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Definicion de Web Service
Una definicion simple:

“un Web Service es un programa que es
llamado desde otro programa a través de
la web empleando protocolos abiertos”

Protocolos
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Historia Interoperatividad

» Los Web Services son la evolucién 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.

» Los 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.
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Atravesar Firewalls Complejidad

» 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 través del port
80 Hﬂ@ facilitando la colaboracion.

» 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.
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Definicion de Web Services (rev.)

» Una definiciébn mas precisa:

eKnowledge eCommerco

eCatalogs oSupply Chain

» Una aplicacion que: sProcuvrent
eLeaming oSales
» Se comunica con otra mediante POl rieting | SSOES
protocolos abiertos (HTTP,

L C A Ot

Applications

SMTP, etc.) nteg

» Procesa mensajes XML
encapsulados mediante SOAP.

» Describe sus mensajes
empleando XML Schema.

» Provee una descripcion usando
WSDL.

» Se descubre mediante UDDI.

'WEB SERVICES

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 interaccion entre estos componentes
involucra:
» Operaciones de publicacion.
» Operacién de blasqueda.
» Operaciones de ligado (binding)/invocacion.
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El modelo Web Service (cont.)

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

1. puby WScar

Proveedor_del Cliente del
Web Service Web Service

Registro del
Web Service

3. ligar/invocar

Componentes de Web Services

» XML — eXtensible Markup
Language — Un mecanismo
uniforme de representacion e
intercambio de datos. J—‘

Web Services Technologies

» SOAP — Simple Object Access

Points to Description

! T =======s===zsszzssss »> WsDL
Protocol — Un estandar de Registry
comunicacion. . ___

» UDDI — Universal Description, 4 TS i
Discovery and Integration g [ "~:.'j‘ £ Quscrbes
specification — Un mecanismo g oon ¥
para registrar y localizar una p
aplicacién WS. S o)

Consumer Service

» WSDL — Web Services . —
Description Language — Un ——
metalenguaje estandar para
describir los servicios ofrecidos.
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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

Servicio de
I Tarjeta de
Crédito

<
Aplicacion Servicio R
II ] ger:ctlol
e Hotel
= R

de Avion
"Cliente" y "Servicio" son roles relativos:
Servicio podria ser Cliente de otros Web Services.
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Conclusioén

¢Por qué los Web Services 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
que difieren en software y hardware.

jechai z@s. uns. edu. ar

Gracias...

, %P

Javier ’—‘ Javier ’—‘
Echaiz Web Services 13 Echaiz Web Services 14

i Sl
@@ ﬂ@j@®

» http://msdn.microsoft.com/webservices/understan
ding/webservicebasics/default.aspx

» http://lwww.w3schools.com
» http://lwww.w3c.org/TR/soap
» http://www.w3c.org/TR/wsdl
» http://www.uddi.org

» http://www.developer.com/services/article.php/21
95981

» http://www.xmethods.com

» ...google!
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Web Services Def. (W3C) XML
» A Web service is a software system » XML stands for EXtensible Markup
Language.

» Identified 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 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.
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XML vs HTML

An HTML example:

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

XML vs HTML

» This will be displayed as:

John Doe

2 Backroads Lane

New York

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

</body> » HTML specifies how the document is to be displayed, and not

Y what information is contained in the document.
</html> » Hard for machine to extract the embedded information.
Relatively easy for human.
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XML vs HTML SOAP

» Now look at the following:

<?xml version=1.0?>
<contact>
<name>John Doe</name>
<address>2 Backroads Lane</address>
<country>New York</country>
<phone>045935435</phone>
<email>john.doe@gmail.com</email>
</contact>

» In this case:
» The information contained is being marked, but not for

» 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 is, HTTP message contains a SOAP

displaying. . message as its payload section.
» Readable by both human and machines.
égxiaeirz Web Services 21 ég;i;; ’W‘ 22

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.
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| | </soap:Envelope>

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 xmins:m="http://www.stock.org/stock">
<m:GetStockPrice>
<m:StockName>|BM</m:StockName>
</m:GetStockPrice>
</soap:Body>

chaiz

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="http://www.stock.org/stock">
<m:GetStockPriceResponse>
<m:Price>34.5</m:Price>
</m:GetStockPriceResponse>
</soap:Body>

| | </soap:Envelope>
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SOAP Security

» SOAP uses HTTP as a transport protocol
and hence can use HTTP security mainly
HTTP over SSL.

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

» The WS-Security specification 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
capabilities, 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.

