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Resumo

e The goal for this presentation is to build
our very first Web service!

\ ® We will be playing the role of the Web
~ service producer for this talk.
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Web Services Overview
Application Model

Partner
Web Service

Partner
Web Service
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Especificacdo do Servico WEB

e We will build a very simple Web Service that
provides two methods:

e one that adds to integers,

e and one that subtracts two integers.

|\ | e Essentially our service will sit there, waiting for
~__remote computers to ask, “What is the sum of x
- andy,” where x and y are integers. Our service
. ~ will then response, “The answer is z.”
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Criacao de um Servico WEB

e Building the Web Service (VS.NET)
o Testing the Web Service

o Examining the WSDL Document
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Creating a Web Service with
Visual Studio .NET

x|
T
Project Types: Templates: Ba &
{7 Wisual Basic Frojects ﬂ =
3 Wisual C# Projects [E] ‘!

{1 visual 1# Projects Wiindows Class Library Wiindows

-+{{] Setup and Deployment Projects Application Control Library
{1 Gther Projects

{7 wisual Studio Solutions @ @

Smart Device  ASP.MET Web  ASP.MET Web
Application Application Service _I
=)

New Project

|A project For creating %ML Web services to use from other applications

[dame: | IMyFirstWebService
Location: | hittp:f flocalhostimyFirstwebService| j Browse,,, |
ey Solution Name; I I™ create directory For Solution

Project will be created at http:fflocalhostifyFirst\WebService,

£less K I Cancel | Help |
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Creating a Web Service with
Visual Studio .NET
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Creating a Web Service with

m Visual Studio .NET

‘e Things to note/realize:
(o Web services are located on a Web server and

are accessible via a URL.
NET Web services use the file extension .asmx.

ET Web services are actually compiled
"p‘l»aisses. Particular methods of this class are the
methods the Web service exposes.

2006/2007 ADAV 9
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Creating a Web Service with
Visual Studio .NET

o To see the Web service class’s code, simply right-
. click in the Design window and choose, View Code.

Tis will display the file Servicel.asmx.cs, whose
de can be seen on the next slide.

2006/2007 ADAV 10
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using System;
using System.Collections;
using System.ComponentModel ;

ihamespace MyFirstWebService

(¢

public class Servicel : System.Web.Services.WebService

_N\\\\iusing System.Data;
| using System.Diagnostics;
| using System.Web;
d§ing System.Web.Services;

public Servicel()

{
InitializeComponent();

é 1
1 /7 return ""Hello World";

ublic string HelloWorld()
// 3}

2006/2007 ADAV 11
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Web Service Class

e Things to note:

e The class is given the same name as the
~ Web service file (Servicel).
e The class is derived (inherited) from the
~ System.Web.Services.WebService class.
‘e The class contains an example Web service
~method in comments, HelloWorld().

2006/2007 ADAV 12
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Adding Methods to the Web
Service Class

e Recall that a Web service exposes a set of
methods. These are methods that are callable
- by clients consuming the Web service.

‘e Adding such methods to the Web service is
] incredibly easy — first, just create a method like
you normally would.

2006/2007 ADAV 13
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Adding Methods to the Web

For example, to create our Add() method that will add

j%l\ Service Class

wo Integers, we’'d use the following code:

pe

public int Add(int x, int y)

Pub ic Function Add(x as Integer, y as Integer) as Integer
~ Return X +y
End Function

2006/2007 ADAV 14
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Adding Methods to the Web

m Service Class

‘e Next, add the WebMethod () attribute immediately
_prior to the method declaration.

[WebMethod O]
‘public int Add(int x, inty) { ... }

hodi()_>_
unction Add(x as Integer, y as Integer) as Integer

Note the line continuation character after
<WebMethod()> in the VB.NET example

2006/2007 ADAV 15
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Adding Methods to the Web
Service Class

e That's all there is to it!!!

K For each method in our class that we want to
A\ be available for the Web service, we simply add
A" that WebMethod() attribute.

's If you are following along, go ahead and add
~ the Subtract() method as well.

