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Overview

The Web Service standards define how to build application functionality that is made
available to remote machisasing generally available Internet protocdlee Web part
defines how application functionality is accessed. The services relate to the idea of
providing reusable application functionality without having to download or install
application code. Using WeRervices, Service Oriented Applications (SOA) capitalize

on this set of principles as the way to build and deploy a set of distributed services. Any
interaction with the set of services is governed by a set of exposed schema, contract and
policies. SOA ten extends these basic concepts to define services as autonomous,

independently deployed and a version managed entity within an application.

The end result is th&/eb Servicebecomehe generalframeworkfor building service
endpoints that communicat@er HTTP.This enables design patterthatallows
companies to move from the traditional tightly coupdgglicationgo aloosely coupled
service oriented model. In this ngaradigmlarger systemare composed of smaller
onesthatprovidethe buildirg blocks to dynamically assemble and deliver cooperative

enterprise servicesundamentallyarchitecture designed this waljowsany application
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includingmobile applications teasilyassemblend leveragéack end servicesom

existing components.

Like SOA, Web Services are an abstract concept basedmwing set oindustry

driven standard©ne of the ways th&N\ET Framework implements tbes is the
SystemWeb.Services namespace within a Web Service end pagmx paggthat is
executed by thASP.NET runtime. Another way is to use the Windows Communication
Foundation (WCF) within the .NET Framework 3.0. In this artredewill explore how
these integrated concepts are used to IABHNX Web Servicesvith Visual Studio 2005

and the .NET Framewkr

The Foundations of Web Services

ASP.NET Runtime
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Figure2-1 The Web Request Pipeline model

The ASP.NET runtime is responsible for providing éixecutionenvironment forNET
applicatiors that usehe System.Web namespace. Within the .NET Framework this
namespace gplies the clases and interfaces that endimewser and servdrased
communication. ThASP.NETruntimecomponent consists apipeline and &eries of

HTTP handlers that provide services for inbound message requests.



One of the handlers responsibde processing Web Service requastdudes a SOAP
transprt that directs messages to the ASP.N&SImxend point Each incomingnessage
request is processed by iastance of the IHTTPHandler interfaae shavn in Figure 2
1. This interface defines tlemntext that arASP.NET application implements to
synchronously processTHT P We b r ethepsedd3 TP ©iandlelrstthatsire used to

interact with the low level request and response servicesdaayl|S.
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Figure2-2 The Web Servicenapping in IS

All properly formatted HTTP requests contain a fully qualified URhefile extension
containedat the end of th&JRL is used by IIS to route the message request to a set of
Internet Server Application Programming Interfaces (ISARtgrsions. These
extensions as shown in Figur€2ontain the list ofile mappings used by IIS service

a Web requesBy default both .aspx and .asmx pages are mapped to the aspnet_isapi.dll.



When any properly formatted requested is received IS passiesctly to the
aspnet_iapi.dll that then forwards the requésthe ASP.NET worr process
(aspnet_wp.exe). This procassesponsible for performing the request pissing and
returning the resulback to the aspnet_isapi.dll that returns the tedsck to 1IS. The
ASP.NET worker procedsandsthe messagever to a chain of managed objects called
the HTTP pipeline. This pipeline is activated by creating a new instance of the
HTTPRuntime class and then calling the ProcessRequest method. By d&&UNET
always has a single worker process running that manages all Web ap@ication

distinct AppDomain. Each AppDomain has its own instance of the HTTPRuntime class
which serves ais entry point to the pipeline. To help process the rstjte

HTTPRuntime initializeseveral internal objects. These helper objects include the cache
manager and internal file system moniteatareused to detect changesthe source

files for an application.

The HTTPRuntime also creates the application contexhtrequest and fills it with
any of the HTTP information specifio the request. Within ASP.NET this context is
represented by an instance of the HTTPContext class that encapalliatesmation
about an individual HTTP request. Additionally, the' HPRuntime creates a text writer
The text writer represents an instance of the HTTPWriter alaggontains the buffer of

text programmatically output by code on the page.

Once the HTTP runtime is fully initialized it finds an instance of the HTTPApptin

class to route the request. The HTTPApplicationFactory class creates and manages a pool



of these objects to handle the incoming recgidste HTTPApplication class generically
defines theeommonproperties and eventsr all ASP.NETapplication objets.By

design the HTTPApplication class handles a single request at a time counting on the
HTTPApplicationFactory to manage the entire object pool. The HTTPApplication class
alsoserves as the base class for the Global.asaftleough, an optional cks for
developerst serves as thiase class for all ASP.NET applicatiodghen therequest
arrivesfrom the HTTPApplicationFactorthe HTTPApplicatiorclasscreates the

application state anghenfires theevents contained in the Global.asax file.

What are HTTP Handlers?

The HTTPApplication object also gives thegistered HTTP modules apportunity to
identify the proper handler to service theomingpage requesthis is done by
dynamically loading the .NET HTTPHandlers based on the incoming psgesea and
configuration entries found in the Web.config fil@ace the proper handler is identified it
is thenattached to the ASP.NET event chdiheHTTPHandlerserve as thend point

that gets called to handle application level request processing.
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Flgure 23 Deflnlng the Web Serwce Handler

wvebinfo ="Syeten.Ueb. HrtpForbiddenHandler” vall

HTTP Handlers areundamentallyclasses that impheent the IHTTPHandler interface

All of the built in HTTPHandlers ardeclared in the root Ab.configfile andused to



route inbound message requests $pecfic HTTP Handler implementation. Each

handler is a .NET clastesigned tananagea specific set of extensiorfsor example, the
.asmx extension for Web Service routes all requestse
System.Web.Services.Protocols.WebServiceHandlerFactowdbrSrvice as shown in
Figure 23. This namespace then manufactures an instance of the Web Service teandler

service the request

Web Service Fundamentals

1. Directory — The client attempts to locate a/

XML Web Service and receives a URL

2. Discovery — The client request the discovery” pp) (or other
/ document containing the URL discovery
™

mechanism

3. Description — The client request the service \

description
XML Web Service \

Client 4. Wire Format — the client makes a request to/’
the XML Web Service

XML Web Service

Figure 24 The XML Web Services infrastructure.

