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Chapter 1. Introduction: The Need for ASP.NET

IN THISCHAPTER

Problemswith ASP Today

Introducing ASP.NET

Before delving into the particulars of developing with C#, it will be useful to overview ASP.NET. This chapter
summarizes ASP.NET's features, including someinsight into how they represent improvements over ASP.old.
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Problemswith ASP Today

When Active Server Pages (ASP) wasfirst introduced almost five years ago, it was seen as an answer to the
awkward techniques used at that time for creating dynamic content on the Web. At the time Common Gateway
Interface programs or proprietary server plug-inswere the way that most of the Web's dynamic content was crested.
With the release of ASP 1.0, Microsoft changed al that. ASP 1.0 provided aflexible robust scripting architecture
that enabled developersto rapidly create dynamic Web applications. Developers could writein VBScript or JScript
and Microsoft provided anumber of servicesto make development easy. At thetime, it wasjust what devel opers
needed. As Web development matured severa shortcomings of the platform became evident, and persist until today.

Separation of Code and Design

Asthe Web grew in popularity in the early 90s, devel opers experienced three distinct waves of development
paradigms. In thefirst wave, Web devel opers created static HTML documents and linked them together. Thiswas
the era of the "brochure’ Web site and was more about |ooks than anything el se. The second wave brought the
concept of dynamic content to the fore. Devel opers started cresting registration forms and various small pieces of
functionality and adding them into existing Web stes. The third wave was when the first and second waves came
together. Web sites were being designed from the ground up to be interactive; they were treated more like an
gpplication and less like a magazine with a subscription card in it. In most instances this type of interactive page
design created a development paradigm that went like so:

» Desgners created page mockupsin HTML.

» Developers added code to the pages.

» When designers needed to change their design, they copied and pasted the existing code into the new page,
butchering it and destroying itsfunctiondity.

The severity of this problem typically depended on the Size of the Site, the smarts of the designers, and the techniques
that devel opers used to guard againgt this mangling.

With the release of Visual Studio 6 in September 1998, it was clear that Microsoft recognized this burgeoning
problem and attempted to resolve it with anew featurein Visua Basic 6, Web Classes. Web Classes made an
atempt to separate the design of apage from the code that interacted with it. It enabled this separation by using an
HTML template and providing afacility for doing tag replacement in the template. There were anumber of problems
with Web Classes. Although a grest idea, they suffered from two main issues. First, the Web Classeswere
implemented entirely in Visua Basic, which required traditiona ASP developersto shift their thinking patternsfor
creating gpplications. Second, Microsoft had scaability issues related to the threading models of ASP and Visud
Basic. Because of the previoudy stated reasons and many other smaller ones, Web Classes never redlly gained any
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traction among devel opers.

Scripting Language Based

When ASP 1.0 wasfirst released, thefact that al development was done using scripting languageswas abig plus. It
meant that developers didn't have to go through a painful restart/compile process that they might have been
accustomed to with CGlI or ISAPI style gpplications. As applications grew larger, numbers of usersincreased and
developerswere using ASP for increasingly difficult problems. The fact that al code wasinterpreted became a
potentia performance bottleneck. When using VB Script there was limited support for error handling. Many

devel opers Sidestepped thisissue by moving code into compiled COM objects. While this move solved some of the
performance problemsit creasted new onesin deployment and scaability.

State M anagement

One of the most frustrating aspects that new Web devel opers faced early was deding with the statel ess nature of
Web development. With ASP 1.0, Microsoft introduced the concept of a Session object, which was designed to
make associating state with a particular user easy. This addition was arguably one of the most compelling festures of
ASP 1.0. Scalability and reliability started to become important as devel opers began creating larger applications. To
addressthis need, devel opers started deploying their applicationsto Web farms. Web farms use multiple serversand
spread the request for pages across them somewhat equally. This makes for agreat scalability story unlessthe
developer isusing that cool Session object. Thisobject is specific to a particular machinein aWeb farm and will not
work if auser gets bounced to another server. So, an application that was deployed to aWeb farm could not use the
Sesson object.

for RuBoard
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Introducing ASP.NET

ASP.NET is Microsoft's answer to the aforementioned problems and many others that were not explicitly Sated. Itis
afundamental rewrite of ASP that has been in process for more than two years. The ASP team took a close look at
the problems facing Web devel opers and created a brand new platform in the spirit of traditional ASP to solve those
problems. Having used ASP.NET for aconsderable amount of time, we can conclusively say they hit ahome run
with thisrelease,

Platform Architecture

ASP.old was an Internet Server Application Programming Interface (ISAP) filter that was written specifically to
interact with Internet Information Server (11S). It was monoalithic in nature and relied very little on externd services.

NOTE

Note: InthellS5.0 timeframe, ASP did use Microsoft Transaction Server (MTS) as an externa service.

ASP.NET isdill an1SAPI filter. However, unlike ASP.old, ASP.NET relies on alarge number of "externd”
sarvices—the .NET framework. ASP.NET and the NET framework are so tightly coupled that it isdifficult to
congder the .NET framework as an externa service. However, sSnceit is accessible from applications outsde the
scope of ASP.NET, it should be considered an "externd™ service. Asit turns out, thisisahuge win for the ASP.NET
developer. No longer must the devel oper write everything from scratch. Instead, the .NET framework providesa
large library of prewritten functiondlity.

The .NET framework redistributable conssts of three main parts: the Common Language Runtime, the NET
framework base classes, and ASP.NET.

Common Language Runtime

The Common Language Runtime (CLR) is the execution engine for .NET framework applications. However, despite

the common misconception, it isnot an interpreter. .NET applications are fully compiled gpplications that use the
CLR to provide anumber of services at execution. These servicesinclude:

Code management (loading and execution)

Application memory isolation
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» Veification of type safety

« Converson of IL to native code

« Accessto metadata

» Garbage collection

» Enforcement of code access security

o Exception handling

o Interoperability

» Automation of object layout

»  Support for debugging and profiling

The CLR isaplatform that abstracts functiondity from the operating system. In this sense, code written to target the
CLRis"platform independent” provided that thereis an implementation of the CLR on the destination platform.

Managed Execution

The CLRisn't just alibrary or framework of functions that an executing program can call upon. It interactswith
running code on anumber of levels. The loader provided by the CLR performs vaidation, security checks, and a
number of other tasks each time a piece of code isloaded. Memory alocation and access are dso controlled by the
CLR. When you hear about " Managed Execution,” thisiswhat folks are speaking about: the interaction between the
CLR and the executing code to produce reliable gpplications.

Cross-Language I nter oper ability
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One of the mogt frudtrating things with current COM- or API-based development practices are that interfaces are
usudly written with a particular language consumer in mind. When writing acomponent to be consumed by aVisud
Basic program, adeveloper will typicdly create the interfacesin adifferent fashion than if the component were
intended to be consumed by a C++ program. This means that to reach both audiences, the developer must either use
aleast common denominator approach to developing the interface or must devel op an interface for each consumer.
Thisisclearly not the most productive way to write components. A second problem that most developers merely
accept as norma today isthat most components need to be written in asingle language. If you creste a component in
C++ that exposes an employee object, you can't then inherit from that object in Visua Basic to create a Devel oper
object. Thismeansthat typically asinglelanguage is chosen for most development projectsto enable reuse.

NET changesdl this. Cross-language interoperability was built in from the start. All .NET languages must adhere to
the Common Language Specification (CLS) that specifiesthe baselevd of functiondity that each language must
implement to play well with others. The CLSiswritten in such away that each language can keep its unique flavor
but till operate correctly with other languages within the CLR. The CLS includes anumber of datatypesthat al
conforming languages must support. Thisredtriction worksto eliminate acommon problem for developers: creating
an interface that utilizes data types that another language doesn't support. It aso supports both Binary aswell as
Source code inheritance, enabling the devel oper to creste an Employee object in C# and inherit fromitin Visua
Basc.

What this meansto you as a devel oper isthat code reuse has become much smpler. Aslong as the code was written
for .NET, you don't need to worry what language it was written in. In fact, the choice of language becomes more of a
lifestyle choice instead of a cgpability choice. All languagesin .NET aretheoreticaly created equa, S0 you gain no
performance or functiondity benefit by using Visud Basic ingtead of C#. Use the language in which you are the most
productive.

New Featuresin ASP.NET

Uptothispoint al the features mentioned are gained due to the hosting of ASP.NET on top of the .NET framework.
However, these features are just thetip of theiceberg. As| mentioned previoudy, ASP.NET isatota rewrite, with
sgnificant features asde from theintringc .NET ones. We are going to give you an overview of the new featuresin
ASP.NET while showing how these features address the problems of separation of code and design, scripting
languages, and state management.

Web Forms

Web forms are Microsoft's attempt to solve the problem of the separation of code and design. ASP.NET now offers
a code-behind modd reminiscent of the forms designer in Visua Basic. This meansthat you can now place your

code in aseparate file and still interact with the page. This separation is done by providing anew event-driven model
on top of page execution, aswell as providing an object model on top of the HTML in the page. Instead of a
top-to-bottom linear execution model, events are raised during the execution of apage. Y our code sinks those events
and responds to them by interacting with the object modd that sits on top of the HTML.

Thisquite nestly solvesthe issue of designers modifying the HTML and breaking code.

In addition to the new execution model, Microsoft has aso created a new server-side control modd. Unlikethelame
Design Time Controlsin Visud Interdev, these new modes are incredibly useful encapsulations of common display
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paradigms. They do not introduce any browser dependencies and they run on the server, not the client. In the few
cases where they emit browser-dependent code, they sniff the browser and degrade gracefully. More information on
Web forms can be found in Chapter 2, "Page Framework."

Web Services

Aswe move beyond the first and second generations of Web applications, it has become apparent that the paradigm
of the Web can be extended to solve problems that predate it. In the past, businesses exchanged information using
Electronic Data Interchange (EDI) over Vaue Added Networks (VANS). Thisworked well enough, but the cost of
gaining accessto aVVAN aswdl asthe complexity of implementing various industry-specific EDI protocols excluded
al but thelargest companiesfrom participating in the exchange of information.

Web services are away to transfer the same types of information over the Internet (instead of expensive VANS)
using industry-standard protocols such asHTTP, XML, and TCP/IP. Web services are now so easy to createin
NET that individuals or businesses of any size should be able to play in this space. Web services aren't limited to
replacing traditiona EDI protocols. They open up many opportunitiesthat EDI has never made inroadsinto. Jump
ahead to Chapter 6, "Web Services," for moreinformation.

Data Access

When ASP 1.0 first shipped, the data access story at Microsoft wasin astate of flux. At the time, Remote Data
Objects (RDO) was the technology of choicefor Visua Basic developers. ActiveX Data Objects (ADO) was
introduced with the shipment of Visua Basic 5.0 in February 1997. It was intended to be a new data access model
for dl types of dataand was paired with another new technology, OLE DB.

While ADO was gregt for what it was designed for—connected data access—it fell short in the disconnected arena.
Features were added in successive versionsto alow it to work in adisconnected fashion. ADO 1.0 had no support
for XML. ADO 1.0 could not predict the success of XML as a data description language when it was shipped, and
XML support was cobbled onto later versions. Neither of these features were designed in from the beginning.

ADO.NET isanew data access technology taking advantage of al the things Microsoft learned with ADO, RDO,
OLEDB, ODBC, and other preceding data access implementations. It was designed from the beginning to be
coupled very tightly to XML and work effectively in adisconnected fashion. For more information see Chapter 11,
"Creating Database Applicationswith ADO.NET."

Deployment

One of the perennia arguments among A SP devel opers was how much code to migrate into COM objects. Some
writers advocated al code livingin COM objects and ASP should only contain asingle-method call to invoke the
COM object. While this might have been grest in theory, it diminated one of the biggest strengths of ASP: the
capability to rapidly create an gpplication and make changes on-the-fly. With al thelogicand HTML tied up in
COM objects, asmple HTML tag change meant recompiling and redeploying the COM objects. The biggest
problem in our minds lieswith using this gpproach. COM aobjects are Dynamic Link Libraries (DLL) that are
dynamically loaded by 11S. While loaded they cannot be replaced. To deploy a COM object the devel oper needed
to shut down [1S, shut down the MTS packages the COM object lived in, replaceit, and then restart 11S. This
summary isactualy asmplification of the process, but you can see the problems this technique bringsto the fore.
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Each time anew verson is deployed, the Web server must go down! The downtime this technique causes can be
handled by creating Web farms and doing rolling upgrades; however, in alarge Web farm this means asmple change
can take literally hours to deploy asthe new objects are rolled ot.