2006/2007 ADAV 16
Ambientes de Desenvolvimento Avancados




\ The Two Methods in VB.NET

'<WebMethod Q> _
lic Function Add(x as Integer, y as Integer) _

.~ Return x +y
End Function

<

Public Function Subtract(x as Integer, y as Integer) _
S ger

Return x - y

-End" Function

RV WY

>
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The Two Methods, in C#

[WebMethod ()]
-_public int Add(int x, int y)
n  {

return X + y;

ebMethod (]

public int Subtract(int x, int y)

€

return X - y;

2006/2007 ADAV 18
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2006/2007

Compiling the Web Service

e Once you have added the AddQ) and
Subtract() methods to the Web service, you

- need to compile the Web service class.

Ne To accomplish this, go to Build and choose

Build Solution.

ADAV 19
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2006/2007

Creating a Web Service

e Building the Web Service (VS.NET)

e Testing the Web Service
~ A\ o Examining the WSDL Document
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Testing the Web Service

e At this point, the Web service is complete and
ready for consumption.

f you visit the Web service directly through a
‘Web browser, ASP.NET provides human-friendly
interface to the Web service, known as the
S'e'rvi_ce description page. This page can be used

taunch a browser and visit the Web service:
http://localhost/MyFirstWebService/Servicel.asmx

2006/2007
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Testing the Web Serwce

3 Servicel Web Service - Microsoft Internet Explorer

b
T

JF\Ie Edit W¥ew Favorites Tools Help

| mpack -+ = - (D [H] | Dsearch GaFavortes meda B | BN S

| address [ hitp:focahostiMyFirstiiebService/ Servicel .asm

! I‘

4

Servicel

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

® Subtract

This web service is using http: / ftempuri.org/ as its default namespace.
Recommendation: Change the default namespace before the XML Web service is made public.
Each ®ML Web service needs a unique namespace in order for client applications to distinguish it from other

services on the Web, http//ternpuri.org/ is available for ML Web services that are under development, but
published ML Web services should use a more permanent namespace.

rour XML Web service should be identified by a namespace that you control. For example, you can use your
campany's Internet domain name as part of the namespace. Although many XML Web service namespaces look
like URLs, they need not point to actual resources on the Web, (XML Web service namespaces are URIs.)

For =ML Web services creating using ASP.NET, the default namespace can be changed using the WebService
attribute's Namespace property. The WebService attribute is an attribute appl\ed to the class that contains the ®M

L
jitah saruics mathade Palom i a cnde svamnle that cate the namecnacs fn "hitn: Hrnicencoft carnfinshesrvicse
4 i 3
|@ Dane

[ [ [BE ocalintranet v
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Testing the Web Service

e Note that the service description page provides
links for the Web service’s two methods.

‘e Clicking on either of these method names takes
- us to a description for the particular method.

This description page lists the means by which
he Web service can be invoked, and provides
‘atesting interface.

23
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[esti ng the Web Service
/ servicel Web Service - Microsoft Internet Explorer P =[]
J Eile Edit ‘ew Favorites Tooks Help ‘
J Ghak + = - (D tat ‘ DiSearch (Gl Faworites (@ Media <4 | E-S ==
J Address I@ http:fflocalhostiMyFirstwebServiceService . asmxfop=Add j
P
Servicel
Click here for a complete list of operations.
Add =
Test
To test the operation using the HTTP POST protocal, click the ‘Invaoke’ button.
Parameter Value
v |
Invoke
SOAP
The following is a sample SOAP request and response. The placeholders shown need to be replaced with
actual walues.
< |
|&] pone [ | B Localintranat
2006/2007 ADAV 24
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Testing the Web Service

e Enter two integer values into the X and Y
textboxes and click Invoke.

“e_This will invoke the Web service, passing in the
two parameters you specify.

The Web service’s response will open in a new
yrowser window.

ADAV 25
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Testing the Web Service

e http:,.-",.-"localhost,.-"MyFirstWehService,.-"Servicel.asm:if: i ] 4|
J Eile Edit View Favorites Tools Help |

e The Web service’s response from calling it with the
parameters 4 and 12:

B J dmEack - = - @ ol | @58&"["! [3e] Faworites @Media @ | %v >

J Address I@ htkp: fflacalhost{MyFirstwebService /Servicel , asmx: add j
\ r <7?uml version="1.0" encoding="utf-8" 7=
‘ <int xmins="http:/ftempuri.org/">16</int>
|ﬂj Done I_ I_ I_ (2R Local intranet 4
2006/2007 ADAV 2
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Notes on Testing the Web
Service

=

o Web services use SOAP as the message format
protocol.

