/>
<wsdl:output message="tns:GetFlightInfoOutput"/>
</wsdl:operation>
</wsdl:portType>
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Description

WSDL: Concrete Section

<binding name="AirportServiceSoapBinding" .
type="tns:AirportServicePortType">
<soap:binding transport="http://schemas.xmlsoap.org/soap/http"/>

Abstract
Section

<operation name="GetFlightInfo">
<soap:operation style="rpc" soapAction="http://acme-travel/
) flightinfo"/> /
<input>
<soap:body use="encoded" M
namespace="http://acme-travel.com/flightinfo"
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
</input>
<output>
<soap:body use="encoded"
namespace="http://acme-travel.com/flightinfo"
encodingStyle="http://schemas.xmlsoap.org/soap/encoding/"/>
</output>
</operation>
</binding>

Conrete
Section

<service name="travelservice">
<port name="travelservicePort"
binding="tns:AirportServiceSoapBinding">
<soap:address location="http://acmetravel.com/travelservice"/>
</port>
</service>
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SOAP, WSDL and UDDI
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Discovery

Universal Description, Discovery, and Integration

Universal Description, Discovery, and Integration

The UDDI specification offers users a unified and systematic way
to find service providers through a centralized registry of services
that is roughly equivalent to an automated online phone directory
of Web services.
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Discovery

Universal Description, Discovery, and Integration

Universal Description, Discovery, and Integration

The UDDI specification offers users a unified and systematic way
to find service providers through a centralized registry of services
that is roughly equivalent to an automated online phone directory
of Web services.

Registry access is accomplished using a standard SOAP API for
both querying and updating.
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SOAP, WSDL and UDDI

Discovery

UDDI

UDDI API

Antonio Villegas

oeo

Ingquiry Operations:

Find
find_business
find_service
find_binding
find_tModel

Get details
get_businessDetail
get_serviceDetail
get_bindingDetail
get_tModelDetail
get_registeredInfo

Publishing Operations:
Save
save_business
save_service
save_binding
save_tModel
Delete
delete_business
delete_service
delete_binding
delete_tModel
get_registeredInfo
Security
get_authToken
discard_authToken
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SOAP, WSDL and UDDI
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Discovery

UDDI

Flow of UDDI messages between Client and Registry

UDDI and SOAP
Client UDDI registry node
SSEL for save_xxx -
UDD| SOAP request | HTTP sarver SOAP server
P-?‘s T
UDDI SOAP response
Process UDDI AP request

Create, view, update, L

and delete registrations
istry data
Implamentation
nautral
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From Desktop to Web
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Filtering Web service

From Desktop to Web

Example of Web service migration from Java Desktop App
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From Desktop to Web
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Filtering Web service

From Desktop to Web

Example of Web service migration from Java Desktop App

USE: HL7RIM-and-DMIMS.use
Eile Edit State View

a -

_AHL7RIM

Importance Eiltering Help

w [B[=]#]=]

=|<[o|=#]ae (288 1

[4]
) Classes Class diagram of E |y
1 Events < .
=) Datatypes on La{ ReusableDevice hin Fion | . iTest [an[ NasaiRoute brd] Nasallnhalatiol F| 0bg f DI SchedulesRequest iy
) Associations s CastricRowre R A Commo sult]
ZInvariants Obs ervationine——— YOKU1S fyo-choic] starel avaf S3taR0s2 -
1 Pre-fPastconditions| Kerormnal LD ; == aphy
: Mevican 1R ControlAct] feenul1aMala [ > —
Voic ation JualC: WPE@—]L I Y
Trtrath b ! a
cti i Notification jvingSubject | L
Ventj jation [y
Sugpiag Tt Shoshone g surdg, 22543 Tematography LJ
Instilld MiddieEast |
Inter: tion inStain 10EC] Keres
i o | BlackOrATT [ CarrierRole Fip.
Andalusian
e her] fraias pama Hem CombinedPharmacy jedicationOrderAbonR oy
ortinstillation Ponta | milchik
HIV] Excerptverbatim Lity [sion WorhwestTribes [Method JaEntity FELTooo] Annui=emree
.alcull:u el uure;c::!imm ~orvaeen [C! f
T TTACHL ] AutoRepeatPermission =

=]

| ObservatignAssetValue rordTaracl OFCT
ipFosting [emporall
P Dedicated {1 T2 e hoice fute

hi
ectionCode
merai sxpugwﬁmmmi

Rou| DataEntere T SenecaCayuga b pn |
I

ROld S{ Hicaraguan fain jon

fcompiling specification HL7RIM-and-DMIMS use..
done.

(0 events, 17 datatypes, 2695 classes, 160 aitributes, 2934 generalizations, 228 associations, @ invariants, @ operations, 0 pre-/postcenditions)

[Ready.