M
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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

WSDL Document

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

</message>

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

</message>

web service.
» message - The messages used by the web <portType name="StocksRates">
service. <operation name="GetStockPrice">
» types - The data types used by the web <input message:“GetStockPric_eRequest"I>
service. <output message="GetStockPriceResponse"/>
. . . </operation>
» binding - The communication protocols used <IportType>
by the web service.
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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 Visua Basic
Projectsif you prefer this language).

3. Choose
ASP.NET
Web
Application
as your
template

A project for creating an application with a Web ser nterface

Location: [ htp://iocalnostawebappicationl ~]  erowse

Traject will be created at http:/flaca hostAebaApplicationt,
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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\FirstExample

Step by Step — using a web service

» You can open IIS 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.
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Step by Step — using a web service

Step by Step — using a web service

» In the new project you opened 5808 5 &
in VS.NET Move to the T
Solution Explorer.
» Right Click on the References i
folder and Choose Add Web B st cs
References. B bt

[ webFarm1.aspx

» This Opens the Add Web
Reference Dialog Box.

Boob [T e, Hlres,

Javier
Echaiz
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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
process.

Step by Step — using a web service

L (asm or wedl) and clck Add Reference to add al the avai

Navigate 2w services found at that URL,

Opack

WL [Itpi/ive.cape "pwsdljAirpor thieather.wedl

"AirportWeather" Description

Documentation
Hrportweather

Methods
 getHumiiity(
= getLocation()
= getob()
u getbressure()
= getskyConditions()
= getsummary()
= getTemperature()
u getvisibity()
= getwind)

e
oo
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Step by Step — using a web service

» Add a new Web Form.

[ Solution FirstExample' (1 proje

[ Buld
Rebuild
£ Add New Item... Add »
21 Add Existing Ttem... Add Reference...
1% Mew Folder Add Web Reference.
3 Acd Web Form. . Set as StartUp Project
] Add Web User Control... Debug »
(9] Add HTML Page... Save FirstExample
W] Add web Service..
3] Add Component... K Remove
e Add Class... Rename
: : i L Properties
oA Solu. | B Clas T TEIRES

Step by Step — using a web service

» Add the following Controls to the Web Form

Javier ’—‘
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Step by Step — using a web service

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

H—] private void btnGetSummary Click(object sender, System.EventArgs e)
{
con.capescience. live Airportieather aw = new
com.capesclence.live.AirportWeather () ;
con.capescience. live.Weathersunnary ws = aw.getSummary (txtCode.Text);

1bResults.Itens.Clear();

1bResults.Items.Add (ws.location);
lbResults.Items.Add ("Temprature: " + ws.temp):
1bResults.Itens.Add ("visibility: " + ws.visibility);
1bResults.Items.Add ("Wind: " + ws.wind);

Step by Step — using a web service

1. Set the Web Form asthe Start Page.
2. Build and Run the Program.
3. Try to use the Web Application.

Efe 51 1mla
B ¥

et As Start page

Exclude From Project

o)
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Step By Step — Creating a Web Service

» In this Step | will create a new Web
Service and write a Simple Program that

Step By Step — Creating a Web Service

» Create a new Visual C# project with the name
RemoteArray. The following screen appears.

uses it. B
» The program will perform various i
operations on an array.
» The client program will be a simple dialog
box that activates those opeartions.
égﬁ:’z Web Services 43 é?ﬁfl; S Sevce 7 - 44

Step By Step — Creating a Web Service

» To see the code Press on the following hyperlink.

0 add cormporents to your class, drag them fram tre Sarver Eqplorer or Toolha and use the Properties window to se: thei properties, "0 reate methads and events for
your cless, 2k here o swith 0 cods view,

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.

Javier ’—‘
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Step By Step — Creating a Web Service

Step By Step — Creating a Web Service

2dd Reference X Add Reference (=4
NET | com | proseess | = = el
BEESm Browse..
T Y [Pam & (M= rmorerTErS [wersmm = =
Sy CAWINDOWS Microsot seect | = ST
gl 1 i . .
i 1.0.5000.0
1o
10
1.0.5000.0 - Lus0uu0 -
Selected Components
— — B [ Carpenent Harms Trps [ Sourcs [ Romave
:.YSEEm.W/WS'?VWS-ﬂ" NET CAINDOWSMICrosar FLNE .
| ‘ | oK cance el
& Help i
Javier Web Services 47 Javier Web Services 48
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Step By Step — Creating a Web Service

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

Start Pae [RemntaAray asmes | Remntearay.asms.cs [esign] | Frrmtcs Design] | Form es | Remoimérray.asmress

[P RomatoArray Romatoarray =] [@BinaryScarcn(intl | array int whatToSoarch)
s ing Syslen:
nsing System_Collections;

using System.ComponentModels

using System.pata;

using SysLem-Diagnoslics;