Web Services ara combined set dfardware and softwa infrastructure that supports

both machine and application message based interaction. Logically, the infrastructure
needed to quport this as shown in Figuredis based on a known model of discovery to
locatedeployedWeb Services, service descriptidor definition, and standard wire

formats to communicate. Machines and applications are only able to interact with a Web
Servicethrough the exposed contract. The contractWSDL document that describes

the allowable XML documents enclosed in a SOAPetope.



WSDL is an XML based syntax that is used to negotiate the details of a Web Service
with client. Essentially, WSDprovides the contract for an external system to
understandhings likethetyping and binding requirement$ aservice Typing
communicates exactly whatypes ofdatastructuresnust be submitted and the binding
details exactly how it must be seAny receivedmessages h a t mdtah thése
requirements arautomatically rejectedML and SOAP are the most commuveb

Service messag howeveras we will see later they are not the only possible formats.

The Web Service Implementation

The ASP.NETruntimesuppors the implementationf Web Serviceshrough the HTTP
addressable endpoint of an .asmx. fllkis page islesigned to autoatically create
extensible WSDL, dispatch Web methods, serialize argbdalze parameters, and
provide hook for message interception within yapplications.
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Visual Studio 2005 introduces a Web project model that can use either IIS acdhe |

file system to develop Web applicatioifis model is an ideal solution only when
developing ASP.NET Web Services and Web Pages that are rendered locally.

Tamp.lates: | [ EI

= ¥isual Studio installed templates

.,a N %)
= pes \%
(=) L=VR ﬁ!’x &3
ASPUNET Web FREEHE | Personal Wieh  Empty Web ASP.MET

i Sike Starker Kit Sike Crystal Re...

My Templates

Search Online
Templates. ..

A Web site For creating =ML Web services

Location: File System w | | Ci\Books\Programming Business SolutionsiChapter 2\Samplesizipe |

Language: visual Basic v

Figure 25 Selecting the Web Service Template.




ASMX Web services are built using Visudl8io 2005 by selecting the Web Service
template as shown figure 25. This Visual Studiotemplate is used to create the boiler
plate designers anchportthe properNET namespace®eb Services are handled by
the System.Web.Services namespaces. WinenvaNeb Service project is creatibis

imports the following baseamespaces as shown in Table 1.

Table 1: Web Service Namespaces

Namespace Description

System.Web This namespacenables browser and sery
communication for the .Net Framework.

System.\¢b.Services This namespace enables the creation of
XML Web services using ASP.NET.

System.Web.Services.Protocol This namespace defiathe protocol used
to transmit data across the wire during th
communication between the Web Servict
client and server.
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Figure 26 Default set of files created for Web Services
Once the project is created it containslisieof files needed tdeginbuilding the Web

Service ashown inFigure 26.

The WebService Directive

TheWeb Service templataddsa special@Web&rviceattributeto the .asmx fileas

shown below



<%@ WebService Language="vb" CodeBehind="~/App_Code/Service.vb"
Class="Service" %>

This attribute signifies to the ASP.NET runtime and compiler that this class contains
system requiredchformation abotithe Web Service implementatiddy default,the URL
of the Web Service is derived from the file that contains this attribbiedirective
contains the attributes shown in Table 2.

Table2: The attributes of the WebService directive.

Attribute Descripton

Class Specifies tlk class that implements the
Web ServiceThis is automatically
compiled the first time the service is

accessed.

CodeBehind Specifies the souramdefile that
implementgheWeb Service

Debug Specifies whether thé&/eb Service shdd
be compiled with Debug symbols.

Language Specifies theNET developmentanguage

used when compiling inline code

**k%k Note***
The WebService attribute is similar to ta@#age directive for .aspx pages.

The WebServiceAttribute Class

The Common Languge Runtime (CLR) alls the addition of keywordeclaratios

called attributes to annotate various programming elements like types, fields, methods
and properties. These special attributes are saved as part of the application metadata and
used to describgpecial properties of the application code to the runtioeexample

these attributes are useddescribe how to serialize data, specify characteristics that are

used to enforce security and even limit just in time (JIT) compiler optimizations.



When ©de is compiled, it is converted into the Microsoft Intermediate Language (MSIL)
and placed into a portable executable (PE) file along with metadata generated by the
compiler.The compiler will automatically create these attributes when you declare any
instances of a class that is inherited from the System.Attribute like the
System.WebServicesAttributattributesare used to plagextra descriptive information

into the metadata that can be extracted by the runtime reflection seByabestaultthe

initial signature for any Webe8vicein the code behind fileontains theemplate

generated code Listing 21 that implements severaf these special attributes

Listing 2-1
<WebService(Namespace:="http://tempuri.org/")> _
<WebServiceBinding(ConformsTo:=Wsi Profiles.BasicProfilel_1)> _

<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _
Public Class Service
Inherits System.Web.Services.WebService

<WebMethod()> _
Public Function HelloWorld() As String
Return "Hello World"
End Function
End Class

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

* HelloWorld

This web service is using http: / /tempuri.org/ as its default namespace.
Recommendation: Change the default namespace before the XML Web service is made public.
Each XML Web service ns

Web, http:/ftempuri.o
se a more psrmane
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Your XML Web service should be identified by a namespace that you control. For example, you can use your company's Internet
domain name as part of the namespace. Althaugh many XML Web service namespaces laok like URLs, they need not point to
actual resources an the Web, (XML Web service namespaces are URIs)

Far ><MLWh ng u gASPNET the default n. ged u gth e WebSer
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Figure 27 The autegenerated help page.

By default, the WebServices Attribute accepteperties as shown in Table 3.0nce these
attributes are added they become reflected in the system generated help page as shown in
Figure 27.

Table 3 The Properties of the WebService Attribute
| Name | Description \

1C



Description A descriptive message for thiéeb service

Name Gets or sets the name of &b service.

Namespace Gets or sets the defanamespace to use
for the XML Web servie.

WebService attributes are used to identify or proeidditionaldescriptive information
aboutdeployedWeb Services. For example, the namespace attribute is used to uniquely

identify aWeb Service endpoint. By defaulthen a Web Service project iseated by

Visual Studio this is set to http://tempuri.org. This temporary system defined

namespace that is used to idenéifiWeb Services code generated by the .NET

framework.Prior to deployment iis important this is changed to a unique namespac

that i s owned by your organization. For exan

domain name as part thfe unigueXML namespace.