‘hat is, messages being sent to and from a Web
service are encoded into a SOAP message, with a
>OAP envelope and SOAP body.

fowever, there are other, simpler message format
otocols in addition to SOAP: HTTP-GET and
HTTP-POST.

4
:
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Notes on Testing the Web
Service

o HTTP-GET and HTTP-POST send the input
parameters and Web service method output through
ther the QueryString or HTTP POST headers
epending on whether GET or POST is being used).

The testing interface in the Web page uses
TTP—POST — this is why the output received from
e Web service we tested a few slides ago is a
simple one line response, and not a complete
SOAP envelope.

2006/2007 ADAV 28
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Notes on Testing the Web
Service

o When creating a Web service, you can specify
~ what protocols it accepts (HTTP-GET,

G 'HTTP-POST, and/or SOAP).

' lote that with the .NET Framework 1.1, only the SOAP
otocol is supported by default. To provide HTTP-GET or
TTP-POST support you must explicitly specify this)

XZO'H‘f'i’IOOK at the Web service description page,
the format of the SOAP and HTTP-POST request
~and response messages are spelled out.
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Creating a Web Service

e Building the Web Service (VS.NET)
‘e Testing the Web Service
-\ o Examining the WSDL Document
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The Web Service's WSDL

?} Document

o All Web services contain a WSDL file (Web Service
Description Language) that very precisely spells out
the Web service’s methods, their input and output
parameters, how the Web service can be invoked
{TTP-GET/HTTP-POST/SOAP), and other such
ormation.

A:\Neb service description page contains a link to
e Web service’s WSDL file (go to the first page and
click the “Service Description” link)

2006/2007 ADAV 31
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The Web Service's WSDL
Documen

Ggack - & - (@D [H A Qoearch Garavoss Greda B - S

| Address [ http: flacalhost/MyFirst WebService/Service 1 asmec WSDL

<?uml version="1.0" encoding="utf-8" ?>
- adefinitions xmins:http="http://schemas.xmlsoap.org/wsdl/http/"
wmins: soap="http://schemas.xmlsoap.org/wsdl/soap/"
wrnlns: s="http:/ /www w3 .org/2001/XMLSchema”
=mins: s0="http:/ /tempuri.org/"
=mins: soapenc="http:/ /schemas.xmlsoap.org/soap/encoding/"
xmins: tm="http:/ fmicrosoft.com/wsdl/mime/textMatching /"
urins: mime="http://schemas.xmlsoap.org/wsdl/mime/"
targetMamespace="http:/ /tempuri.org/"
smins="http:/ /schemas.xmlsoap.org/wsdl/">
- ctypes>

- <s:schema elementFormbDefault="qualified"

targetMamespace="http:/ /tempuri.org/">

- =s:element name="Add">
- «sicomplexTypes
- «<sisequences
<s:ielement minOccurs="1" maxOccurs="1" name="x"
type="s:int" /=
<s:element minOccurs="1" maxOccurs="1" name="y"
type="s:int" />
«/sisequences
</sicomplexTypes
</fs element>
- <s:element name="AddResponse":

- <sicomplexTypes -
4l | 3

[&] Dane [ [ B Localintranet

4
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Where We're At Now!

e At this juncture, we’ve just completed creating
and testing our very first Web service. Wasn't
it surprisingly easy?

< \e Our Web service is now available and ready to
I\ be consumed!

2006/2007 ADAV
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?k\ Summary

saw that a Web service is actually a class.

eadd invokable methods to a Web service, we
imply add the WebMethod () attribute before the
"t-ﬁ»o*d in the Web service class.

Web service description page is available, which
- provides WSDL information and a testable
interface to the Web service’s method(s).

2006/2007 ADAV
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“NConsumo de

.NET Web S

imples
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Resumo

e The goal for this presentation is to consume the
Web service we built in the previous
- presentation.

'v ; Ne We will be playing the role of the Web service
v consumer for this talk.

"We will see how easy consuming Web services

& are with Visual Studio .NET.

ADAV 36
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Mediums for Consumption

e Web services can be consumed through both
desktop applications and Web applications.

e The process of consuming the Web service is
 the same for either approach.