/ 31
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From Desktop to Web
©0000000

Filtering Web service

From Desktop to Web

Example of Web service migration from Java Desktop App

=& o | E| 5| # = | A| O 8| M (& I

-_> Request Schema Element ~
Knowledge Processing|| Analysis Selection -
Request
p— - Information Filtering Method Fltered
- ‘Conceptual

|Ready.
|Ready
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©0000000

Filtering Web service

From Desktop to Web

Example of Web service migration from Java Desktop App

Ele Edit State ¥iew

EDB

Importance Filtering Help

[=] [E =] #]=[=] A m/2[w]a]n] [a]H]8] 1]

Filtered schema

o
=1
5]

1 Asseciations
) Invariants SerpedRsle
1 Pre-/Postconditions

RoleChoice

roleclass

participation participation

fines roleclass}

anriby

utes
addr - Bag(Postaladdress) D

educationLevel : Educationle
disabilityCode * Set(PersonDi
religiousaffiliation : Religiou:
end

SubjectOfA ctAppointm ent

edefines act}|
{redefines player)

ntment

Organization: 0.42219094639132315 Imp:0.24063645797107 728 Weight:0.5
Persom: 0.402648488279041 Imp:0 1754949609301366 Weight L

ActRelationship: 0.3946059124339414 Imp:0.5375752636686937 Weight:0.3333333333333333 [

Observation: 0.384959560657219 Imp:0.34986520219073003 Weight:0
Ready.

Villegas ESSI Seminar




From Desktop to Web
0®000000

Filtering Web service

From Desktop to Web

Bottom-up approach

Incoming Call

WWEDL Interface

Top Down Bottorn Up

Java Interface

Jawva
Implementation
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From Desktop to Web
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Filtering Web service

First problem

SOAP
WSDL UDDI

Do we have to master these technologies? )
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From Desktop to Web
00®00000

Filtering Web service

First problem

SOAP
WSDL UDDI

Do we have to master these technologies? )

Eclipse WTP + AXIS2 + Tomcat = 1-click Web service generator I
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From Desktop to Web
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Filtering Web service

Setting up the environment
Eclipse WTP + Axis2 + Tomcat
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Filtering Web service

Setting up the environment
Eclipse WTP + Axis2 + Tomcat

Eclipse WTP

@ Provides functionality to develop web functionality with
Java

@ |Install via Eclipse Update Manager
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From Desktop to Web
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Filtering Web service

Setting up the environment
Eclipse WTP + Axis2 + Tomcat

Eclipse WTP

@ Provides functionality to develop web functionality with
Java

@ |Install via Eclipse Update Manager
Axis 2
@ Axis2 is a Web Services / SOAP / WSDL engine

@ Currently Axis2 1.5 is not supported. Make sure you
download Axis 1.4.1

@ Extract the Axis2 zip and point Eclipse WTP on it
(through Eclipse Preferences)

Antonio Villegas ESSI Seminar
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From Desktop to Web
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Filtering Web service

Setting up the environment
Eclipse WTP + Axis2 + Tomcat

Eclipse WTP

@ Provides functionality to develop web functionality with
Java

@ |Install via Eclipse Update Manager
Axis 2
@ Axis2 is a Web Services / SOAP / WSDL engine

@ Currently Axis2 1.5 is not supported. Make sure you ’
download Axis 1.4.1 @Hlsa

@ Extract the Axis2 zip and point Eclipse WTP on it
(through Eclipse Preferences)

Tomcat

@ Open source software implementation of the Java Servlet % Apache
and JavaServer Pages technologies. »"&,\ Tomcat

@ Download, extract zip and point Eclipse WTP on it
(through Eclipse Preferences)
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From Desktop to Web
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Filtering Web service

Create a Web service from Java

Java Project
@ Create a new Dynamic Web project

@ Create a Java class with the operations of the Web service

public class Filtering {

// keep the model up between messages
private static MModel model;

public static void start() {
// load schema

public static String filter (Stringl[] focusSet) {

// compute a filtered conceptual schema
// same code as in USE Environment
// return a XMl representation

Antonio Villegas ESSI Seminar

October 20, 2010

)
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From Desktop to Web
00000800

Filtering Web service

Create a Web service from Java

@
-

fint counter =
hodelReady =
8 private static SchemaManager

» N Fltering java ] private static MModel model
= a private static MSystem syste
private static double alpha

[> = Libraries

[> = JavaScript Resources private static int maxfT = 1
P build
[ = lib e R e R E e E R R R S SR R R

ESSI Seminar Octobe



Filtering Web

From Desktop to Web
000000e0
service

Web Services

Select a service implementation or definition and move the sliders to set the level of service and client generation

Web service type: |[Bottam up java bean web Service

Service implementation: | edu.upc.gemece filtering. Fltering [~ ] [Bromse.. |
| | Startservice
L Configuration
&L Server runtime: Tomcat v5 5 Server
2] (¥} Web service runtime: Apache Axis2?
@ Service profect: edu upc gemece FilteringService
= [
Client type: [ Java Proxy ~
Mo client
. Canfiguration: No client generation.
= % ?