Al t hough many XML Web Servicear enatdatyys paces | o
required to point to a valighysicalresource on the WelXML namespaces offer a way

to create names in an XML document that are identified by a Uniform Resource Identifier

(URI). Within the WSDL of a Web Service, the namespace is used as the default for

XML elements. For example, the nanfeadNeb Service and its methods pertain to the

namespace specified by the namespace property. Any elements specific to WSDL are

associated with thiettp://schemas.xmlsoap.org/wsddimespacd. t 6 s t hi s combi na
XML namespace and elements that unigjuééntifies a Web Service. For example, a

Web Service witlall the conpleted attributes is shown in Listing2

Listing 2-2

<WebService(Description:="A test Web Service", Name:="The Web Service
Test", Namespace:="http://www.thomscontent.com/")> _
<WebServiceBinding(ConformsTo:=WsiProfiles.BasicProfilel_1)> _
<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _
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Public Class Service
Inherits System.Web.Services.WebService

<WebMethod()> _

Public Function HelloWorld() As String
Return "Hello World"

End Function

End Class

The Web Service Test

& test Web Service

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

Figure 28 The fully attributed page.

Whenthe Web Service isunthis modifies the default page as shown in Fidli8e

Address @] http:fflocalhost: 1267 fwebSite 3 Service, asmx?WsDL fu a G

<tuml version="1.0" encoding="utf-8" 7=
- «wsdl:definitions xmlns: soap="http:f/schemas.xmlsoap.org/wsdl/soap/"
amins: tin="http:/ /microsoft.com/wsdl/mime /textMatching /"
zimlns: soapenc="http://schemas.xmlsoap.org/soap/encoding /"
amins:mime="http:/ /schemas.xmlsoap.org/wsdl/mime /"
amins: ths="http:/ /www.thomscontent.com/" smins: s="http:/ /www.w3.0rg/ 2001 /XMLSchema"
amlns:soapl2="http://schemas.xmlsoap.org/wsdl/soap12/"
amlns:http="http://schemas.xmlsoap.org/wsdl/http/"
targetNamespace="http:/ /www .thomscontent.com/"
amins: wsdl="http:/ /schemas.xmlsoap.org/wsdl/">
<wsdl:documentation xmins:wsdl="http:f/schemas.xmlsoap.org/wsdl/"> A test Web
Service</wsdl: documentationz
- awsdlitypess>
- <s:schema elementFormbefault="qualified"
targetMamespace="http:/ /www .thomscontent.com/">
- =s:element name="Helloworld">
“sicomplexType /=
/s elements
- =s:element name="HelloWorldResponse"=
- =sicomplesType:s
- <5isEquences
<s:element minDccurs="0" maxCcours="1" name="HelloworldResult"

tuna—"c ctrinn" /-

Figure2-9 TheupdatedNVSDL Document

There are twavays to access th&SDL documenfrom aWeb browserFirst is by
selectinghe Services Description link that is available onftheneworkgenerated help
pages as shown Figure 29. Also, any Web Service canbe passelle 6 ? WS DL 0

parameter to the URL in order to view tthecument.
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The Webmethod Attribute

All Web Services are built using the WebMethods attribute on the beginning of either a
sub or procedure. This attribute is used to expose any public methods or sub procedures
to Web Service clients though the .asmx enaifp@he additionaproperties of this
attributeare used téurther configure the belvior of theWeb service method he

Webmethod attribute takes the parameters as shown in4.able

Table4: WebMethod Properties

Property Name Description

Description A descriptive message describing the W¢
service method.

MessageName The name used for the Web service metl

in the data passed to and returned from
Web service method.

CacheDuration Gets orsets the number of seconds the
response should be held in th8P.NET
cache.

TransactionOption Indicates the level of transaction support
Web Service method supports.

BufferResponse Gets or sets whether the response for th

request is buffered.

The Description and MessageName Properties

Imports System.Web
Imports System.leh.Services
Imports System.Veb.Services.Protocols

3 <WehService (Nemespace:="http://tempuri.oral") > _
<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _
Public Class Service

Inherita System.Web.Services.WehService

<lebMethod{)> _

Public Funcrion LookupCustomer (EyVal CustomerID hs Integer] As String
Return "Customer Lookup by Customer ID"

End Function

<WebMethod{)> _
Public Function LookupCustomer (ByVal CustomerName As String) As String
Feturn "Customer Lookup by Customer Neme!

End Function

“End Clas=s

Figure 210 An overloaled Web Service

Adding a description to your web methods prevents application consumers from having
to guess at its function. It is important to include a description for web methods as you

would for the service class. This is especially important wherla $¢érvice contains
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overloaded method&or example, assume you have a web iSerthat contains an

overloaded customéwokup as shown in Figure20 If you attempt to run this service

without providing a description the IE test page generates a ruexiception a shown

in Figure 211.

Server Error in '/OverLoad’ Application.

Both System.String LookupCustomer(System.String) and System.String
LookupCustomer(Int32) use the message name 'LookupCustomer’. Use the
MessageName property of the WebMethod custom attribute to specify unique
message names for the methods.

Description: Anunhandled exception occurred during the execution of the curent web request. Please review the stack trace for more information abot the
ervor and where it originated in the code.

Exception Details: System InvalidOperationException: Both System.String LookupCustomer(System String) and System String LookupCustomer(Int32) use the
message name ‘LookupCustomer'. Use the MessageName property of the WebMethod custom etiribute to specify unique message names for the methods

Source Error:
in unhandled exception was gensrated during the execution of the curzent web request. Information

regarding the origin and location of the exception cen be identified using the exception stack

trace below.

Stack Trace:

[ImvalidOperationException: Both System.String LookupCustomer(System. String) and System.String LookupCustomer{Int3
System.Web. Services.Description. ServiceDescriptionReflector. CheckForDuplicateMethods{Logi calMethodInfo [] methad
System.Web. Services.Description. SerwiceDescriptionReflector.Reflect (Type type, String url) +126

Figure 211: Failure to provide a description generates the following error.

Commenting the procedure is a similar process to what we did earlier with the class

definition. Starteach method declaration with aedbMethal attribute. Us¢he

Description property to add a description of your web method and MessageName

property to change its namas shown in Listing -3.