‘We'll examine creating two consuming
_applications in this talk:

1. A C# WinForms desktop application

2. AVB.NET ASP.NET Web application

ADAV 37
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Stu

2006/2007

@ Start’ Create Project Types: Templates: Igﬂ
/anewVisual S :
A d]Q:____:NET

Consumption through WinForms

x|

New Project

{10 visual 3# Projects . Windaws Class Library  Windows
~+{Z] Setup and Deployment Projects Application Control Library
{1 Gther Projects

{7 wisual Studio Solutions = @

Smart Device  ASP.MET Web ASP.MET Web
Application Application Service _I
=)

|A project for creating an application with & Windows user interface

Mame: | W\nFormsConsumErl

Location: | CiMy Projectsiwritingslasp.net PROVFUlly Editable Dal j Browse, .. |

Project will be created at Ci, ., \Wwritingsiasp.net PROYFully Editable DataGridyCodel winFormsConsumer,

FMore oK I Cancel | Help |
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‘e Recall that our Web service has two
methods:

Add(x, y),and

» Subtract(x, ))

For the U, add two textboxes (for the

values of x and y) and two buttons, one

~ labeled “Add” and one labeled “Subtract”

e Finally, create a label for the answer.

% Designing the User Interface
\

2006/2007 ADAV 39
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Consuming the Web Service

eference to the Web Service.

ight click on the References folder in the Solution
plorer and choose “Add Web Reference.”

@ Solution “WinFarmsConsumet' {1 project)
= E?J WinFormsConsumer

- &

&p Add Reference. ..

= '°'5| add Wweb Reference. .. |
Fotmres
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Consuming the Web Service

2006/2007 ADAV 41
Ambientes de Desenvolvimento Avancados

Add Web Reference

Navigate ko & web service URL (asmiz or wadly and click Add Reference ko add all the available services Found ak that URL,

Go- @ (B [ o
| JE - =

ﬂ web services Found at this URL:

Start Browsing for Web Services =l

Use this page 25 a starting point to find Web services. You can click the links
below, or bype a known URL into the address bar.

Browse to:
= Web services on the local machine

= Browse UDDI Servers on the local network L]
Query your local network for LDDT servers,

el reference name:

= UDDI Directory
Query the UDDT business registry to find companies and production YWeb

sssssssss
Add Reference
» Test Microsoft UDDI Directory

Locate test Web services to use during developriert.

Canicel
=l Help

A

Consuming the Web Service

‘In the Add Web Reference dialog box, enter the URL of
the Web Service we created from the previous talk:

;tfgzlllocalhost/MvFirstWebService/Servicel.asmx

s will display the Web service’s description in the left
ide window pane and allow you to specify the Web
eference name.
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Consuming the Web Service

add Web Reference | S
Navwigate to a web service URL {asmx or wsdl) and dick Add Reference to add all the available services Found at that URL.
Geack & @ () @
URL: | TSI
Web services found at this URL:
1 Service Found: =
) ) . - Jervicel
The following operations are supported. For a formal definition,
please review the Service Description.
» Add
» Subtract E|

Web reference name:

localhost
This web service is using http: / ftempuri.org/ as its
default namespace.

Recommendation: Change the default namespace before
the XML Web service is made public.

Each XML Web service needs a unique namespace in order for
client applications to distinguish it from other services on the Wweb,
http: /ftemnpuri.org/ is available for ®ML web services that are

under development, but published XML Web services should use a Cancel
more permanent namespace. =
! | o =
)
2006/2007 ADAV 43

Ambientes de Desenvolvimento Avancados

Consuming the Web Service

e Change the Web reference name to
calculator, and then click the Add Reference
button.

' This will create a new namespace in your
~__project called calculator. This namespace will
~_contain a class named Servicel that has the
2 " methods from the Web service — Add(int, int)
. and Subtract(int, int).
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\ Consuming the Web Service

o Adding a Web reference actually creates what is
R called a proxy class on your computer.

his proxy class has all of the methods of the
emote Web service. These methods, when called,
nvoke the Web service.

Hence, you can call the Web service as if it were a
ocal component.

