Bill Buchanan, SoC

>

Bill Buchanan

Author:



s Course Outline
| L.OlolC‘tll

Kalani

Unit O: Introduction to .NET -

Unit O: Introduction to .NET -

Unit 1: Creating/Manipulating Datasets Unit 1
Unit 1: Creating/Manipulating Datasets Unit 1
Unit 2: Manipulating XML Data Unit 2
Unit 2: Manipulating XML Data Unit 2
Unit 3: .NET Remoting Unit 3
Unit 3: .NET Remoting Unit 3
Unit 4: Web Services

Unit 4: Web Services

Tanieq Guide




Bill Buchanan, SoC

e

Bill Buchanan

Author:



!1£.O 1 O 10(:‘1”11

11010 01110111
N~

Introduction

Outline

Introduction to SOAP.
Web service creation.

Client invocation of Web services.

SOAP extensions.
Asynchronous XML Web service.

XML Wire formats.
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Developing XML Web Services and Server
Components with Visual C# .NET and the .NET
Framework

Consuming and Manipulating Data I

Creating and Managing Microsoft Windows® Services,
Serviced Components, .NET Remoting Objects, and
XML Web Services

Testing and Debugging

Deploying Windows Services, Serviced Components,
.NET Remoting Objects, and XML Web Services




Web services: An extension of .NET Remoting, but use
Web applications for their services. Advantage: More security.
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SOAP

Envelope

<soap:Envelope -«
xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<message xmins:m="http://www.soapware.org/">
<title>hello</title>
<content>This is the message</content>
</message>
</soap:Body>
</soap:Envelope>
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fDisco/UDDl: Used to discover the services available on a Web
server.

1

<?xml version="1.0"?>
<discovery xmIns="http://schemas.xmlsoap.org/disco/">
<discoveryRef ref="http://localhost/GetCapital/GetCapital.disco" />
<contactRef ref="http://localhost/GetCapital.asmx?WSDL"
docRef="GetCapital.html"
xmlms="https{/[schemas.xmlsoap.org/disco/scl" />
<schemaR ref=nGet Capital.xsd"
xmlns="schemas.xmlseap.org/disco/schema” />
</discovery>

WSDL: Provides a way for a Web serverto inform clients
on the format of the messages it will accept,
that it can send the results in. These include:

AMethods it can provide.
AThe URLs of the methods.



111 N1
109 O 01
1101008 ] 1110111

. o

To create a DISCO file, append ?disco onto the URL on the Web service:

http://localhost/GetCapital/GetCapital.asmx?disco

&) http://localhost/GetCapital/GetCapital.asmx?disco - Microsoft Internet Explorer g@
File Edit WView Favorites Tools Help .1.’

. - — = » o : »
eEack > \ﬂ \ELl ‘) - Search . Favorites @ ;GDDglEv

- Address | @1 hitp://localhost/GetCapital/GetCapital.asmi?discol v Go

<?xml version="1.0" encoding="utf-8" 7=
- «discovery xmins:xsd="http:/ /www.w3.org/2001 /XMLSchema"
xmins:xsi="http:/ fwww.w3.org/ 2001 /XMLSchema-instance"
xmins="http:/ fschemas.xmlsoap.org/disco/">
zcontractRef ref="http:f flocalhost/GetCapital f GetCapital.asmx?wsdl"
docRef="http:/ /localhost/GetCapital /GetCapital.asmx"
xmins="http://schemas.xmlsoap.org/disco/scl/" /=
<soap address="http:/ /localhost/GetCapital/GetCapital.asmx"
xmins:ql="http:/ /MyWeb.com//GetCapital" binding="q1:GetCapitalSoap"
xmins="http:/ /schemas.xmlsoap.org/disco/soap/" />
</discovery=

{:El Done \:J Local intranet
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To create a WSDL file, append ?wsdl onto the URL on the Web service:

http://localhost/GetCapital/GetCapital.asmx?wsdl

(@ http://localhost/GetCapital/GetCapital.asmx?wsdl - Microsoft Internet Explorer g@
File Edit Vew Favorites Tools Help ",'

O O W @G P dommare T @ Cooges :

