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Definici 6n de Web Service

Una definicion simple:

‘un Web Service es un programa gue es
lamado desde otro programa a traves de
la welb empleando protocolos abiertos”

Protocolos

Aplicacion Web




Historia

» Los Web Services son la evolucion de
tecnologias como RPC, ORPC (DCOM,
CORBA, y JAVA RMI).

» Los Web Services se originaron para
resolver tres problemas principales:

1. Interoperatividad.
2. Atravesar firewalls.
3. Complejidad.




Interoperatividad

» L0oS primeros sistemas distribuidos tenian
problemas de interoperatividad, cada
proveedor implementaba sus propios
formatos para el envio de mensajes.

» Aplicaciones DCOM ligadas a Windows.

» Aplicaciones RMI ligadas a Java.




Atravesar Firewalls

» Proyectos de cooperacion entre
corporaciones: dificil. CORBA vs. DCOM.

» Los Web Services emplean HTTP como
protocolo de transporte y la mayoria de los
firewalls permite acceso a traves del port
80 ﬂﬂj facilitando |la colaboracion.




Complejidad

» Las tecnologias para Web Services son
“amigables” a los desarrolladores.

» La mayoria de las tecnologias antes
mencionadas (RMI, COM, CORBA)
Involucran una curva completa de
aprendizaje.

» Deben aprenderse nuevas tecnologias y

lenguajes para implementar estos
Servicios.




Definici 6n de Web Services ( rev.)

» Una definicidon mas precisa: ———

» Una aplicacion que: |  oMarkatincos

» Se comunica con otra mediante
protocolos abiertos (HTTP, R
SMTP, etC-) Integra.l‘}un .

Technology

» Procesa mensajes XML o, - N
encapsulados mediante SOAP.

» Describe sus mensajes
empleando XML Schema.

» Provee una descripcion usando
WSDL.

» Se descubre mediante UDDI.

Applications




El modelo Web Service

» La arquitectura de Web Services se basa
en estos tres componentes:

» Registro del servicio.
» Proveedor del servicio.
» Solicitante del servicio.
» La Iinteraccion entre estos componentes
Involucra:
» Operaciones de publicacion.
» Operacion de busqueda.
» Operaciones de ligado (binding)/invocacion.




El modelo Web Service ( cont.)

El modelo Web Service sigue el paradigma
de publicar, buscar, y ligar.

1. puby . Yuscar

<<
. 3. ligar/invocar .




‘ Componentes de Web Services ‘

>

»

»

»

XML — eXtensible Markup
Language — Un mecanismo
uniforme de representacion e
Intercambio de datos.

SOAP — Simple Object Access R
Protocol — Un estandar de Registry

comunicacion.

UDDI — Universal Description,
Discovery and Integration
specification — Un mecanismo
para registrar y localizar una AT T
aplicacion WS. service ‘ m ‘ Wb
WSDL — Web Services Communicates with
Description Language — Un XML Messages

metalenguaje estandar para

describir los servicios ofrecidos.

Web Services Technologies

Describes

Service Service
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Ejemplo — Un Web Service simple

»

»

»

»

»

Un comprador (cliente) que ordena mercaderia/servicio a
un servicio vendedor.

El comprador encuentra el servicio vendedor buscando
en el directorio UDDI.

El servicio vendedor es un Web Service cuya interfaz se
define mediante Web Services Description Language
(WSDL).

El comprador invoca el método de orden de compra del
servicio del vendedor mediante Simple Object Access
Protocol (SOAP) y la definicion WSDL para el servicio
vendedor.

El vendedor sabe que esperar en el mensaje de
respuesta SOAP, pues fue definido mediante WSDL.




Ejemplo Servicio de Viajes

HTTP/XML

Aplicacion Servicio ¥ —

Cliente de Viajes il

Qe iinin
Servicio
de Hotel

_an'\lir\io
Servicio
de Avion
"Cliente" y "Servicio" son roles relativos:
Servicio podria ser Cliente de otros Web Services.




Conclusi 6n

¢ Por gueiles WebrSenvices tienen gran: potencial?