Listing 2-3

I mports System.Web

Imports System.Web.Services

Imports System.Web.Services.Protocols

<WebSevice(Namespace:="http://tempuri.org/")> _

<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _

Public Class Service
Inherits System.Web.Services.WebService

<WebMethod(Description:="Customer Lookup by Customer ID",
MessageName:="Cus tomerIDLookup")> _

Public Function LookupCustomer(ByVal CustomerID As Integer) As

String
Return "Customer Lookup by Customer ID"
End Function

14



<WebMethod(Description:="Cus tomer Lookup by Customer Name",
messageName:="CustomerNameLookup")> _
Public Function LookupCustomer(ByVal CustomerName As String) As
String
Return "Customer Lookup by Customer Name"
End Function
End Class

Once the MessageName and Description property is added the IE test page changes to

reflect thesesashown in lgure212.

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

s LookupCustomer
Messagehame="CustormerlDLookup”
Customer Lookup by Custorner ID

LookupCustomer
Messagehame="CustomerfameLaokup”
Customer Laokup by Customer Name

Figure 212 The updated test page

By default, the WSDL document includes a <porttype> tag for each of the supported
access protocols. For Web Services these are the HTTP POST, HTTP GET, and SOAP as
shown in Figur@-13. This tag contains anML document element for each of the

exposed web methods. In addition the name attrifatesach of thenputand output

elements contaitheassigned method names

—|=wsdl:portType name="ServiceSoap">
% = er'>
<wsdl:documentation xmins:wsdl="http://schemas.xmlsoap.org/wsdl/">Customer Lookup by Customer
ID</wsdl: documentations
<wsdlinput name="CustomerIDLookup" message="tns:CustomerIDLookupSoapIn" />
<wsdl:output name="CustomerIDLookup" message="tns:CustomerIDLookupSoapOut" />
</wsdl:operationz
- <wsdl:operation name="LookupCustomer">
<wsdl:documentation xmins: wsdl="http://schemas.xmlsoap.org/wsdl/">Customer Lookup by Customer
Name</wsdl: documentations
<wsdl:input name="CustomerNamelLookup" message="tns:CustomerNameLookupSoapIn" />
<wsdl:output name="CustomerNameLookup" message="tns:CustomerNameLookupSoapOut" />
</wsdl:operationz:
</wsdl:portType>

Figure 2:13The updated WSDL document

The EnableSession Property

By design ASP.NET W Serviceshare the sammontext aASP.NET applicatios

This means that Web Services haeeess to thASP.NETApplication and Session
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object infrastructuréWhile an ASP.NET application has ordypeApplication object, it

can haveanultiple session obgts, whichs used to store data on a per client bd3s.

Web Services, thstate management mechanism is disabled by default and can be
enabled by setting the EnableSession property to true. It is important to remember that

enabling session managemeah decreasapplicationperformance

The first time the client submits a request\ifieb server creates a unique
HTTPSessionState object. In ordeditierentiate between each of the client sessions, a
unique identifier is assigned to each sessioncbbjée client is responsible for
presentinghis identifier to the serven order toaccess any client specific data stored in
session state. Typically, this identifier is stored in cookiea @dment and automatically
included as painf the URL string By default ifcookies are enabled on the Web browser,
it automatically presents the appropriate cookie along with the HTTP reHoestver,

Web Services are not able to interact with the Web browser directly which makes session
management a manual preseThe developer becomes responsible for setting the cookie
for each server calkFor exampld.isting 2-4 shows howthis can be dont track the

number of times a Web Service has been called.

Listing 2-4
Public Class Counter
Inherits WebService

<WebMethod(Description:="Used to record the number of times this
service has been accessed", _
MessageName:="Web Service Usage")> _
Public Function ServiceUsage() As Integer

" If the XML Web service has not been accessed, initialize it
to 1.
If Application("WSServiceUsage") Is Nothing Then
Application("WSServiceUsage") = 1
Else
" Increment the usage count.
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Application("WSServiceUsage") =
CInt(Application("WSServiceUsage")) + 1
End If

' Return the usage count.
Return Cint(Application("WSServiceUsage"))
End Function
End Class

The CacheDuration Property

Properly implemented caching in your Web Servioesease$oth scalability and
performance. One of the east ways to implement caching is with the Gabration
property of the WebMethod attributdNET implementstype of caching called output
caching This is dondy storing matching pairs of requests and respamsag ann
memoryhash tabldor the sgcified amount of time. During this time any incoming
request that matches a request already in cache forces the sentputadhe cached
response. Usthe CacheDuratiopropertyas shown in Listing -5 to set the number of
seconds request/responseips held in tle cache

Listing 2-5
<WebService(Namespace:="http://tempuri.org/")> _
<WebServiceBinding(ConformsTo:=WsiProfiles.BasicProfilel _1)>
<Global.Microsoft.VisualBasic.CompilerServices.DesignerGenerated()> _
Public Class CacheClass

Inherits System.Web.Services.WebService

<WebMethod(Description:="Returns the current time",
CacheDuration:=60)> _
Public Function ReturnCurrentTime() As String
Return My.Computer.Clock.LocalTime.ToLocalTime
End Function

The caching mechanism often ideal for web methods that involve processor intensive
or other expensive types of queries where the results change infreqBentyse the
caching system is based on request/response pairs, feusgsserver resourcés

situations where a vikemethods range of expected input parameters is small. If however

you have a wide range of expected parameters the bashdablean grow quickly and
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consume a great deal of memory. This cafuberaggravatedf the web method

outputsa large amoundf return data.

***Note *k%k

In ASP.NET 2.0 the default HTTP test page method is an FHOBT. By default, this

type of request is not cached. When testing application that utilizes caching make sure
that you change the default request to an HGHT.

The TransactionOption Property

A transaction is defined as a unit of work. When units of work are combined and
executed together they collectively result in either success or faflareoperationOne
of the most common examplebtransactionss a creditcard process. In this transaction
the credit card number is received, authenticated, and then charged. If any of the

individual pieces fails to complete, the entire process is rolled back and started over.

.NET provides support for MTS or COM+ stylengactions through the

System.EnterpiseServices namespBgedefault transactions are disabledET

supports a set of propertifes this attributeas shown in Table.5

Table 5 Properties of the TransactionOption

Transaction Type Description

Disabled Indicateghat theWeb Method does not ru
within the scope of a transaction. When
request is processed, téeb Service
method is executed without a transaction

NotSupported Indicates that th#/eb Service method dog
not run within the scope of a tration.
Whena request is processed Wveb
Service method is executed without a
transaction.