@ http://localhost/GetCapital/GetCapital.asmpwsd| [V] Go

Y

: Address

<?xml version="1.0" encoding="utf-8" 7=
- <definitions xmins:http="http://schemas.xmlsoap.org/wsdl/http/"
xmins:soap="http:/ fschemas.xmlsoap.org/wsdl/soap/"
xmins:s="http:/ /www.w3.org/2001/XMLSchema" xmins:s0="http:/ /MyWeb.com/fGetCapital"
xmins:soapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmins: tm="http:// microsoft.com/wsdl/mime/textMatching/"
xmins:mime="http:/ /schemas.xmlsoap.org/wsdl/mime/"
targetNamespace="http:/ fMyWeb.com/GetCapital" xmins="http:/ /schemas.xmlsoap.org/wsdl/"=
- <types=
- =s:schema elementFormDefault="qualified" targetNamespace="http://MyWeb.com/GetCapital"=
- «s:element name="CapitalCity">
- <s:complexTypex>
- <s:seguence:>
<s:element minCccurs="0" maxOccurs="1" name="findcountry" type="s:string" />
</s:sequence>
</s:complexType>
<fs:elementz=
- «s:element name="CapitalCityResponse">
- <s:complexTypex
- <s:seguence:>
<s:element minCccurs="0" maxOccurs="1" name="CapitalCityResult"
type="s:string" />
</sisequence>
</s:complexType>
</s:element> [V]

”@ Daone ‘:J Local intranet




DISCO file. A static discovery file.

VSDISCO. Dynamic discovery files, represented by the .vsdisco file
extension, enable clients to discover all Web services in the current folder

and any sub-folders, unless they are explicitly excluded in the dynamic
discovery document.
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http:\\....wsdl DISCO.EXE

»
>

v
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WSDL. Services interfaces,
and data types.

DISCOMAP. Shows
the name of the WSDL
file.

C:\tttt>c:  \ bin \ disco http://localhost/GetCapital/GetCapital.wsdl

Microsoft (R) Web Services Discovery Utility

Disco found documents at the following URLS:

http://localhost/GetCapital/GetCapital.wsdl

The following files hold the content found at the corresponding URLSs:

.\ GetCapital.wsdl < - http://localhost/GetCapital/GetCapital.wsdl
The file . \ results.discomap holds links to each of these files.
C:\ tttt>dir
05/03/2005 22:33 4,194 GetCapital.wsdl

05/03/2005 22:33 397 results.discomap
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> CS. Proxy class.

http:\\....wsdl WSDL.EXE

A 4

C:\ Inetpub \ wwwroot \ GetCapital>c: \ bin \ wsdl
http://localhost/GetCapital/GetCapital.asmx?wsdl /out:myProxy.cs

Microsoft (R) Web Services Description Language Utility
[Microsoft (R) .NET Framework, Version 1.1.4322.573]
Copyright (C) Microsoft Corporation 1998 - 2002. All rights reserved.

Writing file 'myProxy.cs'.



& WebApplication1 - Microsoft Visual C# .NET [design] - WebForm1.aspx [9[=1%%] x

Fle Edit View Project Build Debug Data Format Table Frames Tools T&MTookit Window Help n for help - X

- - » Debug ~ (@ socket - R R E B
2 X || Object Browser | Start Page  WebForm1.aspx 4 b % Solution Explorer - WebApplicationl 2 x T

T... I

A... —

Data

Add Web Reference .ﬁ

AMEXNIE 37 AME G EE eSS

(-

HE-.

Cli..

G... 03 Design HTML

Find Results 1

Ready

Page 76 Sec 1 76/229 At 11.2mm Ln 19 Col 1

MNavigate to a web service URL (asm or wsdl) and click Add Reference to add all the available services found at that URL.

P Back

URL: | http://localhost/ GetCapital/ GetCapital.wsd|

ﬂ - Go

Web services found at this URL:

"GetCapital" Description

1 Service Found:
Methods

O system.web

+ =+ system.web.services
& -0 system.xml

-8 WebApplication

With a Add Web

Reference the proxy
IS automatically generated
Advantage: Easier to update,
with just a right-click and select
Update Web reference.

Ready

Ot

1| || Description

3
Index
Look for:

Task List - 0 Build Error tasks shown (fite... 2

- GetCapital
m  CapitalCity{findcouniry As string) As string
|m WebApplication1 - Micrasoft Visual C# .NET [design] - Object Browser [;][i’]ﬁ
Ele Edit View Project Buld Debug Tools T&MTookit Window Help
- = b B » Debug - | g8 socket - B mR T
B x| | object Browser | Start Page | WebForm1.aspx | Web References\...\Reference.cs 40 x| Solution Explorer - WebAppication1 x
A... | Browse: Selected Components v Customize... | £ - 03 - & = El@m @
£ Objects Empty = g References ~
% D mscord - calost
9 - system.dsta € GetCaptalwsdl
i _sttem' = ) Reference.map L
@ system.drawing \H] Reference.cs o

Fitered by:

L«

[Visual c#

— operator
- operator

about - operator

query expressions
-2 compiler option [C#]
= operator
> operator

about -> operator
~addmodule compiler option [C#]
-anyuser option
-baseaddress compiler aption [C#]
-bugreport compiler option [C#]
-checked compiler option [C#]

>

h

2 X 9] ndex[ &1
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fc:\lnetpub \ wwwroot \ GetCapital>c: \ bin \ wsdl

Microsoft (R) Web Services Description Language Utility
[Microsoft (R) .NET Framework, Version 1.1.4322.573]
Copyright (C) Microsoft Corporation 1998 - 2002. All rights reserved.