With the code-behind mode inherent in ASP.NET, this Situation could have been exacerbated. Instead, Microsoft
vastly smplified the deployment model. Comp-onents, now called assemblies, no longer require registration on a
meachinefor deployment. Assemblies are the .NET equivalent of a COM object. They are self describing and contain
amanifest which contains metadata about the assembly. The metadataincludes things like the version, the assemblies
it depends on, and potentidly, its security identity.

Deployment is as easy as copying the assembliesinto a/bin directory in the gpplication root. ASP.NET will notice
that anew version has been copied over and unload the old version and |load the new version! Deployment becomes
assimpleasan XCOPY /Sor arecursive FTP to upload the new files to the Web server. For more information see
Chapter 5, "Configuration and Deployment.”

Configuration

Inthe past, dl configuration information for ASP was stored as part of the 1S metabase. Thiswas abinary file
anaogousto the registry that held all settingsfor 11S and ASP. The only waysto effect changes were to use the
Internet Services Manager or to write scriptsthat utilized the Active Directory Services Interfaces (ADS) to
automate the changes. This process made it very difficult to synchronize the settings of multiple serversin aWeb farm.

ASP.NET introduces anew paradigm for all settings. Instead of being stored in the opague metabase, they are now
sored asahierarchica set of XML configuration files. Thesefileslivein the application root and subdirectories. So,
now as a developer uses XCOPY to deploy source files, the settings are dso deployed! No need to write a bunch of
configuration scripts anymore. For more information see Chapter 5.

State M anagement

State management has been vastly improved in ASP.NET. Now, three options exist for maintaining state on the
sarver. The classc ASP 3.0 method of in-memory state on asingle server still exigts. In addition, an out-of-process
state server and adurable state option is stored in SQL Server.

The other limitation of state servicesin ASP.old was the reliance on cookies for connecting a user back up to their
state. ASP.NET introduces anew option for cookiel ess state that performs URL munging to connect auser to state
information. For more information see Chapter 4, " State Management and Caching.”

Caching

The reason most devel opers use ASPisto lend adynamic nature to the Web. This could mean accessing backend
databasesfor data or perhaps pulling it in from nontraditiona backends. The problem with this dynamic content is
that while one can easly scae the Web tier using ascale-out methodology of multiple Web servers, this scading is not
aseadly donein the datatier. Scale-out approaches for databases are just beginning to gppear. Until these
approaches are perfected, how can Web devel opers scal e applications?
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For datathat changesinfrequently, caching isagreat solution. ASP.NET offerstwo forms of caching. Output caching
takes an entire page and stores the executed resultsin memory for later ddlivery. Data caching takesitemsthat were
expensive to create, such as DataSets, and caches them on the server side. For more information see Chapter 4.

Debugging

Debugging ASP gpplications has dways been difficult. While remote debugging solutions were offered in previous
versonsof Visua Studio, precious few developers were able to get them to work consistently. Consequently, most
debugging conssted of Response Write statements littered throughout code or some type of logging mechanism that
the devel oper created.

ASP.NET not only improves remote debugging and makesit consstent, it lso offersanew Tracefacility that is great
for handling the types of things that logging or Response.Write were used for in the past. For more information see
Chapter 3, "Debugging ASP.NET Applications.”

Availability

Anybody that currently has a Site on the Web knows that availability iskey. If your siteisdown, avisitor canturnto
amillion others. Problem is, they might not come back!

ASP.NET hasintroduced anumber of process controlsthat are aimed directly at improving availability. Now the
ASP.NET process can restart automeatically based on things such as memory utilization, time up, or even number of
requests handled, which hel ps cope with situations where ASP used to get jammed up. For moreinformation see

Chapter 5.

for RuBoard
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Chapter 2. Page Framework
IN THISCHAPTER

« ASP.NET'sControl Model

o Separating Presentation from Code Using Code Behind

e Programming HTML Controls

» Attributes of the Page Object

o Creating User Interfaces with Web Controls

» Server Controls and Page Object Reference

Programming an ASP.NET application issignificantly different than programming in ASP.old. The difference can be
likened to the change that occurred when moving from QuickBasic programming to Visuad Basic programming.

The changesin ASP.NET can be broken down into three categories: the control model, the event moddl, and the
separation of code from presentation.

for RuBoard
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ASP.NET's Control Mod€d

In QuickBasic, your code dealt with the screen asalong piece of paper to which you sent output. Y ou may have
used screen libraries that encapsulated alot of thisfunctionality and made it amuch higher-level operation with better

pogitioning.

With the advent of Visua Basic, you moved into aworld of reusable controls. Y ou designed your Ul by dragging
and dropping controls onto adesign surface instead of outputting text to the screen or drawing polygons.

These controls were objects that had methods and properties that were used to customize their display and
functionality. ASP.old wasin many ways smilar to QuickBasic. The entire pageis essentialy trested asalong piece
of paper onto which your code placed content. No object model gives you accessto the HTML that surrounds your
code—just away for you to output additional HTML based on the location of your code.

ASP.NET changesthis by introducing the concept of server controls. If you used Visud Interdev to create ASP.old
Web gpplications, you may be thinking, "Greet! They just renamed those onerous design-time controldl” Thisis not
the case. Server controls are not design-time controls in another guise. Nor do server controls require any particular
type of client—in other words, server controls aren't ActiveX Controls or client-side behaviors. Server controlsarea
high-level abstraction of functionality utilized during page execution to place user-interface € ements onto the page.

Let'stakealook at this. Listing 2.1 shows the HTML for atraditional ASP.old form.

Listing 2.1 A Smple ASP.old Page, SmplePage.asp

<htm >
<head>
<titl e>Si npl ePage. asp</title>
</ head>
<body>
<f or m name="WebFor nil" net hod="post">
<p>
<t abl e border=0>

<tr>

<t d>Nane: </t d>

<td><i nput type=text nane=txtNanme></td>

<t d><i nput type=submit name=Buttonl Val ue="Send"></td>
</tr>

<tr>
<td val i gn=t op>Hobby: </t d>
<t d>
<sel ect nane=l bHobbi es Ml ti pl e>
<option Val ue="Ski">Ski </ opti on>
<option Val ue="Bi ke" >Bi ke</ opti on>
<option Val ue="Sw ni >Swi nx/ opti on>
</ sel ect >
</td>

<t d>&nbsp; </t d>
</tr>
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</t abl e>
</ p>
</ fornp
</ body>
</htm >

What happens when auser fillsin aname, chooses a hobby, and presses the Send button? The pageisfirst posted
back to the server. No codeisin the form at this point, so al the selections that the user made in the Select tag
(information that well refer to asform gtate) are lost. The page is then returned back to the browser. In ASP.old, if
you want to preserve the form state, you are forced to write code to do that.

Ligting 2.2 contains SimplePage2.asp showing the typical code you would write with ASP.old to make thiswork.

Listing 2.2 SmplePage2.asp Showing Codeto Preserve Form Statein ASP.OLD

<htm >
<head>

<titl e>Si npl ePage2. asp</title>
</ head>

<SCRI PT LANGUAGE="VBScri pt" RUNAT=SERVER>
function IsOptionSel ected(strControl Name, strQption)
for i Count = 1 to Request (strControl Nane). Count
i f request(strControl Nane) (i Count) = strOption then
response.wite " SELECTED "
end if
next
end function

</ SCRI PT>
<body>
<f or m name="WebFor nil" net hod="post">
<p>
<t abl e border =0>
<tr>
<t d>Nane: </ td>
<t d><i nput type=text nane=txt Nane val ue="<% = Request ("t xt Nane")
%" ></td>
<t d><i nput type=submit name=Buttonl Val ue="Send"></td>
</tr>
<tr>
<td val i gn=t op>Hobby: </t d>
<td>

<sel ect nane=l bHobbi es Ml ti pl e>
<option <% |sQptionSel ected "I bHobbi es", "Ski" %
Val ue="Ski " >Ski </ opti on>
<option <% |sQOptionSel ected "I bHobbi es", "Bike" %
Val ue="Bi ke" >Bi ke</ opti on>
<option <% |sQOptionSel ected "I bHobbi es", "Sw n' %
Val ue="Swi ni' >Swi nx/ opti on>

</ sel ect >
</td>
<t d>&nbsp; </ t d>
</[tr>
</t abl e>
</ p>
</forne
</ body>

</htm >
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With the advent of server controls, ASP.NET adds functiondity to HTML's own user-interface controls, making
them do what you would expect them to do; that is, save the data that the user just spent timetyping in.

Y ou need to do three thingsto make ASP.NET server controls work.

1.

1. ASP.NET server controls areidentified using the ID attribute instead of (or in addition to) the Name
atribute. Y ou are allowed to use both. Y ou may want to use the Name attribute if you have client-side script
that needsto refer to the control.

=

2. ASP.NET server controls require you to add the runat=server attribute. Thisattribute indicatesto ASP.NET
that the tag is something more than abuilt-in HTML tag.

3. ASP.NET server controlsrequire aclosing tag. Server controls are implemented using XML namespaces
and, like XML, require every dement to have amatching closing element. Y ou can use XML style syntax as
ashortcut creating atag such as <input type=text runat=server />.

3.

So let'sdo thisto the code that wasin Liging 2.1. Ligting 2.3 shows smplepage.aspx, an ASP.NET implementation
of Smplepage.asp.

Listing 2.3 SimplePage.aspx—A Reworking of Lising2.1in ASP.NET

<htm >
<head>
<titl e>Si npl ePage. aspx</title>
</ head>
<body>
<formid="WebForm." nethod="post" runat="server">
<p>
<t abl e bor der =0>
<tr>
<t d>Nane: </t d>
<t d><i nput type=text id=txtNanme runat=server /></td>
<t d><i nput type=subnmit id=Buttonl Val ue="Send" runat=server /[></td>
</tr>
<tr>
<td val i gn=t op>Hobby: </t d>
<t d>

<sel ect id=l bHobbies Multiple runat=server>
<option Val ue="Ski">Ski </ opti on>
<option Val ue="Bi ke" >Bi ke</ opti on>
<option Val ue="Sw ni >Swi nx/ opti on>
</ sel ect >
</td>
<t d>&nbsp; </t d>
</tr>
</tabl e>
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</ p>
</ fornp
</ body>
</htm >

All that's changed is the addition of the runat=server attribute to the form tag, the input tag, and the sdect tag. Weve
also changed each of the name attributesto 1D attributes. That'sit. If you run this page, fill in aname, select ahobby,
and then click the Send button. The data that you entered stays there after the page is destroyed and re-created on
itsround trip to the server. The server controlsredlize that the desired default behavior isto maintain input; thet is,
they maintain their Sate, and they do so automaticaly.

If you don't want agiven server control to maintain its state, you can use anew attribute with any server control
cdled EnableViewState. By setting thisto false, you can override the default behavior of maintaining form state across

posts.

Two categories of server controlsare HTML controls and Web controls. The HTML controls mirror their HTML
counterparts. HTML controlsinclude the folowing:

HTML Control Class HTML Tag

Html Anchor <ahref="">Anchor</a>

HtmlButton <button />

HtmlContainerControl Any control that requiresaclosng tag

HtmlControl Any HTML server control

HtmlForm <form></form>

Html GenericControl Represents any HTML tag without a specific server
control class (for example, <p>)

Htmlimage <imgsc=""/>

HtmlInputButton <input type=Button />

HtmlInputCheckBox <input type=Checkbox />

HtmlInputControl Any <input type=* /> control

HtmlInputFile <input type=file/>

HtmlInputHidden <input type=hidden />

HtmlInputlmage <input type=image />

HtmlInputRadioButton <input type=Radio />

HtmlInputText <input type=Text />

Html Sdlect <sdlect> </select>

HtmiTable <table> </table>

HtmITableCdl <td> </td>

Html TableCdlCollection All <TD> or <TH> tags within <table> </table>

HtmiTableRow <tr> </tr>

Html TableRowCollection All <TR> tags within <table> </table>

HtmiTextArea <textarea> </textarea>

NOTE
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All these tags require the runat=server attribute to make them HTML contrals. If you forget to add this attribute,
these controlswill betrested as normal HTML tags. They will be programmable only via client-side code, which may
not be what you want.