Supported Indicates that th&/eb Service method dog¢
not run within the scope of transactions.
Whena request is processed, iveb
Service is created withouttensaction.
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Required Indicates that the XML Web Service
method requires a transaction. Since XM
Web Service methods participate as the
root object in a transaction, a new
transaction is created for the calling
method.

RequiresNew Indicates the XML WelService method
requires a new transaction. When a requ
is processed the XML Web Service is
created within a new transaction.

When usingNET transactionsithin aweb methodt is only able tgarticipate as the

root object in the transaction. This ams that your web methods may call other
transations but mayot itself be called as part of a transaction started by another object.
This limitation is due to the stateless nature of the HTTP protocol. As a result, the
Required and RequiresNewluas forthe TransactionOption arhie samend both

declare a RequiresNew method that stamtwtransactionHowever, théisabled,
NotSuppored and Supported all disable transactions for the web method despite what

their names imply.

For exampleListing 2-5 showsan example of beginning a new transacfmmthe credit
card service that is calledhen afundstransfer is initiated.

Listing 2-5

Imports System

Imports System.Web.Services
Imports System.EnterpriseServices

Public Class Bank
Inherits WebSe  rvice

<WebMethod(TransactionOption := TransactionOption.RequiresNew)> _
Public Sub Transfer(Amou nt As Long, AcctNumberTo As string,
AcctNumberFrom As string )

Dim objBank As New MyCOMObiject()

If objBank.Ge  tBalance(AcctNumberFrom) < Amount Then
' Explicitly abort the transaction.
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ContextUtil.SetAbort()

Else
' Credit and Debit method explictly vote within
' the code for their methods whether to commit or
" abort the transaction.
objBank.Credit(Amount, AcctNumberTo)
objBank.Debit(Amount, AcctNumberFrom)

End If

End Sub
End Class

The BufferedResponse Property

The default behavior for a web method isttre a response in a memory buffer until
either the buffer is full or the response is complete. This storage process is called
serializationln most scenarios this works filbecause buffering results in improved
performance by reducing the amount of srarssions to the client. However, if youeb
method returns a large amount of data or takes a long time to run, you may want to
consider disabling buffering by setting the BufferedResponse property to false. This

setting causes .NET to send the respomsé kb the client as it is serialized

Typically, the only time you'll want to set BufferResponse to true is when you're
returning more than 16K of dateor al | practical pur poses, t
even change thidefault propertywithin an ASMX Web Service. However, for a

standardaspx pagé¢hat is meant for user outputt.can make sense to disable this for

long runningWebpages like a search page. So that the usesteat viewing the data

beforei t conspletelyreturned. However, beaae Web Services are desigriedhost to

host communicationthistype of scenario rarely occurs
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The WebServiceBinding Attribute

One of the most important aspects of using Web Services is that they are designed to be
cross platform. The standards for BV@ervices have been evolving over the last years
driven by the Web Service Interoperability Organization {VShis is an open industry
organization responsible for driving the adoption of Web Services and ensuring they are
conformant across platformBhe goal of the W$ is to promote and support a set of
generic protocols for the interoperable exchange of messages between Web Services.
Fundamentally, this means that protocols are independent of any action indicated by the
message other than those asi necessary for its secure, reliable and efficient delivery.
Interoperablaneans the message is suitable for multiple operating systems and multiple
programming language¥he WSI has developed a basic profile for Web Services. This
profile ensures thaleb Services are conformant to a set of known requirememss.

profile is enforced through a WSDL element called a conformance claim that is placed in

the WSDL.

Within WSDL a binding is similar to an interface in that it defines a set of concrete
operdions. Each Web Service method is a member of either the default binding within a
webservice attributer a binding supplied within the WebServiceBindingAttribute

appled to the class that implements iheb Service. The WebServiceAttribute takes the
propeties shown in Table.6

Table 6 The WebServiceBinding Properties

Name Description

ConformsTo Gets or sets the Web Services
Interoperability (WSI) specification to
which the binding claims to conform.

EmitsConformanceClaims Gets or sets a value that indies whether
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the binding emits conformance claims.
Location Gets or sets the location where the bindi
is defined.
Name Gets or sets the name of the binding.
Namespace Gets or sets the namespace associated
the binding.

Web Services Descriptidranguage (WSDL) defines two styles for how an XML Web
service method, or operation, can be formatted in a SOAP message: RPC and Document.
RPC formatting refers to formatting the operation according to the SOAP specification

for using SOAP for RPC; othervéiknown as Section 7 of the SOAP specification. RPC
formatting states that all parameters are encapsulated within a single XML element
named after the XML Web service method and that each XML element within that
element represents a parameter namediaf@oth RPC and Document style message

can be used to communicate with a Web Service using a Remote Procedure Call (RPC).
However, because of its construction the Document style message can also participate

more easily in a loosely coupled architecture.

Imports System.Web
Inports System.Web.Services
Imports System.Web.Services.Protocols

£ <WebService (Namespace:="http://tempurd org/ ") >

<UebServiceBinding[canfarms'ro:=IuIslProflles.BaslcPrafilelil, EmitConformancecClaims:=True) > 7)
<Global.Microsoft. Vi = E Fateal= _

Public Class Service
Inherits System.leb.Services.lebService

B <WebMethod{]> _

Public Function HelloWorld(] is String
Return "Hello World"

End Function

“End Class

Figure 214 The EmitConformanceClaims attribute

For example, thdefault Visual Studi®Web Service templatacludes a WS basic
profile conformance claimrhis ensures that the Web Service is a document literal
service and meets the various conformasiaens trat are needed to guarantee

interoperability In order to reflecand enforcehis claim in the WSDlset the
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EmitConformanceClaims attribute as shown in Fidtiiel. Onceset a new attribute is
added to thgeneratedVSDL documentatiofor clientconsumers as shown in Figure 2

15.