1

wsdl.exe: Utility to generate code for xml web service clients and xml web
services using ASP.NET from WSDL contract files, XSD schemas and .discomap
discovery documents. This tool can be used in conjunction with disco.exe.

wsdl.exe <options> <url or path> <url or path> ...
- OPTIONS -

<url or path> -
A url or path to a WSDL contract, an XSD schema or .discomap document.

/nologo
Suppresses the banner.

/language:<language>
The language to use for the generated proxy class. Choose from 'CS/,
'VB', 'JS', 'VJIS' or provide a fully - qualified name for a class
implementing System.CodeDom.Compiler.CodeDomProvider. The default is
ICSI
(CSharp). Short form is '/I:".
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] 7 Iserver
Generate an abstract class for an xml web service implementation using
ASP.NET based on the contracts. The default is to generate client proxy
classes.

/namespace:<namespace>
The namespace for the generated proxy or template. The default namespace
is the global namespace. Short form is '/n:".

/out:<fileName>
The filename for the generated proxy code. The default name is derived
from the service name. Short form is '/o:'.

/protocol:<protocol>

Override the default protocol to implement. Choose from 'SOAP',
'SOAP12', 'HttpGet', 'HttpPost', or custom protocol as specified in the
configuration file.

/username:<username>

/password:<password>

/domain:<domain>
The credentials to use when the connecting to a server that
requires authentication. Short forms are '/u:', '/p:" and '/d:".

/proxy:<url>
The url of the proxy server to use for http requests.
The default is to use the system proxy setting.
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using System.Diagnostics;

using System.Xml.Serialization;

using System;

using System.Web.Services.Protocols;

using System.ComponentModel;

using System.Web.Services;

[System.Diagnostics.DebuggerStepThroughAttribute()]

[System.ComponentModel.DesignerCategoryAttribute("code™)]

[System.Web.Services.WebServiceBindingAttribute(Name="GetCapitalSoap",
Namespace="http://MyWeb.com/GetCapital™)]

public class GetCapital : System.Web.Services.Protocols.SoapHttpClientProtocol {

public GetCapital() {
this.Url = "http://localhost/GetCapital/GetCapital.asmx”;
}

[System.Web.Services.Protocols.SoapDocumentMethodAttribute("http://MyWeb.com/GetCapital/Capital City",
RequestNamespace="http://MyWeb.com/GetCapital”, ResponseNamespace="http://MyWeb.com/GetCapital",
Use=System.Web.Services.Description.SoapBindingUse.Literal,
ParameterStyle=System.Web.Services.Protocols.SoapParameterStyle.Wrapped)]
public string CapitalCity(string findcountry) {

object[] results = this.Invoke("CapitalCity", new object[] {findcountry});
return ((string)(results[0]));}
public System.IAsyncResult BeginCapitalCity(string findcountry,
System.AsyncCallback callback, object asyncState) {
return this.Begininvoke("CapitalCity", new object[] {
findcountry}, callback, asyncState); }
public string EndCapitalCity(System.lAsyncResult asyncResult) {
object[] results = this.EndInvoke(asyncResult);
return ((string)(results[0]));



WSDL.: Use to generate proxies for other developers to
use, before the final service is available.

/out: Sets the output proxy class.

/namespace specifies a unigue namespace for the new
space.

UDDI registries: Quick way to find services.

NHTML document does not con
Information A means there is no WSDL or DISCO files.
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<soap:Envelope xmins:SOAP="http://schemas.xmlsoap.org/soap/envelope/"
soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<soap:Body>
<message xmlns:m="http://www.soapware.org/">
<title>hello</title>
<content>This is the message</content>
</message>
</soap:Body>
</soap:Envelope>

SOAP request

Client SOAP reply

WWW server

Services:
servicel()
service2()
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An enhancement to this is SOAP which uses HTTP and standard Web
server technology to transfer requests and responses. The advantage of
using a Web server is that traffic to and from a Web server is also likely to
be allowed through a firewall, whereas RPC traffic is often blocked.