These controls wrap the related HTML tag with acomplete object mode that alows accessto al the attributes of
the tag via properties or methods. Y ou see examples of thislater on in this chapter.

Web controls don't always map directly to asingle HTML tag. In many casesthey are composite controls that
represent alarge number of HTML tags. Let's take alook at an example. Ligting 2.4 shows the Calendar Web
control.

Listing 2.4 Calendar.aspx Showing a Single Web Control

<htm >
<head>

<title>Cal endar.aspx</title>
</ head>

<body>
<form i d="WebFornL" nethod="post" runat="server">
<asp: cal endar id=Cal endar1 runat=server />
</ fornp
</ body>
</htm >

Savethisfile as Caendar.aspx, and that'sit. But that one HTML tag generates something that lookslike Figure 2.1.

Figure2.1. Theoutput of Calendar.aspx from Listing 2.4
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Separating Presentation from Code Using Code Behind

Code in ASP.old was often difficult to maintain because it was interspersed with HTML markup. Even whenusing a
visua development tool such asVisud InterDev or Dreamweaver UltraDeyv, it could be difficult and time consuming
to track down a chunk of ASP code that needed to be debugged.

The solution to this problem isatactic that devel opers on many platformstypicaly use: separating logic (the code that
you write) from presentation (the way the data appears). By separating logic from presentation, you can be assured
that al the code islocated in the same place, organized the way you want, and easily accessible. Separating logic
from presentation also minimizes the possibility that you'll generate new bugsin the presentation code as you debug
the corelogic of the gpplication.

Onetactic for separating code from presentation in ASP.NET is code behind. Code behind is afeature that enables
you to take most of or al the code out of an ASP.NET page and placeit in aseparate file. The code is processed
normally; the only differenceiswhere the codeislocated.

Visua Basic actually introduced the concept of code behind. The ideawas that the code that dedlt with a particular
object wasin adifferent layer "behind" the object. Of course, thiswas only oneway to describeit. In redlity, code
behind was just a separate source file for each form that encapsulated the code related to that form. The codein the
filewas actudly tightly coupled with theform.

ASP.NET hasthis same concept with adight twigt. If you write apage as shownin Listing 2.7, behind the scenes
ASP.NET parsesthe code out of the page for you—invisibly in the background. A classis created that inheritsfrom
System.Web.Page and includes a class level object declaration for each runat=server control in your page. Thisis
done by default to enable you to continue programming using the smple model provided in ASP.old.

Alternatively, you can create this class yourself and derive the page from it. This separates the code from the layout
of the page. This separation is potentialy a huge benefit. In my previouslife | worked with acompany whose
standard devel opment process went something likethis: A business process owner would decide that some feature
should be Web enabled. The owner would come to adesigner with, at best, a couple of sketches of what the Web
pages needed to implement this feature should look like. The owner would then work with the designer to create a
seriesof HTML pages that represented the feature. These pages would then be handed off to a developer to
"activate" them. The developer would go through the pages, adding the code to actualy make the feature work.
When the devel oper was done, the feature was then shown to the business process owner. Inevitably, the owner
would redlize that several features had been missed and/or additional features were needed So the processwould
dart over again. The designer would take the completed pages and start moving the HTML around to meet the
needs of the change requests. After the pages were again looking good, the designer would hand off to the
developer. The developer would open up the pages and throw his or her hands up in despair. In the process of
reformatting and rearranging the HTML,, the designer inevitably would have scrambled the ASP.old code that had
lived intermixed with the HTML. In many instances, it was easier for the devel oper to just rip the old code out and
re-add it via copy/paste from the first version. Thisiterative process could continue for dozens of rounds, depending
on the complexity of the feature.
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| suspect my previous company and | were not the only ones frequently faced with thisissue. It begs for anew model
that alows the separation of the layout and formatting from the code that operates on it. ASP.NET isnot Microsoft's
first attempt at this concept. It wastried, as part of Web Classesin Visua Basic 6.0 but was not very successful. |
predict that ASP.NET will be amuch more successful implementation.

The way that code behind in ASP.NET worksisthat you create a class that inherits from System.Web.UI.Page. This
Isthe base classfor apage.

NOTE

A complete reference to the Page object can be found at the end of this chapter.

The .aspx page then inherits from the class you creste. Thisinheritance is accomplished viathe @Page directive that
isdiscussed in further detail in this chapter. The @Page directive I nherits attribute enables you to indicate from which
classthe page should inherit.

The Src attribute enables you to indicate from which file the source code should be dynamically compiled. Thislast
attribute is not required if the class has dready been compiled and isin the Globa Assembly Cache. Alternatively,
under the directory the pageisin, you can create aspecid directory called /bin. Thisdirectory isone of thefirgt
places ASP.NET looksfor aready compiled code. If the code has not already been compiled, the file reference by
the Src attribute is compiled and looked &t for the class specified in the Inherits attribute. Listing 2.8 shows the aspx
page for the sample we have been looking at. Note that no codeisin this page, just HTML markup.

Listing 2.8 SmplePage3.aspx Using Code Behind—T hisisthe .aspx Page

<% @Page src="si npl epage3. aspx.cs" |nherits="Si npl ePage" %

<htm >
<head>
<title>Si npl ePage3. aspx</title>
</ head>
<body>
<formid="WebForm." nethod="post" runat="server">
<p>
<t abl e border=0>

<tr>
<t d>Nane: </t d>
<t d><asp: t ext box id=txt Nane runat =server /></td>
<t d><asp: button i d=Buttonl Text="Send" runat=server /></td>
</tr>
<tr>
<td val i gn=t op>Hobby: </t d>
<t d>
<sel ect id=I bHobbies Miltiple runat=server>
<option Val ue="Ski ">Ski </ opti on>
<option Val ue="Bi ke" >Bi ke</ opti on>
<option Val ue="Sw ni >Swi nx/ opti on>
</ sel ect >
</td>
<t d>&nbsp; </ t d>
</tr>
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</tabl e>
</ p>
<asp: | abel id=lbl Qutput runat=server />
</ fornp
</ body>
</htm >

Also note the @Page tag that indicates the code for this pageisin afile called SimplePage3.aspx.cs. The classthat
implementsthe functiondity for this pageis caled SmplePage. Listing 2.9 shows SimplePage3.aspx.cs.

Listing 2.9 Smplepage3.aspx.cs | sthe Code Behind Filefor SimplePage3.aspx

public class SinplePage : System Wb. U . Page

{
protected System Web. U . WebControl s. Button Buttonl;
protected System Web. U . WebCont r ol s. Text Box t xt Nane;
protected System Web. U . WebControl s. Label | bl CQut put;
protected System Web. U . Ht m Control s. H ml Sel ect | bHobbi es;

private void Page |nit()

{
}

private void Buttonl Cick(object sender, System EventArgs e)

{

Buttonl. Cdick += new System Event Handl er (Buttonl_C i ck);

string strTenp;

/1 Build up the output
strTenp = "Nane:" + txtNane. Text + "<BR>Hobbies: ";
for(int iCount = 0; iCount <= | bHobbies.ltens. Count - 1; i Count++)
i f (1 bHobbies.ltens[i Count]. Sel ect ed)
strTenp = strTenp + | bHobbi es.Itens[i Count]. Text + ", ";

/1 Place it into the label that was waiting for it
| bl Qut put. Text = strTenp;

Thislooks very similar to the previous example, except that no codeisin the page! It is strictly markup. One cool
featureisthat by atering the Inherits attribute, you can tie more than one aspx page to the same code-behind file. If
you type the code in the previous two listings into Notepad and save using the recommended filenames, you will have
aworking page.

Code behind gives you an additiona way to wire up events. It's best not to make the HTML markup know any more
than it needs to about the code. Using the approach shown earlier to wire up events, you're required to know the
name of the event procedure in the code behind. An dternative isto define the page event handlersin Page_Init(). In
Liging 2.9 the Button1_Click function is defined as ahandler for Button1.Click event. Thisisan dternative way to
wire up the event handlersfor ASP.NET with code behind. With this technique, the HTML markup doesn't have to
know anything about the code-behind class.

for RuBoard
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Programming HTML Controls

In this section we'll take alook, one by one, at the HTML controls provided by ASP.NET and show you examples

of some of the more interesting ones.

HtmIAnchor

Member of System.Web.Ul.HtmlControls.

Assembly: Sysem.Weh.DII.

The Html Anchor control encapsulates the <a> tag with a server-sde control modd. Y ou shouldn't use thisfor every
link, but it makesit easy to dynamically generate links as needed.

Properties

Attributes ClientID Controls
Disabled EnableViewState Href

ID [nnerHtml InnerText
Name NamingContainer Page
Parent Site Syle
TagName Target TemplateSourceDirectory
Title UniquelD Vigble
Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerClick
Unload

Ligings2.10 and 2.11 show apagethat atersalink based on whether the page containing the link is accessed using

HTTPS. Thisisafrequent requirement when building secure e-commerce Web Sites.

Listing2.10 TheHTML for a Dynamically Generated Anchor Using the HtmlAnchor Control

<%@ Page | anguage="c#" Codebehi nd="Anchor. aspx. cs" Aut oEvent Wreup="fal se"

I nherits="Ht m Control s. Anchor"

%

<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional //EN' >

<HTM_>
<HEAD>
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<title>Dynanmically Cenerated Anchor</title>

<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">

<nmet a nanme="CODE_LANGUAGE" Content ="C#">

<nmeta name="vs_defaultdientScript" content="JavaScript">

<nmeta name="vs_t arget Schema" content="http://schemas. ni crosoft.com

intellisense/ie5">
</ HEAD>
<body>

<formid="Anchor" nethod="post" runat="server">
<a i d="Anchor Tag" runat="server">Test Anchor</a>
</ fornp

</ body>
</ HTM_>

Listing 2.11 The Code for a Dynamically Generated Anchor Using the HtmlAnchor Control

usi
usi
usi
usi
usi
usi
usi
usi
usi
usi

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

System

System Col | ecti ons;

Syst em Conponent Model ;
System Dat a;

Syst em Dr awi ng;

Syst em Web;

Syst em Web. Sessi onSt at e;
System Web. Ul ;

System Web. Ul . WebCont r ol s;
System Web. Ul . Ht nl Control s;

nanespace Htnl Controls

{

public class Anchor : System Wb. U . Page

{

protected System Web. Ul . Ht ml Control s. H ml Anchor Anchor Tag;

private void Page Load(object sender, System EventArgs e)

{

i f (Page. Request . | sSecur eConnecti on)

{
Anchor Tag. HRef = "https://ww. deeptraini ng. cont;
Anchor Tag. | nner Text = "Secure Link";

}

el se

{
Anchor Tag. HRef = "http://ww. deept rai ni ng. conf';
Anchor Tag. | nner Text = "Unsecure Link";

}

}

#regi on Web Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
/1
/1 CODEGEN:. This call is required by the ASP. NET Wb For m Desi gner.
/1
InitializeConponent();
base. Onlnit(e);
}

/1] <summary>

/1!l Required nmethod for Designer support - do not nodify
/1l the contents of this nmethod with the code editor.
1l </ sumary>

private void InitializeConponent()

{
this. Load += new System Event Handl er (t hi s. Page_Load) ;
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}

#endr egi on

The ServerClick event enables you to optionaly process the anchor on the server sdeingtead of the client side. This
adds an extraround trip to the action but alows you to treat text just like buttons that invoke server-side actions. The
InnerText or InnerHtml properties enable you to dter the content between the <a> and </a> tags, as shown in Liging
2.11. The Title property correspondsto the dt text or Tool Tip that pops up for an anchor. The codein Listings2.10
and 2.11 was generated using VS.NET as opposed to Ligtings 2.8 and 2.9, which used Notepad.

HtmIButton

Member of System.Web.UI.HtmlControls.

Assembly: System.Web.dll.

The HtmlButton class provides a server-side encapsulation of the HTML 4.0 <button> tag. It works only in Internet
Explorer 4.0 and later. If you want to use abutton that worksin awider variety of browsers, take alook at
HtmlInputButton later onin this section.