» Basados en estandares que tienen amplio
apoyo de la industria.

» Emplean tecnologias simples y probadas,
e.g. HTTP y XML.

» Logran interoperatividad entre sistemas
gue difleren en software y hardware.
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Links

» http://msdn.microsoft.com/webservices/understan

»

»

»

»

»

ding/webservicebasics/default.aspx

Nttp://www.w3schools.com
nttp://lwww.w3c.org/TR/soap
nttp://www.w3c.org/TR/wsdl
nttp://www.uddi.org

nttp://www.developer.com/services/article.php/21

95981

» http://lwww.xmethods.com

»

...google!




‘Web Services Def. (W3C)

» A Web service Is a software system

» |dentified by a URL, whose public interfaces
and bindings are defined and described using
XML.

» Its definition can be discovered by other
software systems

» These systems may then interact with the
Web service

» using XML based messages conveyed by
Internet protocols




XML

» XML stands for EXtensible Markup
Language.

» XML Is a markup language much like
HTML.
» XML was designed to describe data .

» XML tags are not predefined. You must
define your own tags.

» The prefect choice for enabling cross-
platform data communication in Web
Services.




XML vs HTML

An HTML example:

<html|>
<body>
<h2>John Doe</h2>
<p>2 Backroads Lane<br>

New York<br>
045935435<br>
john.doe@gmail.com<br>
</p>

</body>

</html|>




XML vs HTML

» This will be displayed as:

John Doe

2 Backroads Lane

New York
045935435
John.doe@gmail.com

» HTML specifies how the document is to be displayed, and not
what information is contained in the document.

» Hard for machine to extract the embedded information.
Relatively easy for human.




XML vs HTML

» Now look at the following:

<?xml version=1.07>
<contact>
<name>John Doe</name>
<address>2 Backroads Lane</address>
<country>New York</country>
<phone>045935435</phone>
<email>john.doe@gmail.com</email>
</contact>

» |n this case:

» The information contained is being marked, but not for
displaying.
» Readable by both human and machines.




SOAP

» SOAP originally stood for "Simple Object Access
Protocol" .

» Web Services expose useful functionality to Web
users through a standard Web protocol called
SOAP.

» Soap Is an XML vocabulary standard to enable
programs on separate computers to interact
across any network. SOAP Is a simple markup
language for describing messages between
applications.

» Soap uses mainly HTTP as a transport protocol.
That i1s, HTTP message contains a SOAP
message as Its payload section.




SOAP Characteristics

» SOAP has three major characteristics:

» Extensibility — security and WS-routing are
among the extensions under development.

» Neutrality - SOAP can be used over any
transport protocol such as HTTP, SMTP or
even TCP.

» Independent - SOAP allows for any
programming model .




SOAP Building Blocks

A SOAP message Is an ordinary XML document
containing the following elements:

» A required Envelope element that identifies the XML
document as a SOAP message.

» An optional Header element that contains header
Information.

» A required Body element that contains call and
response information.

» An optional Fault element that provides information
about errors that occurred while processing the
message.




SOAP Request

POST /InStock HTTP/1.1
Host: www.stock.org

Content-Type: application/soap+xml; charset=utf-8 Content-Length:
150

<?xml version="1.0"?>
<soap:Envelope

xmins:soap="http://www.w3.0rg/2001/12/soap-envelope"
soap:encodingStyle=http://www.w3.0rg/2001/12/soap-encoding’>

<soap:Body xmlIns:m="http://www.stock.org/stock">

<m:GetStockPrice>
<m:StockName>IBM</m:StockName>

</m:GetStockPrice>
</soap:Body>
</soap:Envelope>




SOAP Response

HTTP/1.1 200 OK
Content-Type: application/soap; charset=utf-8
Content-Length: 126

<?xml version="1.0"?>

<soap:.Envelope xmins:soap="http://www.w3.0rg/2001/12/soap-
envelope" soap:.encodingStyle="http://www.w3.0rg/2001/12/soap-

encoding">

<soap:Body xmins:m="nttp://www.stock.org/stock">
<m.GetStockPriceResponse>
<m:Price>34.5</m:Price>
</m:GetStockPriceResponse>
</soap:Body>
B </soap:Envelope> L




SOAP Security

» SOAP uses HTTP as a transport protocol
and hence can use HTTP security mainly
S S R L s | LY

» But, since SOAP can run over a number of
application protocols (such as SMTP)
security had to be considered.