................
<wsdlipart name="parameters" slement="tns:HelloworldResponse" />
</wsdl:message>
- <wsdl:portType name="ServiceSoap"s
- <wsdl:operation nal loworld">
awsdltinput message="tns:HelloWorldSoapIn' />

+ i P
ort="http:/ /schemas xmlsoap.org/soap/http' />
orld":

>
="http:/ /tempuri.org/HelloWorld" style="document" />

/>

<
</wsdl:input>
dl s

Figuré 215 The WSDL Document element is modified for the conformance claim.

The conformance claim is based on a set of properties that ensure the Web Service is
interoperableNot all possible combinatiorege actudy conformant to the basic profile.
However, the WSDL.exe which is used to manufacture the WSDL will validate the
conformance claim to ensure that the Web Service meets these necessary requirements.
For example,fiwe were to add in an RP@&ding methoés shown in Listing -B.

Listing 2-6
Public Class ZipCodeService
Inherits System.Web.Services.WebService

<SoapDocumentMethod(Use:=Description.SoapBindingUse.Encoded),
WebMethod()> _
Public Function GetCityForZipCode(ByVal ZipCode As Str ing) As
String
Dim con As New SqglConnection
Dim rtnZipCode As String

con.ConnectionString =
ConfigurationManager.AppSettings("ZipDb")

Dim sglcom As New SglCommand

With sglcom
.Connection = con
.CommandType = Data.CommandType.StoredProcedure
.CommandText = "ZipCodeForCity"
.Parameters.AddWithValue("@zipcode", ZipCode)
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con.Open()
rtnZipCode = .ExecuteScalar
End With

Return rtnZipC ode
End Function

Server Error in '/ZipCodeService' Application.

Service 'ZipCodeService' does not conform to WS-I Basic Profile v1.1. Please
examine each of the normative statement violations below. To turn off
conformance check set the ConformanceClaims property on corresponding
WebServiceBinding attribute to WsiClaims.None.

R2706: A wsdl:binding in a DESCRIPTION MUST use the value of "literal” for the
use attribute in all soapbind:body, soapbind:fault, soapbind:header and
soapbind:headerfault elements.

- Input element soapbind:body of operation 'GetCityForZipCode' on portType
'ZipCodeServiceSoap' from namespace 'http://localhost.ZipCodeService.com/'.

- Output element soapbind:body of operation 'GetCityForZipCode' on portType
'ZipCodeServiceSoap' from namespace 'http://localhost.ZipCodeService.com/'.

To make it conformant change the implementation of the service to use 'rpc-literal’
or 'document-literal’ SOAP messages. You need to add explicit <font
class=value>Use=SoapBindingUse. Literal</font> property to all service and
method level attributes: SoapRpcService, SoapRpcMethod, SoapDocumentService,
SoapDocumentMethod.

Figure 216 The error generated for a failed WSI conformance claim.

When the Web Service is run it wikil the conformance claim and Visual Studidl wi

generate the following esr as shown in Figure-26.

XML Serialization with Web Services

| S0AP
request

Phase 2
Deserialize

Phase 1
Serialize

Proxy
e il Network

Server

Phase 3
Serlialize

Phase 4
Deserialize

| soap
1 _respon:

Figure 217 The XML Web Service Lifetime.

ASMX basedWeb Services are built on the standard .NET infrastructure and exposed
through namespaces. This means that making an XML Web Service call is similar to a
regular method call. The mainfférence is that instead of calling a method that is located
in the client application, you gerate a request message ovspecified transportn the

case of ASMX this is HTTPThereceivingWeb Service then processes the information
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and sends backresult messag® the client applicationlhe process of serialization is
used to convern object's public properties and fields toX@IL formatfor storage or
transport. Deserialization recreates the object in its original stased on th&XML

output. Figure 217 showghe process of communication between a client and an XML

Web Service.

The following describes the sequence of events that occur athXML Web service is
called:
1. The client creates a ndacal instance of an XML Web seice proxy d¢ass.
2. The client invokes a method on the proxy class.
3. The dient 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 called Web Serviaeceives the SOAP message dederializes the XML.
It creates an instance of the class implementing the XML Web service and
invokes the XML Web service method, passing in theet@lized XML as
arguments.
5. The XML Web service method executes its code, eventually setting the return
value and any obbundparameters.
6. TheWeb Servicenfrastructure serializes the return value andouhd
parameters into a SOAP message and sends it over the network back to the client.
7. The client computer receives the SOAP messiggerializes the XMlinto the
return valugeand passes thtd the instance of the proxy class.
8. The client receives the return value.

The primary purpose of XML based serialization in the .NET Framework is to convert
back and forth the incoming and outbound XML documentsstnedms to a runtime
object. The serialization of XML to a common language runtime object is designed to
make the object into a format that is easier to process. However, the serialization of

objects to XMLpersistghe objects state in an open, standaadapliant and platform

agnostic way.
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The .NET Framework supports XML serialization as either XML that supports the W3C
XML Schema Definition (XSD) schema or that is conformant to the serialization format
defined in section five of the SOAP specificati®iML documents converted to objects

by the XML Serialization process are by default strongly typed. The data type
information is associated with the elements and attributes in an XML document that
conforms to an XSD schemiauring the serialization processnly the public properties
and fields ofan object are serialized. Howevsaipeé fidelity is notguaranteedr-or

example, if you have a customer objduttexists in a sales namespad®r€ is no
guarantee that it will be serialized into an objedhefsame type. Howevehe benefit is
thata serialized objeatanbe shipped from one machiredanother without requirinthe

original typeis present on the target machine.

Serialization and the Dataset

By defaultthe .NET Framework includes two naspacedhat are used to serialize and
deserialize classes into an XML formdihe System.Runtime.Serializati@erializes
.NET classes usingbinary formatter. Theibary formatter uses a .NEJpecific format
and protocol to optimize size by reducing thenber of bytesent over the wire. For
example using the code in Listing7Ave can serialize a datasising thebinary format.
Listing 2-7

Dim ds As New DataSet

Dim da As New SqlClient.SqlDataAdapter("select * from employee",
GetConnectionString())

da.Fill(ds)

Dim bf As New Runtime.Serialization.Formatters.Binary.BinaryFormatter
Dim fs As New IO.FileStream(".. \ binary.txt", 10.FileMode.CreateNew)
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ds.RemotingFormat = SerializationFormat.Binary
bf.Serialize(fs, ds)

The System.Xml.Serializationamespceis an XML -centric approachlhis namespace
is designed tgerialize any XML simple or complex type represented iX@D schema
definition. This is the default namespace used by Web Services to encode mdssages.
DataSet.RemotingFormat is used toedetine the serialization format for the dataset. For

example, using the code in ListingB2ave can serialize a dataset using the XML format.