RPC has been rated as the No.1 security weakness, and many
organisations block its propagation.
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<Envelope xmins="http://schemas.xmlsoap.org/soap/envelope/">
<Body>
<Message xmlins="http://www.soapware.org" />
</Body>
</Envelope>

SOAP is a communications protocol which allows remote clients to gain
access to services provided on a Web server. It basically provides a standard
format for sending and receiving messages, and is platform/language
independent. It has been standardized by the W3C, and is based on XML.

SOAP uses XML to create a message, which is contained within an envelope,
along within an optional Header element. It then contains a Body element,
and an optional Fault element (which contains the reason why an error
occurred in the processing of a SOAP message).
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<soap:Envelope xmins:SOAP="http://schemas.xmlsoap.org/soap/envelope/"'>
<soap:Body>
<Message xmlins:m="http://www.soapware.org/"/>
</soap:Body>
</soap:Envelope>

The first line is the xmlsoap namespace, which identifies the envelope as a
SOAP Envelope. It is also possible to make namespaces explicit. Most SOAP
messages do not use the default namespace, but using an explicit one.
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<soap:Envelope
xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<message xmins:m="http://www.soapware.org/">
<title>hello</title>
<content>This is the message</content>
</message>
</soap:Body>
</soap:Envelope>

Normally there are arguments added to an element (which is <message> in
this case).
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<soap:Envelope
xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/"
soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<soap:Body>
<message xmlns:m="http://www.soapware.org/">
<title>hello</title>
<content>This is the message</content>
</message>
</soap:Body>
</soap:Envelope>

In SOAP elements which are not supported are ignored, and the server will
continue to process the other elements. Along with this the envelope element
can contain other information, such as the encoding method.
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<soap:Envelope
xmlns:SOAP="http://schemas.xmlsoap.org/soap/envelope/"
soap:encodingStyle="http://schemas.xmlsoap.org/soap/encoding/">
<soap:Body>
<message xmlns:m="http://www.soapware.org/">
<title>hello</title>
<content>This is the message</content>
<msgid xsi:type="xsd:int">1234</msgid>
</message>
</soap:Body>
</soap:Envelope>

The format of data can also be defined.
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An example of a SOAP request is

<soap:Envelope

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema - instance”

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">

<soap:Body>

<CalcRootResponse xmIns="http://MyMath.com/maths">
<CalcRootResult>9</CalcRootResult>

</CalcRootResponse>
</soap:Body>
</soap:Envelope>

= ————
- S~
-




An example of a SOAP request is

<soap:Envelope
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema - instance”

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlins:soap="http://schemas.xmlsoap.org/soap/envelope/">
<soap:Body>
<CalcRootResponse xmIns="http://MyMath.com/maths">
<CalcRootResult>9</CalcRootResult>
</CalcRootResponse>
</soap:Body>
</soap:Envelope>

- -~
-

-

-

S o
-
-

An example of a SOAP response is /‘

<double xmins="http://MyMath.com/maths">3</double>
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M SOAP SOAP M
€ssage Message Message essage
1-Serialize 2. Deserialize
. = " | XML
: . Request
Proxy i Request ‘ q Web
object : : : : service
i Response ' Response | object
Client | . .
4. Deserialize 3. Serialize

Server
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g SOAP SOAP
Message Message Message Message
1.Serializ§ 2. Deserialee

XML
Request
Proxy Request q Web
object Network service
Response Response object

Client ﬁ*
D ] D
I 4. Deserialize 3. Serialize E:

1. The client creates a new instance of an XML Web service proxy class. This object
resides on the same computer as the client.

2. The client invokes a method on the proxy class.

3. The infrastructure on the client computer serializes the arguments of the XML Web
service method into a SOAP message and sends it over the network to the XML Web
service.

4. The infrastructure receives the SOAP message and deserializes the XML. It creates an
instance of the class implementing the XML Web service and invokes the XML Web service
method, passing in the deserialized XML as arguments.

5. The XML Web service method executes its code, eventually setting the return value and
any out parameters.

6. The infrastructure on the Web server serializes the return value and out parameters into
a SOAP message and sends it over the network back to the client.

7. The XML Web service infrastructure, on the client computer, receives the SOAP
message, deserializes the XML into the return value and any out parameters, and passes
them to the instance of the proxy class.