We'll discuss proxy classes in much greater detail in
future presentations!
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<spap Envelope namespaces>
<soapBody>
=Add xmins="Web Service Namespaca'>
=g=5=fa=

= Add=
<fsoap: Body=>
<(soap:Envelope>
(2)
dﬁ-

Praxy Class

{1} Client calls the proxy's method,
Add(5,8)
[2) The proxy serializes these
/| parameters into a SOAP message, =soap:Ervelope namespaces>

| <soap Body=
[| and sends it over HTTP to the Web <AddResponse xmins="Web Service Namespace™

service. <AddResult=1 3</AddResul>
(3) The Web service returns the </hddResponses
result of the method call, 13, </spapBody=
seriglized in a SOAP message. </soap:Envelope=

(4) The proxy class deserializes the
response, and returns the integer

value 13 to the client application. 6

<b=8</b> _
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% Consuming the Web Service

n the Add button’s Click event handler, simply create a
new instance of the proxy class and call the Add
method:

btnAdd_Click(object sender, System.EventArgs e)

Convert.Tolnt32(txtX.Text);
Convert.Tolnt32(txtY.Text);

lculator.Servicel calc = new Calculator.Servicel(Q);
t result = calc.Add(Xx,y);

this.IblAnswer._Text = result.ToString();
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Consuming the Web Service

Similar code goes in the Subtract button’s Click event

""" sting the application out, we see we get the desired

;l?,ltlifts :

-0l x|

Chdd T Subtract

Answer: 379
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Consumption through an
ASP.NET Web Application

e Consuming a Web Service through an ASP.NET
Web application is strikingly similar.

‘e Essentially, we just add a Web Reference, in the

- same manner, and then add the needed code in the
proper location of the ASP.NET Web page’s code-
behind class.
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Consumption through an
ASP.NET Web Application

i

New Project x|

Project Types: Templates: IEE
423 Visual Basic Project: - H
S Ve choen Create a new Visual
{1 Visual 3% Projects Windows

{7 Setup and Deployment Projects Application Flass Lbrary Cor\:\t‘:unljivbvrsary Stu d I O . N ET
-] Cther Projects
{21 visual Studio Solutions % @ AS P . N ET We b
T e e | @pplication project
A project For creating an application with a Web user inkerface n am ed

AN LA7EEN NN

[armes; |WebF uuuuu Consumer WebFOI"mSCOI’IsumeI"
Location: [ hetps/ftoc alhast febFarumsConsumer =] Erowse.
" add to Solution % Close Solution
Praject will be created at httpflocalhost{WebForumsConsumer.
Fhiore oK | Cancel | Help |
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Consumption through an
ASP.NET Web Application

e Create the WebForm Ul — again, use two
textboxes for the X & Y inputs, two buttons for

~ the Add/Subtract options, and a Label to display

A the answer.

"\ | o Add a Web Reference as before, again setting

- the Web reference name to Calculator.
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Consumption through an

?%l\ ASP.NET Web Application

Add the appropriate code for the Add and

Z,, ; »_ubtract Click event handlers.

P Vate_Sub btnAdd_Click(ByVal sender As System.Object, _
. ) Byval e As System.EventArgs) _
Handles btnAdd.Click
Convert.Tolnt32(txtX.Text)
Convert.Tolnt32(txtY.Text)

A

im x As Integer

~calc As New Calculator.Servicel

Dim result As Integer = calc.Add(x, V)
Me.IblAnswer.Text = result.ToString()
End Sub
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Consumption through an
ASP.NET Web Application

/3 webForm1 - Microsoft Internet Explorer 100 x|
J Eile Edit ‘Wew Favorites Tools Help |

J & Back * = - @ it | @Search [Fe] Favorites @Media 2

J Address I@ http:/flocalhost'WebFormsConsumer fwebFarml  aspx j
[-
X [343
T [121121

ﬂl Subtract |

Angwer: 121464

| -]
|&] pore l_ l_ l_ E Lacal intranet 4
2006/2007 ADAV 53

Ambientes de Desenvolvimento Avancados

Summary

e In this talk we saw how to use Visual
Studio .NET to consume a Web service.

o This process was simple, all we had to do
~ was create a Web Reference and then
we could call the Web service as if it was

‘alocal component.

: - We’'ll examine the details of Web service
consumption in a future talk.
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Questoes

/
%
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