Properties

Attributes Causssvdidation ClientiD
Controls Disabled EnableViewState
ID [nnerHtml InnerText
NamingContainer Page Parent
Site Syle TagName
TemplateSourceDirectory UniquelD Vidble
Methods

DataBind Digpose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerClick
Unload

Thiscontrol isprimarily used to kick off some server-side processing. Thisis done through the ServerClick event.
Ligings 2.12 and 2.13 show a page with an HtmlButton control that fires off some script in the page to write some
text to the page.

Listing2.12 TheHTML for Button.aspx
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<%@ Page | anguage="c#" Codebehi nd="Button. aspx.cs" Aut oEvent Wreup="fal se"
I nherits="Htm Controls. Button" %
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >

<HTM_>

<HEAD>

<title>H m Button Cl ass</title>

<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">

<met a nanme="CODE_LANGUACE" Content ="C#">

<meta nanme="vs_defaultdientScript" content="JavaScript">

<nmeta nanme="vs_target Schema" content="http://schemas. m crosoft.com

intellisense/ie5">
</ HEAD>
<body>

<formid="Button" nethod="post" runat="server">
<button id="btndick" title="" type="button" runat="server">Cick

Me</ but t on>

</ fornp

</ body>
</ HTM_>

Listing 2.13 The Code for Button.aspx

usi
usi
usi
usi
usi
usi
usi
usi
usi
usi

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

System

System Col | ecti ons;

Syst em Conponent Model ;

Syst em Dat a;

Syst em Dr awi ng;

Syst em Web;

Syst em Web. Sessi onSt at e;
System Wb. Ul ;

System Web. Ul . WebCont r ol s;
System Web. Ul . Ht nl Control s;

nanespace Htm Controls

{

11 <summary>

/1] Sunmary description for Button.

/1] </ sunmmary>

public class Button : System Wb. U . Page

{

protected System Web. U . H m Control s. H ml Button btnd i ck;

private void Page_Load(object sender, System EventArgs e)

{
}

btndick.lnnerText = "dick M!";

#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
base. Onlnit(e);
}

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this nmethod with the code editor.
/1] </ summary>

private void InitializeConponent ()

{
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this.btndick.Serverdick += new
System Event Handl er (t hi s. bt nd i ck_Serverd i ck);
thi s. Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void btnCick _Serverdick(object sender, System EventArgs e)

{
Response. Wite("You clicked nme!");
}
}
}
HtmlForm

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmlForm class allows you to change the properties of aform on the server sde. These propertiesinclude the
target you are posting to as well as the method used to send the data to the server.

Properties

Attributes ClientID Controls
Disabled EndbleViewState EncType
ID [nnerHtm InnerText
Method Name NamingContainer
Page Parent Ste

Syle TagName Target
TemplateSourceDirectory UniquelD Vidble
Methods

DataBind Digpose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload

The EncType property controls the encoding of the form. Vaid encoding typesinclude "multipart/form-data’,
"text/plain”, and "image/jpeg”. Liding 2.14 and 2.15 dter the Method property to determine how the form dataiis
posted to the server.

NOTE
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Only one <form runat=server> tag is alowed per page. Y ou might initidly think thisisalimitation; however, the
routing of eventsby ASP.NET dleviatesthis problem immensdly.

Listing 214 TheHTML for Form.aspx

<% Page | anguage="c#" Codebehi nd="Form aspx. cs" AutoEvent Wreup="fal se"
I nherits="Htm Controls. Form" %
<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTML 4.0 Transitional//EN' >
<HTM.>
<HEAD>
<title>Dynanmically Altering Form Method</title>
<nmet a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<nmet a nanme="CODE_LANGUAGE" Content="C#">
<nmeta name="vs_defaultdientScript" content="JavaScript">
<nmeta name="vs_t arget Schema" content="http://schemas. ni crosoft.com
intellisensel/ie5">
</ HEAD>
<body>
<formid="Forni nethod="post" runat="server">
<asp: Radi oButt onLi st i d="Radi oButtonList1" runat="server"
Aut oPost Back="True" >
<asp: Listltem Sel ect ed="True" Val ue="Post">Post </asp: Listltenr
<asp: Listltem Val ue="Get " >Get </ asp: Li stltenr
</ asp: Radi oBut t onLi st >
</ fornp
</ body>
</ HTM_>

Listing 2.15 The Code for form.aspx

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model

usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Web;

usi ng System Web. Sessi onSt at e;
usi ng System Web. Ul

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanmespace H m Controls
{
Il <summary>
/1] Sunmary description for Form
/1] </sunmmary>
public class Fornl : System Wb. Ul . Page
{
protected System Wb. U . WebCont rol s. Radi oBut t onLi st Radi oButt onLi st 1;
protected System Web. U . Ht ml Control s. Ht M For m For m

private void Page Load(object sender, System EventArgs e)

{
}

Response. Wite("Form Met hod used to Send: " + Form Met hod);

#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
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11

/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11

InitializeConponent();

base. Onlnit(e);

}

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this method with the code editor.
/1l </ sumrary>

private void InitializeConponent ()

{
t hi s. Radi oBut t onLi st 1. Sel ect edl ndexChanged += new
Syst em Event Handl er (t hi s. Radi oBut t onLi st 1_Sel ect edl ndexChanged) ;
this.ID = "Fornl";
this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void Radi oButtonLi st1l Sel ect edl ndexChanged( obj ect sender,
System Event Args e)

{

}

Form Met hod = Radi oButtonLi st 1. Sel ectedltem Val ue;

NOTE

In the code examplein Ligting 2.15, you will have to press the radio button twice to see the results. Thisis because
the procedure that outputs the form method runs prior to the RadioButtonListl SelectedindexChanged event that
actudly dtersthe way the form works.

Htmllmage

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmlImage class encapaulatesthe HTML <img> tag. This can be useful for dynamicaly pointing to multiple
Images on your site. Note that this does not enable you to send the actua image data. Y ou can dter only where the
browser retrieves theimage datafrom.

Properties

Align Alt Attributes

Border ClientID Controls
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Disabled EnableViewState Height

ID NamingContainer Page
Parent Ste Src

Syle TagName TemplateSourceDirectory
UniquelD Vighble Width
Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload

Ligings2.16 and 2.17 use the image-specific properties of this server control to allow you to dter how animageis
displayed on the page.

Listing 216 TheHTML for image.aspx

<%@ Page | anguage="c#" Codebehi nd="1 nage. aspx. cs" Aut oEvent Wreup="fal se"
I nherits="Htm Controls.|mge" %
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >
<HTM>
<HEAD>
<title>nmage Properties</title>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<nmet a nanme=" CODE_LANGUAGE" Content="C#">
<nmeta nanme="vs_defaultdientScript" content="JavaScript">
<nmeta nanme="vs_target Schema" content="http://schemas. n crosoft.com
intellisense/ieb5">

</ HEAD>
<body>
<formid="1nmage" method="post" runat="server">
<t abl e>
<tr>
<t d>
<i ng src="deepl 0go2.j pg" runat="server" id="IM3l">
</td>
</[tr>
<tr>
<t d>

Al t: &bsp; <input type="text" id="txtAlt" runat="server"
val ue="Deep Logo" NAME="txtAlt">
<br >
<i nput type="checkbox" id="chkBorder" runat="server"
NAME=" chkBor der " >Bor der
&nbsp; &bsp; &nbsp; <input type="checkbox" id="chkVisible"
runat ="server" Checked NAME="chkVi si bl e">Visible
<br >
Al'i gnmrent : &bsp;
<sel ect id="ddAlignment" runat="server" NAVE="ddAl i gnnment">
<option Value="left" sel ected>
Left </ opti on>
<option Val ue="center">
Cent er </ opti on>
<option Value="right">
Ri ght </ opti on>
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<option Val ue="top">
Top</ option>
<option Val ue="m ddl e" >
M ddl e</ opti on>
<option Val ue="bottom >
Bot t onx/ opti on>
</sel ect>
<br >
Si ze: &bsp; <input type="text" id="txtWdth" runat="server"
W dt h="51px" Hei ght ="24px" NAME="t xt Wdt h">
&nbsp; x <input type="text" id="txtHeight" runat="server"
W dt h="51px" Hei ght ="24px" NAME="t xt Hei ght ">
<br >
Src: <input type="text" id="txtSrc" runat="server"
val ue="deepl 0go2. j pg" NAME="t xt Src" >
<P></ P>
<pP>
</ P>
<pP>
<i nput type="subnmit" id="btnApply" runat="server"
Val ue="Apply Settings" NAME="Dbt nAppl y">
</ P>
</td>
</tr>
</t abl e>
</ fornp
</ body>
</ HTML>

Listing 2.17 The Codefor image.aspx

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model

usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Web;

usi ng System Wb. Sessi onSt at e;
usi ng System Web. Ul

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanmespace H m Controls
{
/1] <sunmary>
/1] Summary description for |mage.
/1] </sumrary>
public class Inmage : System Wb. Ul . Page
{
protected System Web. U . H m Control s. H il | mage | M&l;
protected System Web. U . Html Control s. H m | nput Text txtAlt;
protected System Wb. U . H m Control s. H nl | nput CheckBox chkBor der
protected System Web. U . Ht ml Control s. Ht il | nput CheckBox chkVi si bl €;
protected System Web. U . Html Control s. H il Sel ect ddAl i gnnent;
protected System Web. U . Html Control s. H il | nput Text txtW dt h;
protected System Web. U . Hm Control s. H ml | nput Text txt Hei ght;
protected System Web. Ul . Ht ml Control s. H ml | nput Text txtSrc;
protected System Web. U . H m Control s. H m | nput Button bt nApply;

private void Page Load(object sender, System EventArgs e)

{
}

/1 Put user code to initialize the page here
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#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
base. Onlnit(e);
}

/11 <summary>

/1l Required method for Designer support - do not nodify
/1l the contents of this method with the code editor.
/1] </ summary>

private void InitializeConponent ()

{
this. bt nApply. Serverd ick += new
System Event Handl er (t hi s. bt nAppl y_Server d i ck);
this. Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void btnApply_Serverdick(object sender, System EventArgs e)

{
// Set the alt text

I MGL. Al't = txtAlt. Val ue;
/1 1f the border is checked set a border width
i f (chkBor der. Checked)

| MGL. Bor der = 5;
el se

| MGL. Bor der = O;
/'l Set the inmage alignnent
| MGL1. Align = ddAlignment. |tens[ddAl i gnnent. Sel ect edl ndex] . Val ue;
/1 1f awidth is entered then set it
if(txtWdth.Value '="")

I MGL. Wdth = int.Parse(txtWdth. Val ue);

/1 1f a height is entered then set it
i f(txtHeight.Value !'="")
| MGL. Hei ght = i nt. Parse(txtHeight.Val ue);
/1 Set the inage to show
| MGL. Src = txtSrc. Val ue;

/] Set whether it is visible
| MGL. Vi si bl e = chkVi si bl e. Checked;

}

HtmlInputButton
Member of System.Web.Ul.HtmlContrals.
Assembly: System.Web.dll.

The HtmlInputButton classwraps up several HTML tags, including <input type=button>, <input type=reset>, and
<input type=submit>. Thisclassis supported in al browsers (unlike the HtmlButton class).
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Properties

Attributes CausesValidation ClientID
Controls Disabled EnableViewState
ID Name NamingContainer
Page Parent Ste

Syle TagName TemplateSourceDirectory
Type UniquelD Vdue

Vidble

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerClick
Unload

Ligings2.18 and 2.19 show thedifferencein behavior between the type=submit and type=reset buttons.