8. The client receives the return value and any out parameters.
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Creating a Web service

Bill Buchanan
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http://localhost/

Development
server

A

Deployment
server

" Test/debug

Client

-
~ e
~ -

S~ _——-——

Deployment



A hidden code-behind file
associated with the XML Web
service's .asmkx file that Visual
ASMX Studio created for you contains this

code

http : //localhost/maths/mymaths . asmx
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Mew Project
Project Types: Templates: BE o= . .
(1 Agilent T&M Tookit Projects m ) e- be h | nd fl I e
(23 visual Basic Projects L =, b .
a"‘“‘sual C# PrDJECtS Commymr D)o sie sy ACH BICT LA ACH BICT WA~ Ilfh fha YRA I \Algh
D Visual _'I#'I’ maths - Microsoft Visual C# .NET [run] - MyMaths.asmx.cs u@]
+ D 'u"isual (C- Ble Edit View Project Buid Debug Tools TaMTookit Window Help
3 setup a EHE @ o8 Debug ~ [ Senicel  BE R
+-(1 Other P " e - HEAENO. BEhka T2 A% R,
D Visual St seare Page | MyMaths.asmic.cs [Desian]  MyMaths.asmx.cs | 4 I X || Solution Explorer - maths h IS
|@§math5.MvMaths j |'-'=0Ca|c5quare(d0uble val) J EE
{ j Q Solutlon maths (1 prn_]ect]
A project for or ff/ =summaty- +- References
praj /// Summary description for MyMaths. g‘sssnlﬂbmnfo-cs
f S e e e obal.asax
S "-"u:-,[m:‘rf - 6] MyMaths.asmx
- [WebService (Namespace="http://MyMath.com/maths") ] [ Web.config
: - public class MyMaths : System.Web.Services.WebService
Location: E (
Project wil be ¢ public MyMaths ()
(
//CODEGEN: This call is required by the ASP.NET Web Services Designer
FMore InitializeComponent ():
B }
= [WebMethod () ]
E public double CalcSquare (double wal)
(
return (val*val) ;|
B }
= [WebMethod () ]
public double CalcRoot (double val)
http (
4| LH
Task List - 0 Build Error tasks shown (filtered) a x
1 v|  Description Filz
[£] I | (]

T call stack | Breakpoints | E7] Command Window | B output Task List

Build succeeded Ln 26 Col 30 chai INS
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Mew Project
Project Types: Templates: EJ . .
(L Agilent T&M Toolkit Projects N e- be h | nd fl I e
(23 visual Basic Projects % @ .
a Vl‘sual C# PrDJECtS Comemmrt s sie o ACH KICT LA~ ACH KICT LA~k Ilfh fha YRA I \AIQ hu

(3 visual 149 maths

- Microsoft Visual C# .NET [run] - MyMaths.asmx.cs

ety

+-{Z7 Visual C- gl Edi
o | Setup al
+-[(1 Other Py
(23 Visual St stare pag
[%2 maths|

[

A project for o

Location:

Project wil be ¢

FMore

T * CalcSquare
http
4
Task List - 0
! v D
o <] i | (2
CEE( P % Local intranet

-

/o

&) MyMaths Web Service - Microsoft Internet Explorer

Address | http://localhost/maths/MyMaths.asmsx v Go H
- Google - Fle Edit View Favortes Tor ~ | &~
" — n 3 >
| - ~ -I "'\-\._.L i - 3 iy -
€ 6) |ﬂ |EL| ‘4 -/ Search 9 ¢ Favorites @3 o=

MyMaths

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

* CalcRoot

¢ CalcCube

"his

ject)

INS

Build succeg
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Mew Project
Project Types: Templates: ’EJ . .
(1 Agilent T&M Tookit Projects 'ﬁ a e'beh | nd flle
(23 visual Basic Projects % @ .
a Vl‘sual C# prDJECtS Commymr D)o sie sy ACH BICT LA ACH BICT WA~ Ilfh fh Q y “A I \AIQ h
D Visual J#w maths - Microsoft Visual C# .MET [run] - MyMaths.asmx.cs u@]ﬁ
- Visual C- g esiefs . . )
(3 setup al @ MyMaths Web Service - Microsoft Internet Explorer E]@
-] Other Pi A .
(£ Visual SY s agl| ¢ ADdrESS &1 http://localhost/maths/MyMaths.asmx v Go H 3 x hIS
al;maths. . : E
J] Al Google - Fle Edt View Favoites To ~ @ 0~ [ho
A project for o) |7 LN — g ; — il |*
€| 6) - |ﬂ |EL| ‘4 -/ Search 9 ¢ Favorites @3 " &g v
Location: Z
Project will be ¢ |7 MYM aths
FMore The following operations are suppaorted. For a formal definition, please review the Service
= Description.
E * CalcRoot
s CalcCube
% * CalcSquare
K —
Task List - 0 a x
! v D
¢ i >
a ] : | [ ] B
R %.J Local intranet

Build succeg

INS