» The defines a
complete encryption system.




»

»

»

»

WSDL

WSDL stands for Web Services Description Language.

WSDL Is an XML vocabulary for describing Web services.
It allows developers to describe Web Services and their
capabillities, in a standard manner.

WSDL specifies what a request message must contain
and what the response message will look like In
unambiguous notation. In other words, It Is a contract
between the XML Web service and the client who wishes
to use this service.

In addition to describing message contents, WSDL
defines where the service Is available and what

communications protocol is used to talk to the service.




The WSDL Document Structure

» A WSDL document is just a simple XML
document.

» It defines a web service using these major
elements:

» port type - The operations performed by the
web service.

» message - The messages used by the web
service.

» types - The data types used by the web
service.

» binding - The communication protocols used
by the web service.




WSDL Document

<message name="GetStockPriceRequest">
<part name="stock" type="xs:string"/>

</message>

<message name="GetStockPriceResponse">
<part name="value" type="xs:string"/>

</message>

<portType name=“StocksRates">
<operation name="GetStockPrice">
<input message="GetStockPriceRequest"/>
<output message="GetStockPriceResponse"/>
</operation>
</portType>




UDDI

» UDDI stands for Universal Description,
Discovery and Integration.

» UDDI Is a directory for storing information
about web services , like yellow pages.

» UDDI Is a directory of web service
Interfaces described by WSDL.




‘ Step by Step — using a web service

1. Inside Visual Studio .NET Choose File >
New > Project.

2. Choose Visual C# Projects (or Visual Basic
Projects If you prefer this language).

' New Project B]

s JETT AT
ASP.NET (B e o
Application o rer e
as your

tem pl ate Web user interface

FMore




Step by Step - using a web service

»

»

»

Inside the Location text box enter the
name of your project after the prefix :

http://localhost/YourProjectName

Press OK.

This makes The Internet Information
Services Installed on your computer
create a new directory on the default path:
C:\Inetpub\wwwroot\FirsteExample




Step by Step - using a web service

» You can open IS by typing compmgmt.msc
/s In the run command and then choosing
Services And Application > Internet
Information Services.

» Inside this node you can choose Web Sites
node and then Default Web Site to see all
the web sites on your computer.




Step by Step — using a web service

E Computer Management




Step by Step - using a web service

»

»

»

In the new project you opened
In VS.NET Move to the
Solution Explorer.

Right Click on the References
folder and Choose Add Web
References.

This Opens the Add Web
Reference Dialog Box.

Solution Explorer - First,,, 1 X
EE R g B

l» Solution 'FirstExample’ (1 proje
o FirstExample

Add Reference...




Step by Step - using a web service

» Type the Web Service URL and Press Go.

» |t takes a couple of seconds to find the
Web services and finally all it's methods
appear in the list box.

» The Web Reference name is shown in the
Dialog Box.

» Press Add Reference to complete the
pDrocess.




Step by Step - using a web service

Add Web Reference

Mavigate to a web service URL (asmyx or wsdl) and click Add Reference to add all the available services found at that URL,

@BaCk | P ﬁ

LIRL: ‘http:,f,flive.capescience.cum{wsdI,fﬂirpurt'uf'u'eaﬂ’ler.wsdl ﬂ G

Yieh services found at this URL:

"AirportWeather" Description

1 Service Found:

Documentation - Airportiteather
AjirportWeather

Methods
m getHumidity ()
getLocation()

getOb()
getPressure() Web reference name:

getskyConditions) com.Ccapescience. live

getSummary()

getTemperature() Add Reference
getVisibility )
getWind(

Cancel

Help




‘ Step by Step — using a web service

» Add a new Web Form.