Listing 2-8
Dim ds As New DataSet

Dim da As New SqlClient.SqlDataAdapter("select * from employee",
GetConnectionS  tring())

da.Fill(ds)

Dim bf As New Runtime.Serialization.Formatters.Binary.BinaryFormatter
Dim fs As New 10O.FileStream(".. \ xml.txt", 10.FileMode.CreateNew)

' the default is to use the XML Formatter
ds.RemotingFormat = SerializationFormat.Xml

bf.Seriali ze(fs, ds)

The XMLSerializer class in the System.XML.Serialization namespace controls the
schema centric serialization. This class generates custom
XMLSerializationReader/XMLSerializationWriter pairs on a per type basis. By default,
the XMLSerializer usea one to one CLR class to XML complex type mappinsting

2-9 shows an example of serializing a custom class.

Listing 2-9

Imports System

Imports System.lO

Imports System.Xml.Serialization
Public Class Form1
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Private Sub Form1_Load(ByVal sender As Sy stem.Object, ByVal e As

System.EventArgs) Handles MyBase.Load

Dim serializer As New XmlSerializer(GetType(Orderedltem))

Dim i As New Orderedltem()

With i
ltemName = "umbrella"

.Description = "The super dry umbrella for all occasions"

.Quantity = 100
.UnitPrice = CDec(18.95)
.Calculate()

End With

' Create a FileStream to write with.

Dim writer As New FileStream("c: \ simple.xml", FileMode.Create)

' Serialize the object, and close the TextWriter
serializer.Serialize(writer, i)
writer.Close()

End Sub
End Class

' This is the class that will be serialized.
Public Class Orderedltem
Public temName As String
Public Desc ription As String
Public UnitPrice As Decimal
Public Quantity As Integer
Public LineTotal As Decimal

" A custom method used to calculate price per item.
Public Sub Calculate()
LineTotal = UnitPrice * Quantity
End Sub
End C lass

When the code in Listing-2 is executed this creates an XML file that contains the

serialized XML data as shown in Listingl®.

Listing 2-10
<?xml version="1.0"?>
<Orderedltem xmlns:xsi="http://www.w3.0rg/2001/XMLSchema
xmlns:xsd="http:// www.w3.0rg/2001/XMLSchema">
<ltemName>Widget</ltemName>
<Description>Regular Widget</Description>
<UnitPrice>2.3</UnitPrice>
<Quantity>10</Quantity>
<LineTotal>23.0</LineTotal>
</OrderedItem>

- instance"
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Classes can customize therializationprocess by dmrating classes with attributdsor
exampleusing theSystem.ComponentModel.DefaultValueAttribtivedefinea default
property value as shown in ListlA.

Listing 2-11

Public Class PurchaseOrder
<System.ComponentMo del.DefaultValueAttribute ("2006 ">
Public Year As String

End Class

Another option is to use a pattdhat createa Boolean field recognized by the
XmlSerializer, and to apply the XmlignoreAttribute to the field. The pattern is created in
the form of propertyNameSpecified. For ex@e) if there is a field named

"MyFirstName" you would also create a field named "MyFirstNameSpecified" that
instructs the XmlSerializer whether or not to generate the XML element named
"MyFirstName". Ths is shown in Listing 2.2.

Listing 2-12

Public Clas s OptionalOrder
' This field's value should not be serialized
"if it is uninitialized.
Public FirstOrder As String

' Use the XmlignoreAttribute to ignore the
' special field named "FirstOrderSpecified".

<System.Xml.Serialization XmllgnoreAttribute> _
Public FirstOrderSpecified As Boolean
End Class

Typed vs Untyped Datasets with Web Services

Along with late bound access to values through weakly typed variables. The disaset
provides access to data through a strongly typethphorWhen strongly typedataset

tables and columramreaccessedusing user friendly names and strongly typed vargable
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A typed dataset is a derived class. This means that is inherits all the methods, events and
properties of the dataset. Alsopiovides strongly typed methods, events and properties.
This means that you can access tables and columns by name, instead of using a collection
based method. Aside from the improved readability of the code, a typed dataset allows

the code editor to autmomplete code lines. Also, the strongly typed dataset provides

access taorrectly typedvalues at compile time. With strongly typed datasets, a type

mismatch error is usually caught when the code is compiled rather than at run time.

Many applications us@/eb Services to take advantage of commeusableservice for
applications. One of these is the ability to look up areascdidee wanted to create a
simple lookup Web Servidbat does this we could add ussle shown in Listing-23to
retrievea datast that contains the simplecation informatiorfor aspecificZip Code

Listing 2-13
<WebMethod()> _
Public Function GetFullZipInformation(ByVal ZipCode As String) As
DataSet
Dim con As New SqglConnection
con.ConnectionString =
Configu rationManager.AppSettings("ZipDb")

Dim sglcom As New SglCommand
With sglcom
.Connection = con
.CommandType = Data.CommandType.StoredProcedure
.CommandText = "ZipCodeForCity"
.Parameters.AddWi  thValue("@zipcode", ZipCode)
End With

Dim adapter As New SqlDataAdapter(sglcom)
Dim ds As New DataSet

con.Open()
adapter.Fill(ds)
con.Close()

Return ds

End Function
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Like Listing 2212 we wantd to return multiple values using a defaulttyped datasewe
could use theodeshown in Listing 214.