Listing 218 TheHTML for inputbutton.aspx

<%@ Page | anguage="c#" Codebehi nd='

I nherits="Htm Controls.|nputButton" %

<I' DOCTYPE HTML PUBLIC "-//WBC// DTD

<HTM.>
<HEAD>

<title>Ht m | nput Button Exanple</title>
<net a name=" GENERATOR' Content ="M crosoft Vi sual
<met a nanme="CODE_LANGUAGE" Content ="C#">

"I nput But t on. aspx. cs" Aut oEvent Wr eup="f al se"

HTM. 4.0 Transitional //EN' >

Studio 7.0">

<meta name="vs_defaultCientScript" content="JavaScript">
<meta name="vs_t arget Schema" content="http://schemas. nm crosoft.com

intellisensel/ie5">
</ HEAD>
<body>

<formid="Input Button" nethod="post"

runat =" server">

<asp: Text Box id="Text Box1" runat="server"></asp: Text Box>

<i nput type="submit"

NANMVE=" bt nSubmi t " >

<i nput type="reset"

NAME=" bt nReset " >
</forme
</ body>
</ HTM_>

Listing 2.19 The Code for inputbutton.aspx

usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Comnponent Model ;

usi ng System Dat a;
usi ng System Dr awi ng;

i d="bt nSubm t"

i d="bt nReset "

runat ="server" val ue="Submt"

runat ="server" val ue="Reset"
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usi ng System Wb;

usi ng System Web. Sessi onSt at e;
usi ng System Wb. Ul

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanespace Htm Controls
{
/1] <sunmary>
/1] Sunmary description for |nputButton
11 </sumrary>
public class InputButton : System Wb. U . Page
{
protected System Web. U . WebCont r ol s. Text Box Text Box1;
protected System Web. U . H m Control s. H m | nput Button bt nSubnit;
protected System Web. U . Htm Control s. Ht m | nput Butt on bt nReset ;

private void Page_Load(object sender, System EventArgs e)

{
}

/1 Put user code to initialize the page here

#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
base. Onlnit(e);
}

{11 <summary>

/1l Required method for Designer support - do not nodify
/1]l the contents of this nethod with the code editor

/1] </ summary>

private void InitializeConponent ()

{
this.btnSubnit. Serverdick += new
Syst em Event Handl er (t hi s. bt nSubmit _Serverd i ck);
this. bt nReset. Serverdick += new
Syst em Event Handl er (t hi s. bt nReset _Serverd i ck);
this. Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void btnSubmt_Serverdick(object sender, System EventArgs e)

{
Response. Wite("You clicked submt.");
}
private void btnReset_ Serverdick(object sender, System EventArgs e)
{
Response. Wite("You clicked reset.");
}

}

Htmll nputCheck Box

Member of System.Web.Ul.HtmlContrals.
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Assembly: System.Web.dll.

HtmlInputCheckBox encapsulates the <input type=checkbox> tag. The Checked property indicates whether the item
was checked. Ligting 2.17 uses the HtmlInputCheckbox to indicate the visibility of theimage. The ServerChange

event can be used to catch the change in value of the control on the server.

Properties

Attributes Checked ClientID
Controls Disabled EnableViewState
ID Name NamingContainer
Page Parent Ste

Syle TagName TemplateSourceDirectory
Type UniquelD Vdue

Vidble

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerChange
Unload

HtmllnputFile

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

Provides away for you to upload filesto the server. This control encapsulates the <input type=file> tag on the client
and aso provides away to extract the file information from the posted data. For this control to work, the EncType of
the form must be set to multi part/form-data.

Properties

Accept Attributes ClientID
Controls Disasbled EnableViewState
ID MaxLength Name
NamingContainer Page Parent
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PostedFile Ste Sze
Syle TagName TemplateSourceDirectory
Type UniquelD Vdue
Vidble

Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload

Ligtings 2.20 and 2.21 show a page that collectsthe name of afile from the user and then uploadsit to the server. On
the server side we grab the content of the posted file and placeit into atext area. The Accept property isused to
indicate that only fileswithaMIME type of text are alowed to be uploaded.

Listing 220 TheHTML for inputfile.aspx

<%@ Page | anguage="c#" Codebehi nd="1nput Fi | e. aspx. cs" Aut oEvent Wreup="f al se"
Inherits="Htm Controls. | nputFile" %
<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >
<HTM.>
<HEAD>
<title>Input File Exanple</title>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<met a nanme="CODE_LANGUAGE" Content ="C#">
<meta name="vs_defaultCientScript" content="JavaScript">
<meta name="vs_t arget Schema" content="http://schemas. nm crosoft.com
intellisense/ie5">
</ HEAD>
<body>
<formid="InputFile" method="post" runat="server" enctype="multipart/
formdata">
<input type="file" id="FilePost" runat="server" NAVE="Fil| ePost" ><i nput
type="subnmit" id="btnSubmit" runat="server" value="Send File" NAME="btnSubmt">
<br>
<textarea id="txtCQutput" runat="server" style="WDTH 733px; HElI GHT
630px" rows="39" col s="89" NAME="t xt Qut put " ></t ext ar ea>
</ fornp
</ body>
</ HTML>

Listing 2.21 The Codefor inputfile.aspx

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model

usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Web;

usi ng System Wb. Sessi onSt at e;
usi ng System Wb. Ul

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;



This document is created with the unregistered version of CHM2PDF Pilot

namespace Hm Controls
{
[ <summary>
/1] Sunmary description for InputFile.
/1] </ summary>
public class InputFile : System Wb. Ul . Page
{
protected System Web. U . H m Controls.H m I nputFile Fil ePost;
protected System Web. U . H m Control s. H m | nput Button bt nSubnit;
protected System Web. U . Ht m Control s. H ml Text Area txt Cut put;

private void Page_Load(object sender, System EventArgs e)

{
}

Fi |l ePost. Accept = "text/*";

#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
base. Onlnit(e);
}

/11 <summary>
/1l Required method for Designer support - do not nodify
/1]l the contents of this nethod with the code editor
/11 </ summary>
private void InitializeConponent ()
{
this.btnSubmt. Serverdick += new

Syst em Event Handl er (t hi s. bt nSubmi t _Serverd i ck);
this. Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on
private void btnSubmt_Serverdick(object sender, System EventArgs e)

{
System | O StreanReader tr = new System | O StreanReader (Fi | ePost.
Post edFi |l e. I nput Strean ;

t xt Qut put. Val ue = tr. ReadToEnd();

}

HtmllnputHidden

Member of System.Web.Ul.HtmlContrals.
Assembly: System.Web.dll.

The HtmlInputHidden class encapsulates the <input type=hidden> tag. This can be used to put hidden text into the
body of aform.



This document is created with the unregistered version of CHM2PDF Pilot

NOTE

In Web programming, it was common to use a <hidden> control to retain state information from one page reload to
the next. It's not as common to use the HtmlInputHidden control for this purposein ASP.NET because you have so
many other optionsfor state management. For example, you might want to use the State bag provided by the
ViewState property of the Page object instead.

Properties

Attributes ClientID Controls
Disabled EnableViewState ID

Name NamingContainer Page
Parent Ste Syle
TagName TemplateSourceDirectory Type
UniquelD Vdue Vighle
Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerChange
Unload

Ligting 2.22 shows an example of using an HtmlInputHidden object to submit additiona information along with the
form. In this example, you want the form to send the date and time the user accessed the page along with the datathe
user enters. The hidden control stores and submitsthis additiona information.

Ligting 2.22 Using an HtmlInputHidden Control to Submit Additional Information in aForm

<%@ Page | anguage=' C#' debug='true' trace='false' %
<script runat='server'>
voi d Page_Load(Onject Sender, EventArgs e)

{
i f(!Page. | sPost Back)
CreationDat e. Val ue = DateTi nme. Now. ToStri ng();
}
void btnSubmit_dick(Cbject Sender, EventArgs e)
{
spnResult.lnnerHtm = "This account was created on " + CreationDate. Val ue;
}
</script>
<htm >
<head>

<titl e>ASP. NET Page</title>
</ head>



This document is created with the unregistered version of CHM2PDF Pilot

<body bgcol or =" #FFFFFF" t ext ="#000000" >
<form runat =" server' >
Your Nane:
<i nput type="text" id="txtValue" value="Jeffrey" runat="server'
NAME="t xt Val ue" >
<i nput type='subnmit' id="btnSubmit" OnServerdick='btnSubmit_Cick'
val ue="Create" runat='"server' NAME="btnSubmit">
<br >
Your Address: <input type="text" name="txtAddress" val ue="4905 Brown Vall ey
Lane" >
<i nput type="hidden" id="CreationDate" runat='server' NAME="CreationDate">
</ fornp
<span id='spnResult' runat='server'></span>
</ body>
</htm >

In this code, the current date and timeis stored in the hidden control when the page isloaded. When theformis
submitted to the server, the value of the date stored in the hidden field is sent to the server whereit can be utilized in
code. Inthis case, the date is smply displayed, but you could incorporate it into database insertions and so forth.

There are severd alternate ways you can hide information on the page the way ahidden control does. For example,
most server controls have aVisible property. Setting this property to false hides the control, enabling you to assign
datato the control without the data displaying on the page.

Notethat "hiding" information by assigning it to an HtmlInputHidden control doesn't actudly prevent the user from
accessing theinformation; if you view the page's source in the browser, it's easy to see the value of the hidden
control. It's even conceivable that a user could change the value of the hidden control. For this reason, be careful
when using hidden controlsto store certain types of sengtiveinformation in your Web applications.

For other non-visible controls, the information contained within them is not sent to the browser. Instead it is stored in
ViewState. HtmlInputHidden is the one exception to this.

HtmlInputlmage

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmlInputlmage class encapsul ates the <input type=image> tag. Use this tag when you want your button to ook
like something other than abutton. Y ou supply the image. The ServerClick method fires an action on the server.

Properties

Align Alt Attributes
Border Causesvdidation ClientiD
Controls Disabled EnableViewState
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ID Name NamingContainer
Page Parent Ste

Src Syle TagName
TemplateSourceDirectory Type UniquelD
Vdue Vighble

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerClick
Unload

HtmllnputRadioButton

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmlInputRadioButton class encapsulates the <input type=radio> tag. Y ou group radio buttons together to form
agroup by assigning the same Name property to each button. The user may select only one member of the group.

Properties

Attributes Checked ClientiD
Controls Disabled EnableViewState
ID Name NamingContainer
Page Parent Ste

Syle TagName TemplateSourceDirectory
Type UniquelD Vdue

Vidble

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload
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HtmllnputText

Member of System.Web.UI.HtmlControls.

Assembly: System.Web.dll.

The HtmlInputText class encapsul ates the <input type=text> tag. See Ligtings2.16 and 2.17 for an example of this

cassinuse.

Properties

Attributes ClientID Controls
Disabled EnableViewState ID

MaxLength Name NamingContainer
Page Parent Ste

Sze Syle TagName
TemplateSourceDirectory Type UniquelD
Vdue Vighle

Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerChange
Unload

Html Select

Member of System.Web.UI.HtmlControls.

Assembly: System.Web.dll.

The HtmlSdect dass isthe ASP.NET HTML control abstraction of the HTML SELECT eement. Y ou can set the
Multiple property to true to enable the user to select multiple itemsin thelist. The Items collection containsthe items.
Use <controlname>.Itemd] <controlname>.Selectedindex].V a ue to get the selected items value. See Listing 2.9 for
the Html Sdlect classin action.

Properties
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Attributes ClientID Controls
DataMember DataSource DatarextFed
DatavaueFdd Disabled EnableViewState
ID [nnerHtml InnerText

Items Multiple Name
NamingContainer Page Parent
Selectedindex Ste Sze

Syle TagName TemplateSourceDirectory
UniquelD Vdue Vighle

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerChange
Unload

HtmITable

Member of System.Web.Ul.HtmlControls.

Assembly: System.Web.dll.

The HtmiTable class encapsul ates the <table> tag. The Rows property returns acollection of al the <TR> tagsin the

table.

Properties

Align Attributes BgColor
Border BorderColor CdlPadding
CdlSpacing ClientiD Controls
Disabled EnableViewState Height
ID [nnerHtml InnerText
NamingContainer Page Parent
Rows Ste Syle
TagName TemplateSourceDirectory UniquelD
Visble Width

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
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HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload
HtmITableCdll

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmI TableCdl dass encapsulatesthe individua cellsin an HtmlTableRow. The Col Span and RowSpan
properties can be used to span anumber of columns or rows, respectively. The NoWrap property can be used to
indicate that a cell shouldn't wrap. The Align and VAlign properties can be used to control dignment.

Properties

Align Attributes BgColor
BorderColor ClientID ColSpan
Controls Disasbled EnableViewState
Height ID [nnerHtm
InnerText NamingContainer NoWrap
Page Parent RowSpan
Ste Syle TagName
TemplateSourceDirectory UniquelD VAlign
Vighle Width

Methods

DataBind Dispose Equas
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload

HtmITableCellCollection

Member of System.Web.Ul.HtmlContrals.