SR =0l tion Explorer - First..,, [ X

Build

FebLild
Add Mew Ttem..,
Add Existing Item.., Add Reference..,
MNewr Folder Add Web Reference...
Add Web Form... Set as StartlUp Project
Add web User Confrol... Crebiig
Add HTML Page... Save FirstExample
Add Web Service, .,
Add Component. .. . Remowve

Add Class... FRename

Fropertes

A SOl | 25O




Step by Step — using a web service

» Add the following Controls to the Web Form




» Double Click on the button and insert this code to
It’'s OnClick event handler.

private vold btnGetSummary Click{object sender, System.EventArgs e)
{
com.capesclence.live.Airportieather aw = new
com.capescience.live Alrportieather () ;
com.capescience. live. Weatheriummary ws = aw.getiummary (txtCode.Text);

1bResults.Itens.Clear();

1hResults. Ttems.Add (ws. location) ;
1bResults.Items Add ("Temprature: " + ws.temp);
IbResults.Itens. . kdd {"Visibility: " + ws.visibility);
IbResults.Itens. kdd {("Wind: " + ws.wind);




Step by Step - using a web service

Soluton Explorer - First.., 1 X
EEEEIEIE

E\ Solution 'FirstExample' {1 proj
- [E FirstExample

1. Set the Web Form as the Start Page. = Roforoncos

LI - X

&

2. Build and Run the Program.
3. Try to use the Web Application.

-~ & &

||||||

\eb Service




Step By Step — Creating a Web Service

»

»

»

In this Step | will create a new Web
Service and write a Simple Program that
uses it.

The program will perform various
operations on an array.

The client program will be a simple dialog
box that activates those opeartions.




(Al i

reate a new Visual C# project with the name
emoteArray. The following screen appears.

#% RemoteArray - Microsoft Visual C# .NET [design] - Servicel.asmx. cs [Design]
le  Edit Wiew Project Build Debug Data Tools  Window Help
R vHE == (= B 3

Start Page  Serwvicel.asmx.cs [Design] |

I@ RemoteArray
- ‘&=l References
- [#] sssemblynfo.cs

&j Globa

- [E weh.config

To add components to your class, drag them from the Server Explorer or Toolbox and use the Properties window to set their properties. To create methods and events for
your class, click here to switch to code view,

Build Action Content
Custorm Tool

Custom Tool I

=

File Mame Servicel asmx

o X

=

| Advanced

7] Task List Output M Breakpoints |




Step By Step - Creating a Web Service

» To see the code Press on the following hyperlink.

To add components to your class, drag them from the Server Explorer or Toolbox and use the Properties window to set their properties. Ta create methods and events for




Step By Step - Creating a Web Service

» Right Click on the References folder and
choose add Reference.

» Insert the System.Windows.Forms.dll
option in to this folder.




Step By Step — Creating a Web Service

Add Reference

MNET ]t:n:::uM | Projects

Compornent Mame

“Wersian

| FPath

System.Messaging.dll
System. Runtime. Remoting

System.Secur ity
Systemn.ServiceProcess.dll
Svystem.Web.dll
Svystem.Web.Mobkile.dll

System Web, Services.dll

! 1, W ind o s Far s, dll|
vetem. Xml.dll

YISBrowserStublib

Systemn.Runtime.Serialization....

System.\Web.RegularExpressi...

1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0
1.0.5000.0

WD SNMicrosoft NET. .
W IRDOW S Microsoft. MET . ..
C WA INDOW S Microsoft NET . ..
C WA INDOW S Microsoft NET . ..
C WA INDOW SN Microsoft MET. ..
C WA INDOW SN Microsoft MET. ..
C WA INDOW SN Microsoft MET. ..
WA INDOWSYMicrosoft NET. .

:HWINDDWSHMiI:rDSDFt MET...

: :ll II|"|II]:r ]E" III|"|III

W icrosoft NET. ..

S IMDOoVYSYMicrosoft MET. .
WA INDOW S Microsoft NET. .