Nming System Web;

using Systom.Wob.Scrvicos:

using System.windows.korms;

[ namespace Remotehrray

(] /77 <summary>
/// summary description for Servicel.
777 </summarys

LilebService ¢ e = "nttpi//l Lnost/RenoteArray” .,

Description = "A simple web Service that SOrts, roeverses, binary scarch and”
H +7 displays an array of ints.” )]
=] public class RemsteRrray : System. Web Services WelService

[
= public Remotenrray ()
¢

J/CODRGEN: Thi= call is required by the AGP.NRT HWeb Services Designer
Tnitia i}

Step By Step — Creating a Web Service

StartPags RemoteArray.asms.cs | Remotearray.asmy.cs [Design] | Form.cs [Design] | =ormi.cs | Remotearray.asrmcresx

[AgRemotearray Rematear-ay | [*®einarysear-hin(] srray int wnaTcSearch)

[Conponent Designer generated code]

[WebMethod i Description = "Sorts the array" |
public int[] Sortiiat [] array)

5 [WebMethod i Descristion = "Reverses the array" } ]
B rublic int [] Reverse(int [0 array)
(

Array.Reverse (array, D, array.Length) ;

return array;
}

5 [WebMethod i Description = "Returns the index of a number in the array or a negative"
+" value if the number s not found")]

= rublic int Binarytearch (int [] array,int whatTosearch)

return Array.EinarySearch (Jrray,0,array.Length,vhatTosearch);

}
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Step By Step — Creating a Web Service

Start Page RemuteArray‘asmx.m‘RermteAvra‘/‘asmx‘ts Design] | FormLcs [Desion] | Forni.cs | Remctdrray asmi.resk i
‘“@Rsmnmrraykermmva‘/ j "i‘E\narySEar[h(nt[] array,nt whatToBearch) I}
[WekMethoc ( Description = "Retuss an array of strings that represent the array -tems.' ).

= punliz striag(] Diepley(in: [] acray)

{

string [Joutpit = new string[arzay.length];

for (int i=17; i< asray.lengsh @ it4)
output[i] = "areey[" + 14 '] = " + array[i].ToString();

retucr outout;

Step By Step — Creating a Web Service

» Press Ctrl + F5 to Run the Web service.

RemoteArray
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Step By Step — Using Remote Array

» Add a new project to RemoteArray Solution

=]
Z' Buid Solution

Rebuid Sclution
Batch Build...
Configuration Manager.
INew Project... | Add »
are Existing Project... Set StartUp Projects...
Existing Project Erom web. . DebLg >
3 Add Mew Item... Save RemoteArray.sin
1 Add Existing Item @ save Al
. Rerame
=ment the arrey items.” )] |FN Tt

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.
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Step By Step — Using Remote Array

Add Web Reference =]

HNavigato to 2 wob

ice URL (asm or wodl) and click Add Roforenco to add all the available sorvicos found at that URL.
Qrack

URI

A simple
displays

The following op- upported. For a formal definition,
please review the Service Liescription

o BinarySearch
Keturns the Index of a number In the array or a negatve
wvalue if the number is not found

* 30

gk

® Display
Returs an array of Strings that represent the array items

® Reverse
Reverses the arra: ¥

< > Help

Step By Step — Using Remote Array

» Add the following elements to the Form

= =

Sant Reverse | Display |

IbResults

Choose Number °[Choose number  ~ |

o
i E
B
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Step By Step — Using Remote Array

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

Step By Step — Using Remote Array

» Insert the following code to controls handler

. TR private veid b lick(chiect sender, svstem.uventaras o)
» Insert this code after the Initialize component - t
b
part. e s
3
public Forml {}
( +
InitializeComponent () ;
private void blnReverse . clickfobject sender, Syslem.Evenlhcus e)
{
ra = new localhost.RemoteRrrayi): T farray):
Random r = new Random () ; .
- privare woia cbrumbe edindexChanged (Objact sender, ystem_lventArgs )
array = new int [20]; 1
for (int i = 0 ; i < 20 ; i+H int i = int (cbnumber . selocted index . Lostring O) :
array[i] = r.Next (20} ; narysearch (array, i) ;
for (int 1 =0 ; i < 20 ; i++) )
chNumber . Ttens .Add (1. ToSTring () ) T oext = Tihe item yonu raquested in in index 1+ Torostring ()
} lt.Text = "The number vou chosc docon™t cxict’:
— - [
Javiel . e
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Step By Step — Using Remote Array

» Set the Windows Application project as the
Startup

Add Wel Refererce...
Set as StartUp Project
Debug

I Save RemolearayClier L

x

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
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