Asembly: System.Web.dll.
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This class represents acollection of al Html TableCdlswithin an HtmiTable control.

Properties

Count ISReadOnly IsSynchronized
Item SyncRoot

Methods

Add Clear CopyTo
Equds GetEnumerator GetHashCode
GetType Insert Remove
RemoveAt ToString

HtmITableRow

Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

The HtmlITableRow class encapsulates a <tr> teg.

Properties

Align Attributes BgColor
BorderColor Cdls ClientiD
Controls Disasbled EnableViewSTate
Height ID [nnerHtm
InnerText NamingContainer Page

Parent Ste Syle
TagName TemplateSourceDirectory UniquelD
VAlign Visble

Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender Unload

HtmITableRowCollection
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Member of System.Web.Ul.HtmlContrals.

Assembly: System.Web.dll.

A collection of thetable rowsingde the Html Table control.

Properties

Count IsSReadOnly IsSynchronized
Item SyncRoot

Methods

Add Clear CopyTo
Equds GetEnumerator GetHashCode
GetType Insert Remove
RemoveAt ToString

HtmITextArea

Member of System.Web.Ul.HtmlContrals.

Asembly: System.Web.dll.

The HtmITextArea class encapsul ates the <textarea> tag. The Rows and Cols properties can be used to dynamically

Szethe control. See Ligting 2.20 for an example of the Html TextArea control in action.

Properties

Attributes ClientID Cals

Controls Disabled EnableViewState
ID [nnerHtml InnerText

Name NamingContainer Page

Parent Rows Ste

Syle TagName TemplateSourceDirectory
UniquelD Vdue Vigble

Methods

DataBind Dispose Equds
FindControl GetHashCode GetType
HasControls RenderControl ResolveUrl
ToString

Events

DataBinding Disposed Init

Load PreRender ServerChange
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Attributes of the Page Object

In ASP.old, you wrote the mgority of your page-rendering code against five objects (Application, Request,
Response, Server, and Session). All these objectsexist in ASP.NET, athough their relative utility is diminished
somewheat by the more structured event-driven paradigm provided by ASP.NET.

For example, in ASP.old you typicaly built gpplications based on forms that were submitted to the server and
handled in script. The script automatically parsed the dements of the form into members of the Request.Form
collection. Y ou could then send data back to the browser as acombination of templated HTML and calsto the
Write method of the Response object.

In ASP.NET, you don't have to use Request.Form to read the contents of form controls; instead, you can read the
properties of those controls directly. This makes programming much eesier, diminating a conceptua hurdleto
building sophidticated user interfaces and ensuring that data handled by your application is strongly typed from end to
end. Y ou do not need to use Response. Write to send output to the browser, either. Although you may be
accustomed to using this quite frequently in ASP.old, you'll amost never seeitin ASP.NET.

The following sections describe e ements of the Page object in more depth, including the familiar Request, Response,
Server, and Session objects, and adding some new functionaity provided by the Page object that's unique to
ASP.NET.

Page Directives

Page directives are commands, inserted at the top of an ASP.NET page, that represent a mixed bag of settings
pertaining to how the pageis rendered and processed.

Table 2.1 showsacompletelist of ASP.NET page directives.

Table2.1. ASP.NET Page Directives

Directive Description

@Page A mixed bag of settings pertaining to how the pageis
rendered, buffered, globalized, and so forth.

@Control Settings specific to how user controls are rendered. This
setting is appropriate for user controls only.

@Import Imports a namespace.

@Implements Utilizes an externdly defined user control, server control,
or COM interface.

@Regiger Regigtersaserver control tag prefix and namespace for
useinthe page.

@Assembly Links an assembly to the page.
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@OutputCache Determines how the page caches output.

@Reference Linksapage or user control to the current page.

Y ou insert apage directive at the top of the page. Listing 2.23 shows an example of a typicad @Page directive.
Listing 2.23 Typical @Page Directive
<%@ Page | anguage="C#" debug="true" trace="true" %

This Page directive instructs ASP.NET to interpret code in the page as C#, to activate debugging, and to executein
Trace mode to assist with debugging and performance analysis.

NOTE

The @Pege directive is used when you want to change the default settings for asingle pagein your ASP.NET Web
gpplication. However, some of the settingsin the @Page directive can aso be dtered for an entire directory (using
the Web.config settingsfile) or an entire server (using the Machine.config settingsfile). See Chapter 5, "Configuration
and Deployment,” for more information on how to use these files to configure your server.

The next few sections give examples and scenarios that demonstrate and describe when you would use the various
page directives. (The debugging and tracing features of ASP.NET are covered in Chapter 3, "Debugging ASP.NET
Applications.)

Setting Single-Thread Compatibility Using the AspCompat Attribute

COM components built with Visua Basic 6.0 use sngle-threaded apartment (STA) threading. To usean STA
component with ASP.NET, your ASP.NET page must also use single-threaded apartments.

Setting the AspCompat attribute of the @Page directive to true causes your page to execute on asingle thread,
ensuring compatibility with STA components. It aso makes objects contained by the Page such as Request and
Response available to any COM objects utilized in script on the page.

This attribute should be used sparingly because it degrades ASP.NET performance. Useit only in cases where you
are unableto port the STA object to .NET.

Controlling Event Handlers Using the AutoEventWireup Attribute

The AutoEventWireup attribute of the @Page directive is used to override the default event procedures used to
handle Page events. Thisattributeis set to true by default.

In genera, most of the time thiswill have any bearing only on the name of the procedure used to handle the Page
object's Load event. When AutoEventWireup istrue, the event procedureis called Page_L oad. If AutoEventWireup
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isfdse, you haveto create a custom event handler to handle the Page object's events.

Thisfeatureis used most often with code behind. In order to make the events fire when AutoEventWireup is set to
fase, define ddegates for Page Init in the congtructor of the code-behind class. Define delegates for al eventsin the
Page_Init(). Listing 2.24 shows an example of the scenario.

Listing 2.24 Definition of a Code-Behind Page L oad Event Procedure Without AutoEventWireup

public MyPage()

{ this.Init += new System Event Handl er (this. Page Init);
Lri vate void Page I nit(object Sender, EventArgs e)

{ this. Load += new System Event Handl er (t hi s. MyPageLoad) ;
Lri vate voi d MyPagelLoad(object Sender, EventArgs e)

i /1 Todo: enter your code here

Y ou can seethat the Page_Init() isexplicitly wired to the event Page_Init by the delegate in the constructor. Then the
Page _Init() event handler is used to define delegates for other events. Thisaso adlows usto associate a subroutine
with any name with a specified event.

For moreinformation on how code behind works, see the section " Separating Presentation from Code Using Code
Behind" earlier in this chapter.

Deactivating Page Buffering Using the Buffer Attribute

When the Web server is building a page for display in the browser, it can either send the data to the browser alittle
at atime, or it can store the entire page and send it to the browser in one fell swoop. Sending the data to the browser
dl a onceiscdled buffering. Buffering a page can yidd significant performance improvements because it potentialy
lowers the number of TCP packets that must be sent to return the page to the user. It can aso make for amore
positive perceived user experience because a buffered page renders al a once instead of progressively painting as
dataarrives.

In ASP.NET, buffering isturned on by default. Setting the Buffer attribute in the @Page directive to fase turns of f
buffering.
Denoting the Page's Class Name Using the ClassName Attribute

Y ou use the ClassName éttribute to denote the name of the class used by the page when it is compiled. This attribute
iscommonly set by Visud Studio .NET in conjunction with the code-behind festure.

For more information on how code-behind works, see the section " Separating Presentation from Code Using Code
Behind" earlier in this chapter.
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Specifying the Target Client Using the ClientTar get Attribute

Y ou can usethe ClientTarget attribute to specify the user agent (ak.a. browser type) for which the server controlsin
your application should render their content. It makes sense to use this option in a Situation where you have a captive
audience that has standardized on a particular browser (asin an intranet), and you are using server controlsthat
adapt to browser capabilities.

NOTE

The ASP.NET documentation doesn't explicitly State that setting this va ue produces a performance gain, but
presumably it would because server controls would not have to sniff the browser before rendering themselves.

Every browser is supposed to pass a user agent string identifying the type and version number of the browser each
time it makesan HT TP request. Y ou can programmaticaly retrieve the user agent string reported by the browser by
ingpecting the value of Page.Request.UserAgent.

Note that some browserstry to trick the Web server into thinking that they're adifferent kind of browser by passng
abogus user-agent string. For example, by default, Opera 5.0 identifies itsdlf to the browser as Internet Explorer 5.0.
Thisisdone to ensure that the browser will work with Web applications that sniff the browser in brain-dead ways
(for example, by attempting to detect the brand of the browser instead of its underlying capabilities).

Setting the L anguage Using the CodePage Attribute

A code page isaset of mappings between text characters and numbers.

One common code page in the United Statesis UTF-8, also known as Unicode, and described in Internet RFC
2279 (see http:/Mmww.ietf.org/rfc/rfc2279.txt if you're redly interested).

It's necessary only to specify the CodePage ttribute when the page you've authored was written using a different
code page than the Web server it's running on. We're hoping you don't do thistoo often.

Setting Compiler Options Using the Compiler Options Attribute

Y ou can use the CompilerOptions attribute to pass additiona arguments to the compiler when the pageisrun. To do
this, you'll need to have an excdllent handle on how compiler switches work, a page that somehow lacks a capability
found in acompiler switch, and fortitude.

We racked our brainstrying to figure out why you would use this feature, but we couldn't come up with much. The
documentation isn't much help, either. Many of the compiler switches are aready represented in ASP.NET in various
ways, S0 it's possible that the CompilerOptionsis smply ahook that ASP.NET providesfor you, enabling you to
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take advantage of future compiler options that may become available before ASP.NET officidly supportsthem.

Setting the ContentType Attribute

The ContentType attribute mapsto an HT TP setting that tells the browser what kind of datato expect asthe
response to arequest. Almost dways, the data sent from the Web server will bean HTML page. However, you may
want to change this. Y ou can use the ContentType attribute of the Page directive to make this change.

Y ou change the ContentType attribute in Situations where your ASP.NET page is designed to send data other than
HTML to the browser; one common, real-world situation would be sending XML directly to the browser. To do
this, set the content type to "text/xml”. If the output of the page contains well-formed XML data (and nothing but
XML data), and your browser has the capability to display XML directly (that is, Internet Explorer 5.0 or later), the
XML will render directly in the browser.

Specifying I nternational Culture Using the Culture Attribute
Y ou can use the Culture attribute to specify for which culture the content of your Web pageisintended. Culturein

this context means international diaect and language. For example, the culture atribute "en-US* standsfor U.S.
English, whereas"en-GB" stands for the kind of English that our good friendsin Greet Britain spesk.

Certain operationsin the .NET framework, such astheformatting of strings, are culture dependent. For example,
many European cultures use acommainstead of the decimal point used by Americans and other sensible cultures.
(Just kidding.)

Activating Debugging Using the Debug Attribute

Setting the Debug attribute to true activates ASP.NET Debug mode, which provides rich debugging information in
the browser to remote machines when an error is encountered in an ASP.NET page.

Debugging iscovered in Chapter 3.

Setting the Description Attribute

The Description attribute enables you to gppend atextua description of your choiceto your page. This attribute isn't
access ble programmaticaly; it's presumably just away for you to insert acomment describing the pagein the
@Pagedirective.

Setting the EnableSessionState Attribute

Session state refers to the capability of aWeb gpplication to store information for individual users asthe user

navigates from page to page. Session state isturned on by default; you may want to consider setting the
EnableSessionState attribute to false—that deactivates Session state and can increase performance.
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See Chapter 4, " State Management and Caching,” for agenerd discussion of how Session state worksin ASP.NET.
Activating View State Using the EnableViewState and EnableViewStateM ac Attribute

View gateisthe feature of ASP.NET that causes a control's propertiesto be retained across round tripsto the
sarver. It isdiscussed morefully in the section " Taking Advantage of Postback and View State,” later in this chapter.