Component Mame

SaLrce

Cancel




Step By Step — Creating a Web Service

Add Reference

MET | com | Projects |

Component Mame

| Fath

System.Messaging.dll
System. Runtime.Remoting

System. Security

System. ServiceProcess. dll
Swystem.wweb.dll
Systam.web.Mobile.dll

System.web.Services.dll

¢ term. wWindows. Forms.dll
System.xml.dll

W ISBErovweser ShublLib

System. Runtime.Serialization....

System.web. . RegularExpressi...

i

N I

0 o

Moo o0ooooon
DoooooOooo

N IMDOY Y SYMicrosoft. NET. ..
N IMDOY Y SYMicrosoft. NET. ..
W IDOW S icrosoft MET. ..
N IMDOY Y SYMicrosoft. NET. ..
N IMDOY Y SYMicrosoft. NET. ..
N IMDOY Y SYMicrosoft. NET. ..
N I DO SYMicrosoft. NET. ..
N IMDOY Y SYMicrosoft. NET. ..
N IMDOY Y SYMicrosoft. NET. ..
N IRDO Y S icroso . SNET. ..
O IMDOW S M icroso . MET. ..
N IMDOY Y SYMicrosoft. NET. ..

Browwse...

Selected Components:

Component Marme

Source

Systerm.windows . Eorms.dll

O IND O SYIicrosoft. NET N . ..

Cancel
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tep — Creating a Web Service

|\

» Insert the following code to the .asmx file you’ve created.

Start Page RemoteArray.asmX.cs | Remotedsrray.asmx.cs [Design] | Forml.cs [Design] | Forml.cs | RemoteaArray. asmx.resx

|¢§Remnte.&.rray.Rethe.&.rray ﬂ |'='='.E.ir‘|arﬁ,-'Search(ir‘|t[] array, int whatToSearch)
Flusing Ivstem;

using Svstem.Collections:

using Svstem.ComponentModel;

using Svstem.Data;

using Svstem.Diagnostics:

using Svstem.lileb;

using Svstem.Webh.Services;

using Svstem.Windows .Forms;

[ namespacse Remotelhrray

{
é] A4 <summary-
A4 summary description for Sercvicel.
A4 < Ssummarys
[Webiervice | Mamespacs = "http:/ localhost/ Bemotehrray™,
Description = "A simple webh service that sorts, reverses, binary search and”
+" displawys an array of ints."™ 3]
public class Remotehrray @ Svstem . Web.lervices _WeblIervice

{

public Remotehrraw ()

i
AACODEGEN: This call is required by the ASP_.NET Webh Services Designer
Initiali: mponent () ;




Step By Step — Creating a Web Service

Start Page  RemoteArray.asmix.cs | Rematedrray.asmy.cs [Design] | Forml.cs [Design] | Forml.cs | Remotedrray.asmy.ress

|&§Re motedrray Remaotedrray ﬂ |‘=‘=¢E-inar1.r59ar|:h(int[] array,int whatToSearch)

Component Designer generated codel

[WebMethod { Description = "Sorts the array") ]
public int[] Sorti{int [] array)
!

hrray.sort{array,l,array.Length) ;

return array;

[WebMethod { Descriptlon = "Reverses the array" )]
public int [] Rewverse{int [] array)
!

Array.Reversef{array,(,array.Length);

return array;

[WebMethod { Description = "Returns the index of a number in the array or a negative"
+" walue 1f the number i1z not found™) ]
public int BinarySearch {int [] array,int whatToSearch)

{

return Array.EinarySearch(ﬁrray;D,array.Length,whatTOSearch};




StepBy tep & Creating"a' Web Service

StartPage RemoteArray.asmx.cs | Remotedrray.asm.cs [Design] | Forml.cs [Design] | Farml.cs | Rematedrray. asm.resy

‘%Remnteﬁrrayﬂemnteﬂrray ﬂ "f:‘ElinarySearch(int[] array,int whatToSearch)

[WebMethod ( Descriptilon = "Returs an array of strings that represent the array ltems." )
public string(] Display(int [] array)
{

string [Joutput = new stringlarray.length];

for {int 1 =10; 1 < array.Length ; 1+4)
output[1] = "array[" + 1 + "] = " + array[i].Tostring{);

return output;




/ Ly
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) By Step — Creating a Web Servi

» Press Ctrl + F5 to Run the Web service.