Listing 2-14
<WebMethod()> _
Public Function UntypedZipCode(ByVal ZipCode As String) As DataSet
Dim con As New SqglConnection
con. ConnectionString =
ConfigurationManager.AppSettings("ZipDb")

Dim sglcom As New SglCommand

With sglcom
.Connection = con
.CommandType = Data.CommandType.StoredProcedure
.CommandText = "GetFullZipInfo"
.Parameters.AddWithValue("@zipcode", ZipCode)

End With

Dim adapter As New SqglDataAdapter(sglcom)
Dim ds As New DataSet

con.Open()
adapter.Fill(ds)
con.Close()

Return ds

End Function

<?uml version="1.0" encoding="utf-8" 7=
- <DataSet smins="http:/ ftempuri.org /">
- «rsischema id="NewDataSet" zmins="" xmins:xs="http:/ /veww.w3.org/2001/X¥MLSchema"
#mins: msdata="urn:schemas-microsoft-com:xml-msdata'>
- <usielement name="NewDataSet" msdata:lsDataSet="true" msdata:UseCurrentLocale="true">
- axsicomplexTypes
- <xsichoice minOccurs="0" maxOccurs="unbounded">
- <us:element name="Table">
- «=xs:complexTypes
- <xsisequences
<xsielement name="zipcode" type="xs:string" minOccurs="0" />
<xs:element name="latitude" type="xs:string" minOccurs="0" />
<uzielement name="longitude" type="xs:string" minOccurs="0" />
<xs:element name="city" type="xs:string" minOccurs="0" />
<xs:element name="state" type="xs:string" minOccurs="0" />
<xszielement name="abbreviation" type="xs:string" minOccurs="0" />
</MsiseqUEnCES
</wsicomplexType>
</wsielement=
</xs:choices
</rsicomplexTypes
</ustelements
=/x5:schemas

Figure 218 The returned dataset.

Whenthis method is executed it returns the data as shown as in Fig8re 2

Visual Studio 2005 introduces a TableAdapter as a way to create a strongly typed dataset.
TableAdapters are designer generated componentgrthatle communication between

an application and the database. The TableAdapter connects to a database, executes

queries or stored procedures, and either returns a new data table populated with the
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returned data or fills an existing DataTable with tharretd data. TableAdapters can

also be used to send updated data from your application back to the database.

While TableAdapters are designed using the Dataset Designer, the TableAdapter classes
generated are not generated as nested classes of the DEt@Setre located in a

separate namespace specific to each dataset. In addition to the standard functionality of a
DataAdapter, TableAdapters provide additional typed methods that encapsulate queries
that share a common schema with the associated typgaddbée. This allows them to

contain multiple queries as long as they return data that conforms to the same schema.

They are created using Data Source Configuration Wizard of the dataset. Additionally
they can also be created in existing datasets witfidb&eAdapter Configuration Wizard
or by dragging database objects from Server Explorer onto the Dataset DdSigner.
example to create a typed dataset odcthe GetFullZipIinfostored procedures using

the TableAdapter wizard uslee following steps

- . p—
Add New [tem - C:\Books\Programming Business Solutions\Chapter 2\Samples\TypedDatal @@
=HE

Templatss:

| visual Studio installed templates ~

4 0 5 9 @ 35 8 o

WebForm  Master Page  WeblUser  HTMLPage  Web Service Class Style Shest Global
Contr

Web WML File WML Schema Texk File Resource Fle SQL Database DataSet GEnEric

.
Configurati...
2R =" = = 5 =P . =
i Q |ﬁ ‘E J E =
bile Web
figurati...

SteMap  Mobile Web VBScriptFile  Report  CrystalReport JScriptFile  Mobile Web Mol
Form User Cantrol  Configu

a

b
A file for creating an XML schema with DataSet dasses

Hame: ZipCode xsd

Figure 219 Add the dataset.

1. Add the dataset items shown in Figure-29
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TableAdapter Configuration Wizard

Choose Your Data Connection 1
Specify the connection string reguired to connect to the database, | J
W)

Which data connection should your application use to connect to the database?

Mew Connection. ..

Connection string

Figure 220 Select the data connection.

2. Using the Table Adapter configuration add the bas& connection as shown in

Figure 220.

TableAdapter Configuration Wizard

Choose a Command Type
The TableAdapter uses SQL statements or stored procedures.,

How should the TableAdapter access the database?
O Use SOL statements

Specify a SQL statement. IF you provide a single-table SELECT statement, the wizard can generate IMSERT,
UPDATE, and DELETE skatements For you.

() Create new stored procedures
Specify a SQL statement and the wizard wil create a new stored procedure, If you provide a single-table
SELECT skakement, the wizard can generate INSERT, UPDATE, and DELETE stored procedures For you,
(%) Use existing stored procedures
Choose an existing stored procedure for each command (SELECT, INSERT, UPDATE, and DELETE).

[ < Previous ][ Mext = ]
Figure 221 Select the command type.

3. Use the existig stored procedure as shown in Figw212
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TableAdapter Configuration Wizard

Bind Commands to Existing Stored Procedures

Choose the stored procedures to call and specify any required parameters,

Select the stored procedure for each operation. IF the procedure requires parameters, specify which column
in the data row contains the parameter value,

Set Insert procedure parameters:

Select:
Parameter | Source Calumn |

|GetFuI\Z\pInFo w |
Insert:
| al+
Update:

v]
Delete:
| v

[<Prevmus ”_ Hext ][ Finish ][ Cancel }

Figure 222 Select the commands.

4. Select the commasdo bind to as shown in Figure22.

TableAdapter Configuration Wizard

Choose Methods to Generate

The Tableddapter methods load and save data between your application and the
database,

Which methods do you want to add to the TableAdapter?
Fill a DataTable

Creates a methad that takes a DataTable or DataSet as a parameter and executes the SGL statement or
SELECT stored procedure entered on the previous page.

Method name: !Fi\l

Return a DataTable

Creates a methad that returns a new DataTable filed with the results of the SGL statement or SELECT stored
procedure entered on the previous page.

Method name:  |GetData

irectMethods)

reate methods to send updates directly to the database |

Creates Insert, Update, and Delete methads that can be called to send individual row changes directly to the
database,

[ < Previous ” ek > ][ Finish J[ Cancel

Figure 223 Generate the commands.

5. Select the commands generate as shown in Figure2.
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Figure 224 Review the results.

6. Thefinal result is the datasdesigner as shown in Figure2a.
The creation of the table adapter also created an XSD schema structure that is used to
manage the structure of the XML that is returned. In order to use ¢hieed to create

an instance of the Tabledapter as shown below.

Dim Zipadapt As New ZipCodeTableAdapters.GetFullZipInfoTableAdapter
From there we can access and return the data usiegdieeshown in Listing-25.

Listing 2-15
<WebMethod()> Publ ic Function TypedZipCode(ByVal ZipCode As String)
As ZipCode.GetFullZipinfoDataTable
Return Zipadapt.GetData(ZipCode)
End Function
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