View state isenabled in ASP.NET pages by default. Setting the EnableViewState attribute to false enablesyou to
turn View state off. Note that it is also possible to turn View state off on a control-by-control basis, for controls that
support it, by setting the control's ViewStateEnabled property to false.

Turning off View gtate can increase application performance by reducing the amount of data that must be sent to and
from the server.

Setting EnableViewStateM ac to true enables an additiona check to ensure that View state information was not
altered between the time it was sent to the browser by the server and the time it was resubmitted to the server (Mac
in this context stands for Machine Authentication Check). Thisisan important security feature that you should employ
whenever senditive dataisstored in View date.

Setting the Error Page Attribute

The ErrorPage attribute enables you to redirect to a custom error page of your choosing. The vaue for the attribute
can beany URL. Thisattributeis commonly set in gpplicationswhereit'slikdy that the user will enter abogus vaue
(along URL, for example, or perhaps a mistyped query string parameter), and you don't want the user to be
confronted with agrungy ASP.NET error page.

Inheriting from a Class Using the I nherits Attribute

Each ASP.NET pageis treated as a class. Y ou can cause your ASP.NET page to inherit from another class by
Seiting the Inherits attribute.

Y ou typicdly usethe Inherits attribute to take advantage of code-behind functionaity. Code-behind functionaity is
described in more detail in the section " Separating Presentation from Code Using Code Behind™ in this chepter.

Setting the Language Attribute

The Language attribute determines the programming language used in the page. By default, you can choose VB, C#,
or JScript, dthough other .NET languages could be used aswell. Note that an ASP.NET page can only have one

language.

Setting the Locale | dentifier Usingthe LCID Attribute

Thelocdeidentifier (LCID) isan integer that correspondsto anational language setting. Theideabehindan LCID is
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to give the client someidea of what national language the application supports. Because the LCID valueisa32-bit
number, the vaue can be quite granular when describing different didects of the same language. For example, the
LCID vaue 1033 denotes United States English; the value 2057 denotes the flavour of English spoken in the United
Kingdom.

By default, ASP.NET uses your Web server'slocale (set in operating system configuration) asthelocalefor each
page. Setting this attribute to a different value overrides the local e setting.
Setting the Src Attributefor Code Behind

The code executed by aparticular ASP.NET source file can be located in an external file. Y ou use the Src (source)
attribute to specify the name of the externd file.

Y ou typicaly use the Src attribute to take advantage of code-behind functionaity. Code-behind functiondity is
described in more detail in the section " Separating Presentation from Code Using Code Behind™ in this chapter.

Enabling Internet Explorer Smart Navigation Features

Setting the SmartNavigation attribute to true enables certain usability features specific to Microsoft Internet Explorer
5.0 and later. In particular, Smart Navigation can improve the user experience by preserving the scroll position on the
page and is therefore appropriate in Situations where your page contains along form that is posted back repestedly.

Setting the Trace Attributeto Activate Tracing

Setting the Trace attribute to true activates tracing for the current page. Tracing helps devel opers debug an
ASP.NET application. Y our trace code might smply indicate that a particular piece of code executed successfully;
trace code can dso give you a sense of how control flows as a page executes and how long each operation in the
lifetime of a page takesto accomplish.

Tracing is covered in more detail in Chapter 3.

Setting the TraceM ode Attributeto Sort Trace | nformation

The TraceM ode attribute determines how trace information is displayed when tracing is turned on. Setting
TraceMode to SortBy Time displays trace entries from earliest to latest. Setting the attribute to SortByCategory
groups trace entries by type.

Tracing is covered in more detail in Chapter 3.

Setting the Transaction Attribute to Support Transactions

Y ou can add support for transactionsto your pages by using the Transaction attribute. Transactions are set to
Disabled by default; other settings are NotSupported, Supported, Required, and RequiresNew.
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Denoting the Culturewith the Ul Culture Attribute

Y ou can give your ASP.NET page the ability to display culture-specific actions by setting the Ul Culture attribute.
The Ul Culture attribute differs from the Culture aitribute (described earlier in this section) in the sense that while
Culture has a stand-al one effect on the display of data (such as date formats and decimdization) in the page,
UlCultureissmply amarker that enables you to denote a culture or language for later usein your localization code.
How you provide the culture-appropriate string resource based on the value of UlCultureis up to you.

Setting the WarningL evel Attribute

Y ou can forcethe .NET compiler to treat compiler warnings as errors by setting the WarningLeve attribute of the
@Pagedirectiveto true.

Fivelevesof compiler warnings exist, numbered O through 4. When the compiler transcendsthe warning level set by
thisattribute, compilation fails. The meaning of each warning leve is determined by the programming language and
compiler you're using; consult the reference specification for your compiler to get more information about the warning
level s associated with compiler operations and what triggers compiler warnings.

@Control Directives
Y ou use an @Control directivein place of an @Page directivein auser control (ASCX) file. User controlsare

seript files that provide programmabl e user-interface functiondity. The @Control directive has many of the same
attributes as the @Page directive.

User controls are discussed in Chapter 9, "Building User Controls and Server Controls.”
@I mport Directives
The @Import directiveis used to make classes found in that namespace easier to access. When you import a

namespace, you don't have to refer to the full namespace syntax to refer to a classin that namespace; you can, for
example, use the name DataSet instead of System.Data.Dataset.

An Import directivelookslikethis:

<@ | nmport nanespace="System Data" %

Y ou can have as many Import directivesin your page as you want; each namespace reference should have its own
Import directive.

Note that you can use classesin any namespace loaded into the Globa Assembly Cache (GAC); thisincludes all
NET framework classes and anything else you've stuck in the GAC.
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| mplementing External I nterfaces with the @I mplements Directive
Y ou use the @I mplements directive to implement an interface. To understand why thisfesture exists, remember that

every ASP.NET pageisredly akind of subclass of the Page object. If you want the object to have accessto
functiondity that requires the implementation of an interface, you must use thisdirective.

For example, you could use @Implementsin user-control development to implement the | PostBackEventHandler
interface asaway of raising events associated with postback.

Y ou can't use the @Implements directive in a code-behind class (specify interfaces by using : in the class declaration).
Registering Controls with the @Register Directive
The @Regigter directive is used to make your ASP.NET page aware of user controls and server controls. It also

gives custom ASP.NET controls a programmer-defined namespace, ensuring that the name of one control doesn't
conflict with the name of another contral.

Custom ASP.NET user interface controls are discussed in Chapter 9.
@Assembly Directives
The @Assembly directive is used to make your ASP.NET page aware of external components. Y ou can use one of

two elements with this directive—Name or Src. Nameis the name of a precompiled assembly (without the .DLL
extenson). Src represents the name of a source code file (such as myclass.cs).

@OutputCache Directives

Y ou can use @OutputCache directives to control how page caching works. Page caching is afeature that can
improve performance on ASP.NET pages whose content changes infrequently.

Caching isdiscussed in more detail in Chapter 4.

Events Raised by the Page Object

The Page object raises aset of eventsthat you can respond to in code.

The eventsraised by the Page object are standard .NET events, which means they receive aminimum of two
arguments: a Sender (areference to the object that rai sed the event) and a collection that represents arguments
passed to that event (inherited from System.EventArgs). The contents of this collection differ, depending on the event
procedure.
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Table 2.2 showsalist of events supported by the Page object.

Table 2.2. Events Supported by the Page Object

Event Description

AbortTransaction A transaction was aborted.

CommitTransaction A transaction was completed.

DataBinding Data binding was completed.

Disposed The page has been released from memory. Thisisthelast
event.

Error An unhandled exception was thrown on the page.

Init The page wasfirg loaded. Thisisthefirst event raised by
the page.

Load The page isloaded.

PreRender The page content is about to be displayed.

Unload The pageis about to be unloaded from memory.

Asyouve seen in the code examplesto this point, the most common event handled in the Page object is Load.

for RuBoard
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Creating User Interfaceswith Web Controls

The .NET framework provides anumber of user-interface components that you can use.

These components are divided into severa categories:

» HTML controls—An object-oriented way of creating standard HTML page e ements such astext boxes and
buttons.

» Web forms controls—Objects that can incorporate standard and dynamic HTML into rich user-interface
dements

» Vdidation controls—A type of Web form control specifically geared toward vaidating user input on aform,
often without causing around trip to the server. Vaideation controls are covered in Chapter 11, "Cregting
Database Applicationswith ADO.NET."

This section will show you how to use the controlsthat are included with the .NET framework. Y ou can aso create
your own Web forms controls; thisis covered in Chapter 9.

Programming Web Forms Controls

Thefirst step to usng Web forms controls on a page isto create an ASP.NET Web form. Y ou do thisby creating a
conventiond HTML FORM tag with the ASP.NET runat="server" attribute, as shownin Ligting 2.25.

Listing 2.25 Basic ASP.NET Web Form Declaration

<formid="nyform nethod="post' runat='server'>

</fornp

Control Event M odel

Web controls raise events of their own aswell asthe events of the classes they inherit.
Web controlsthat inherit from System.Web.UI.WebControl. WebControl raisethe eventslisted in Table 2.3.

Table 2.3. Events Raised by Web Controls
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Event Description

DaaBinding Occurs when the control binds to a data source. (For
more information on data binding, see Chapter 11.)

Disposed Occurs when the control is destroyed; thisisawaysthe
last event raised by the control.

Init Occurs when the control isfirst created; thisisawaysthe
first event raised by the contral.

Load Occurs when the control isloaded on the page.

PreRender Occurs when the control is about to be rendered
(displayed on the screen).

Unload Occurs when the control is unloaded from memory.

Taking Advantage of Postback and View State

Postback isthe ASP.NET feature that enables you to detect whether aform has been submitted to the server. View
stateisarelated concept that causes the contents of a posted-back form to be preserved.

The concepts of postback and View state grew out of afrustration with traditional Web server scripting paradigms.
InaWeb form, aswith most HTTP Web requests, the page is completely destroyed and re-created each timeit is
submitted to the server. But in many, if not most cases, you want certain values (such as the contents of a Search box
or the selection you've made in alist of custom preferences) to remain on the page. Without View state, you'd have
to write code to make this happen, and without postback detection, it'stricky to determine whether the existing form
data needs to be displayed.

Y ou can determine whether an ASP.NET Web form is being posted back to the server by inspecting the I sPostBack
property of the Page object. Thefirst time a user accesses the page, IsPostBack will befase. At thistime, you
typicdly perform initiaization work in code. This can be as straightforward as setting defaultsin controls or as
involved as performing arelationa database query to serve asthe basisfor display on the page.

NOTE

It is possible to manipulate postback directly in code. To do this, you implement the | PostBackEventHandler
interfacein your page.

Earlier inthischapter, Liding 2.5 demonstrated the HTML source of an ASP.NET Web page that contains chunks
of encoded View state. Listing 2.26 shows asnippet of that voluminous codelisting.

Listing2.26 HTML Source for an ASP.NET Page Highlighting View State Infor mation

<f or m nane="WebFor mL" net hod="post" acti on="cal endar. aspx" id="WbForm" >
<i nput type="hidden" name="__VI EWSTATE" val ue="dDwiMzYzN kxODU7Qz4=" />
<tabl e i d="Cal endar1" cell spaci ng="0" cel |l paddi ng="2" bor der="0"
styl e="border-wi dt h: 1px; border-styl e:solid; border-col | apse: col | apse; ">
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<tr>
<td col span="7" styl e="background-col or:Silver;">

styl e="wi dt h: 100% bor der - col | apse: col | apse; ">
<tr>
<td style="w dth: 15% ">
<a href="javascript:__doPostBack(' Cal endarl',' previMonth')"
styl e="col or: Bl ack">& t ; </ a>

Note that we've mercifully deleted the mgority of the source code for brevity. Y ou won't have to write this code
yoursdlf; fortunately, ASP.NET generatesit for you from the high-level ASP.NET controls you specify.

Y ou can seethat the View dtate information is embedded in the page as a hidden control with the name
__VIEWSTATE. Thevaueisencoded, but not encrypted.

Y ou should a so be able to see that a hyperlink (atag) toward the end of the code snippet is attached to an
automatically generated JavaScript procedure called __ doPostBack. This procedure parses the contents of View
state and submits the form back to the server.