3 RemoteArray Web Service - Microsoft Internet Explorer

File Edit View Favorites Tools Help

,

3 Bact > |£| |§| o] ‘_,.7'3’ Search \jf Favorites 520 [
Addrass [EE htip focalhostRemotefray /Remotefrray.asmsx e | Go

Links

nem v v | Puen - 2o Al nrmwos | D Depn Dme. - e Hotmal | 88 Messenger

RemoteArray

A simple web serwvice that sorts, reverses, binary search and displays an array of ints.

The following operations are supported. For a formal definition, please review the Service Description.

+ BinarySearch
Returns the index of a number in the array or a negative value if the number is Nnot found

Sort
Sorts the array

Display
Feturs an array of strings that represent the array items.

Reverse
Reverses the array

|
W Local intranst




Step By Step — Using Remote Array
» Add a new project to RemoteArray Solution

Build Soluton

Rebuild Solution

Batch Build...

- Qr_lﬁ';;_.l Liration Manager...

Set Startlp Projects, ..

Debug

Fename

Froperies

Vebp S€e e




Step By Step — Using Remote Array

» Choose Windows Application from the
templates.

» Add a web reference for the Remote Array
Web Service.

» Remember that it's inside an asmx file.




Step By Step — Using Remote Array

Add Web Reference

Mavigate to a web service URL {asmx or wsdl) and click Add Reference o add all the available services found at that LIRL.

Qeack © | B far

o flocalhost/Remotedrray /Remotedrray asmy| - d GO

» | wieb services found at this UREL:
Re thEArraY 1 Service Found:

& simple web service that sorts, reverses, binary search and - Remotearray
displays an array of ints,

The following operations are supported. For a formal definition,
please review the Service Description.

e« BinarvsSearch
Feturns the index of a number in the array or a negative
value if the number is not found

Web reference name:

localhost

|
|
!
!

« Sort

Sorts the array Add Reference

+ Display
Feturs an array of strings that represent the array items.

Reverse
FReverses the array




Step By Step — Using Remote Array

» Add the following elements to the Form




Step By Step - Using Remote Array

N\

» Create a private RemoteArray object and a
private int array object to the Form.

» Insert this code after the Initialize component

part.

public Forml ()

{

InitializeComponent () ;

ra = new localhost . REemoteArrayvi) :

Eandom r = new Eandom () ;

array = new int [20];

for {(int 1 = 0 ; 1 =< 20 ; i++)
array[i1] = r.MNext (20} ;

for (int 1 = 0 ; 1 = 20 ; 1i++)
chNumber . Items .Add (1. ToString () ) ;




- .I
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Step - Using Remote Aray

b’
| e S 7a )

private wvoid btnSort Click {(cbject sender, System_EventArgs =)

private void btnDisplay Click {okbject sender, System.Eventirgs =)
i
string [] text = ra.Displazx{arrayv) ;
1bEesults . Items .Clear () ;
for {(int i = 0 :; i = text.Length ; i++)
lbResults . Items . Add (text [1] ) :

private void btnReverse Click{okbject sender, System.EventArgs =)

{

array = ra.Reverse {arrayv) ;

private void cbhbNumber SelectedIndexChanged (cbject sender,

i

Svstem _EventArgs =)

int i Int3Z .Parse (chMNumber . 3electedIndex _ ToStoing () )

int ©t = ra.Binarv3iearch {arraywy, i) :

if { £t == 0 7}

txtResult _Text = "The item wou reguested is in index " + £t .ToItring ()
=lse

txtResult .Text = "The number vou chose doesn™t exist™;




Step By Step — Using Remote Array

» Set the Windows Application project as the
Startup

o x

Solution Explorer - Re...

R.ebuwild

Froject Dependancies. ..
Project Build Order...
Add

Add Peference...
Addd eference. ..

et as Starip Froject
.4

Save RemobeArray Client

. Remove




Step By Step — Using Remote Array

» Compile and run the application.

» This Is an example that an XML Web
application can be used over Windows and
not only with ASP.NET