Publish the Web service

Monitor the Web service

B Overwrite files without warning

Antonio

[ | mext> |[ cancet |[ pmish |

ESSI Seminar

October 20, 201
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From Desktop to Web
000000e0

Filtering Web service

& Web Service

Server startup

Start the server fram this page Q

In order to proceed the server "Tomcat v5.5 Server at localhost" must be started

oOnce the server is started the "next" button will be enabled
The "back" button can be used while the server is starting to

change any previous settings in this wizard

Currently the server is stopped. | Start server

[ <Back ||

| cancal || I

ESSI Seminar

October 20, 201 /31
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From Desktop to Web

The Web service is running!
Let’s see all the architecture...
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From Desktop to Web
[ 1]

Web service architecture

Apache
Tomcat

PHP Java
WebService
filter.php
WSDL
java
<@ filtering.java

HTML Js

java java, | “java
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Web service architecture

Apache
Tomcat

Java

PHP .
/ WebService
filter.php

._w

WSDL

java

\\(‘, filtering.java
HTML Js

java java, | “java
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Web service architecture

Apache
Tomcat

focusset @D J
PHP \ ava
-

WebService
filter.php
SOAP WSDL
client
java
<@ filtering.java

HTML Js

java java, | “java
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From Desktop to Web
[ 1]

G srae

Web service architecture

focusSet @D J
PHP ava
WebService
filter.php
WSDL
SOAP & | [ wsbL
client
java
\\(‘, filtering.java
HTML Js
java java, | “java

tonio Villegas
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Web service architecture

From Desktop to Web
[ 1]

HTML Js

Antonio Villegas

focusset @D

PHP
filter.php

SOAP
client .’/

)

o)
fi \ter(foc“s

ESSI Seminar

Apache
Tomcat

by

java

Java
WebService

WSDL

java

filtering.java

Jjava Jjava
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From Desktop to Web
[ 1]

Web service architecture

@ Apache
b w Tomcat
focusset @D e
2P WebService
filter.php
SOAP WSDL
client \ xmi /
java
<@ filtering.java

HTML Js

java java, | “java
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From Desktop to Web
[ 1]

Web service architecture

@ Apache
S /"\ Tomcat
focusset @D Java
PHP 5
WebService
filter.php

PR
SOAP g WSDL

client ./

Xmi

java

\\(‘, filtering.java
HTML Js

java java, | “java
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From Desktop to Web
[ 1]

Web service architecture

Apache
Tomcat

focusSet @D J
PHP ava
WebService
filter.php
| —
SOAP 4 | yumlcode WSDL
client
Xmi -
java
\\(‘, filtering.java
HTML Js
java java, | “java
tonio Villegas
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Web service architecture

From Desktop to Web

HTML Js

tonio Villegas

focusset @D

PHP
filter.php

SOAP

client

xmi - yuml

/

Apache
Tomcat

ESSI Seminar
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WebService

WSDL

java

filtering.java

java java, | “java
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Web service architecture

From Desktop to Web
[ 1]

focusset @D

HTML Js

tonio Villegas

xmi - yuml

PHP
filter.php

SOAP

client

/

<--

ESSI Seminar

Apache
Tomcat

Java
WebService

WSDL

java

filtering.java

java java, | “java
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From Desktop to Web
[ 1]

Web service architecture

Apache
S @ Tomcat
S ehye " —
focusSet 3 JaVaA
WebService
filter.php
SOAP WSDL
client
Xmi  yuml =
java
<@ filtering.java
HTML Js
java Jjava Jjava
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From Desktop to Web
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Web service architecture

Apache
S @ Tomcat
S ehye " —
focusSet 3 JaVaA
WebService
filter.php
SOAP WSDL
client
. — . N
xmi  yuml -
java
<@ filtering.java
HTML Js
java Jjava Jjava
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From Desktop to Web
oe

Web service architecture

Demo Time
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Conclusions

Conclusions

Integration

Web services are a good solution to complete functionalities of
your software.
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Conclusions

Conclusions

Integration

Web services are a good solution to complete functionalities of
your software.

Technologies

Fortunately, they are well-supported and it makes their adoption
and understandability less complex than it could seem at first.
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Conclusions

Conclusions

Integration

Web services are a good solution to complete functionalities of
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Development cost

It is easier to port a desktop app into a Web service than to
develop a new web app from scratch.
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