The ultimately cool thing about View state isthat you don't haveto lift afinger to make it work. Y ou may chooseto
turn it off, however; getting rid of View state when you don't need it can provide abit of aperformance gain. Toturn
View date off for aparticular control, set the control's ViewState property to false. (View state can a so be shut off
for aparticular page or an entire Web gpplication by usng @Page dir-ectives, described earlier in this chapter, and
Web.config settings, described in Chapter 5, "' Configuration and Deployment.”)

Mobile Controls
The Microsoft.NET framework supports deviceswith small form factors and limited capabilities, such asmobile

phones and Pocket PCs. These devices have demands on the user-interface devel oper that are totaly different from
the challenges presented by user-interface design on a desktop PC.

An in-depth discussion of mobile Web formsis beyond the scope of this book; however, many of the techniques

discussed in this chapter will give you agood foundation for creating applications for mobile devices. Because the
technica implementation (involving HTML, Dynamic HTML, WAP, and so forth) is abstracted behind the NET

Base Class Library, you can use smilar programming techniquesto code for Windows and Windows CE.

Data Binding

It ispossible to bind a data source to controlsin ASP.NET. Thisworks both for rich Web forms controls and
HTML controls.

For more information on data binding, see Chapter 11.

Determining Browser Capabilities
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When you're cregting a corporate intranet, you can often specify corporate standards for a Web browser. Although
thistendsto limit user choice, thisis useful for the devel oper because it means you can utilize the capabilities of a
specific Web browser.

For Web sitesthat are intended to be used by the genera public, though, you can't know ahead of time what kind of
browser the userswill have. In thiscase, you may find it useful to have a programmatic way of determining things
about the user's browser. For example, does the user's browser support JavaScript (or, perhaps, did the user
deectivate JavaScript support)? How about cookies? Even though most modern browsers support them, users can
choose to turn those off, too.

The HttpBrowserCapabilities class, found in the System.Web namespace, provides these capabilitiesin ASP.NET.
Aningtance of an HttpBrowserCapabilities object is contained by the ASP.NET Request object (in this context an
instance of the object, called Browser, is created for you automatically when apage is requested from the server).
Ligting 2.27 shows how to use this pre-crested object to display information about the browser.

Listing 2.27 Complete Listing of All HttpBrowser Capabilities Contained in the Request Object

<%@ PACE | anguage='c#' debug="true' trace='false %

<HTM_>
<HEAD>
<TI TLE>ASP. NET Browser Capabilities</TITLE>
</ HEAD>

<BODY>
<tabl e wi dt h="350" border="0" cellspaci ng="1" cell paddi ng="3"
bgcol or ="#000000" >
<tr bgcol or =" #FFFFFF" >
<t d>Supports ActiveX Control s</td>
<t d><% =Request . Browser . Acti veXControl s %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>ls an Anmerica Online Browser</td>
<t d><% =Request . Browser. AOL %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports background sounds</td>
<t d><% =Request . Browser . Backgr oundSounds %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>ls a beta version browser</td>
<t d><% =Request . Browser . Beta %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Browser nane (user-agent)</td>
<t d><% =Request . Browser . Browser %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports Channel Definition Format</td>
<t d><% =Request . Browser . CDF %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Comon Language Runtime version</td>
<t d><% =Request . Browser. C r Versi on %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Cooki es avail abl e</t d>



This document is created with the unregistered version of CHM2PDF Pilot

<t d><% =Request . Browser . Cooki es %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>ls this a Wb search engi ne (&quot;craw er&quot;)?</td>
<t d><% =Request . Browser. Craw er %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>Versi on of JavaScript (ECMAScript) supported</td>
<t d><% =Request . Browser . EcnaScri pt Ver si on %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports franes</td>
<t d><% =Request . Browser. Franes %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports client-side Java</td>
<t d><% =Request . Browser . JavaAppl ets %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports JavaScri pt (ECMAScript)</td>
<t d><% =Request . Browser. JavaScri pt %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Br owser version</td>
<t d>
<% =Request . Browser. Maj orVersion + "." +
Request . Browser. M nor Ver si on %
</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>M crosoft XM. Docurment Cbject Mdel version</td>
<t d><%Request . Br owser. MsDonVer si on %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>Qperating system platfornx/td>
<t d><% =Request . Browser. Pl at f orm %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Supports HTM. tabl es</td>
<t d><% =Request . Browser. Tabl es %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>dient browser type</td>
<t d><% =Request . Browser. Type %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Br owser supports VBScript</td>
<t d><% =Request . Browser. VBScri pt %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<td>Version of client browser</td>
<t d><% =Request . Browser. Ver si on %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>WBC HTM. Docurent OCbject Model version</td>
<t d><% =Request . Browser . WBCDonVer si on %</t d>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Runni ng 16-bit W ndows?</td>
<t d><% =Request . Browser. Wnl1l6 %</td>
</tr>
<tr bgcol or =" #FFFFFF" >
<t d>Runni ng 32-bit W ndows?</td>
<t d><% =Request . Browser. Wn32 %</td>
</tr>
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</t abl e>
</ BODY>
</ HTM.>

| used godless, archaic render blocks to create this page, mainly to make it easier for meto create, but also to make
it Smpler to read.

If you have more than one kind of browser ingtalled on your computer, you may find it interesting to navigate to this
page using both of them to see the different capabilities reported by the Browser object. For example, | found it
interesting to learn that JavaScript 1.2 comes with Internet Explorer 6.0 beta, but that Opera 5.0 comes with the
(presumably bigger and badder) JavaScript 1.3. Also, Opera doesn't return operating system platform information to
the server the way Internet Explorer does. It's just as well; with well-designed Web applications, the server shouldn't
need to know what operating system the browser is running on anyway.

for RuBoard
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Server Controls and Page Object Reference

This section provides a quick reference to the key objects described in this chapter. Space constraints prevent us
from documenting every object inthe NET framework in this book. For the sake of brevity and conciseness, we
include only the most important objects here. For more information on the other objectsin the NET framework,

consult the NET Framework Reference online helpfile.

Vdidation controls are covered in Chapter 11.

This chapter coversthe Page framework classesin ASP.NET, including the Page object itsdlf, its children, and
user-interface controls (HTML controls and server controls). The following sections provide a brief referenceto the

properties, methods, and events provided by those classes.

AdRotator Class

Member of System.Web.Ul.WebControls.

The AdRotator class enables you to display agraphical advertisement on your Web page, changing (or "rotating”) the
advertisement from alist of graphical URLs. Because they are stored in the form of URLS, the graphics and the
pages they link to can reside anywhere on the Web.

Properties

AccessKey CssClass Ste
AdvertisementFile Enabled Syle

BackColor EnableViewState Tablndex
BorderColor Font Target
BorderStyle ForeColor TemplateSourceDirectory
BorderWidth Height ToolTip
BackColor ID UniquelD
ClientiD KeywordFilter Vighle

Controls NamingContainer Width
ControlStyle Page

Control StyleCreated Parent

Methods

AddAttributesToRender GetHashCode OnUnload
AddParsedSubObject GetType Rai seBubbleEvent
ApplyStyle HasControls Render
ClearChildViewState IsLitera Content RenderBeginTag
CopyBaseAttributes LoadViewState RenderChildren
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CreateChildControls MapPathSecure RenderContents
CreateControl Collection MemberWiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnAdCresated ResolveUrl
Dispose OnBubbleEvent SaveViewState
EnsureChildControls OnDaaBinding ToString
Equds Oninit TrackViewState
Findize OnLoad

FindControl OnPreRender

Events

AdCreated Init UnLoad
DataBinding Load

Disposd PreRender

Theligt of advertisementsis stored in an XML file. Ligting 2.28 shows an example of an XML file.

Listing 2.28 Using the AdRotator Class

<?xm version="1.0" encodi ng="utf-8" ?>
<Adverti senent s>
<Ad>
<l mageUr | >ad- 1. png</ | mageUr| >
<Navi gat eUr | >ht t p: / / ww. r edbl azer. com </ Navi gat eUr | >
<Al t er nat eText >Adverti sement Nunber One</Alternat eText >
</ Ad>
<Ad>
<l mageUr | >ad- 2. png</ | mageUr| >
<Navi gat eUr | >ht t p: / / ww. r edbl azer. com </ Navi gat eUr | >
<Al t er nat eText >Adverti sement Nunber Two</AlternateText >
</ Ad>
</ Adverti senent s>

The ImageUrl node denotes which imageto display. The NavigateUrl note indicates the page to which the
advertisement islinked. The value of the AlternateText nodeisdisplayed if the browser has graphics turned off in the
browser; it's also displayed as a pop-up tool tip for the image.

Y ou can have as many Ad dements as you want; the AdRotator will randomly switch between them. To seethis,
reload the page severd times. (To avoid viewing a cached version of the page, be sure you press Ctrl+F5 rather than
using the View, Refresh menu command in your browser.)

NOTE

The standard dimensions for aWeb advertisng banner is 468 pixelswide by 60 pixelshigh. You can, of course, use
the AdRotator control to display images of any dimensions you wart.

Youlink an XML file with an instance of an AdRotator control by assigning the name of thefile to the AdRotator
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Listing 2.29 Using an AdRotator Control to Display Various Advertisng Bannersin an ASP.NET Page

<% Page Language="c#" debug="Fal se" %
<HTM_>
<HEAD>
<title>ASP. NET AdRotator Control </title>
</ HEAD>
<body>
<form runat ="server">
<asp: AdRot at or i d="AdRotator1" runat="server" Wdth="468px" Hei ght="60px"
Advertisenent Fil e="ads. xm" />
</fornp </body>
</ HTM.>

Asyou can see, no event procedure code is necessary to use the AdRotator control (although the control does
provide an AdCreated event you can use to intercept and reassign the properties of the advertisement beforeit is
rendered on the page).

Button Class

Member of System.Web.Ul.WebControls.

The Button classis the ASP.NET Web control equivaent of the HTML submit and button elements. The class
abstracts both elements, adding a number of additiona properties and eventsaswell.

Properties

AccessKey ControlStyle Page

Attributes Control StyleCreated Parent
BackColor EnableViewState Ste

BorderColor CsClass Syle
BorderStyle Endbled Tablndex
BorderWidth EndbleViewState TemplateSourceDirectory
Causesvdidation Font Text

ClientiD ForeColor TodlTip
CommandArgument Heght UniquelD
CommandName ID Vidble

Controls NamingContainer Width

Methods

AddAttributesToRender GetHasnCode OnPreRender
AddParsedSubObject GetType OnUnload
ApplyStyle HasControls Rai seBubbleEvent
ClearChildViewState IsLiteral Content Render
CopyBaseAttributes LoadViewState RenderBeginTag
CreateChildControls MapPathSecure RenderContents
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CreateControl Collection MemberwiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnBubbleEvent ResolveUrl
Dispose OnClick SaveViewState
EnsureChildControls OnCommand ToString
Equals OnDaaBinding TrackViewState
Hndize Oninit

FindControl OnLoad

Events

Click Disposed PreRender
Command Init UnLoad
DataBinding Load

Code examplesthat use the Button object are given throughout this book. Essentialy, only two members of the
Button object are used with any regularity: the Text property, to display text on the button face, and the Click event,

which generates aform submit.

Calendar Class

Member of System.Web.Ul.WebControls.

The Cdendar classrendersacaendar in HTML. In most cases, you'll want to respondto auser selecting adatein

the cdendar; do this by handling the control's SdlectionChanged event.

Properties

AccessKey Font ShowGridLines
Attributes ForeColor ShowNextPrevMonth
BackColor HasChildViewState ShowTitle
BorderColor Height Ste

BorderStyle ID Syle

BorderWidth IsTrackingViewState Tablndex

CdlPadding NamingContainer TagKey

CdlSpacing NextMonthText TagName
ChildControl sCresated NextPrevFormat TemplateSourceDirectory
ClientID NextPrevStyle TitleFormat

Context OtherMonthDayStyle TitleStyle

Controls Page TodayDayStyle
ControlStyle Parent TodaysDate

Control StyleCreated PrevMonthText ToolTip

CsClass SdlectedDate UniquelD
DayHeaderStyle SdlectedDates ViewState
DayNameFormat SdectedDayStyle ViewStatel gnoresCase
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DayStyle SdlectionMode Vighle
Enabled SdectMonthText VisbleDate
EnableViewState SdlectorStyle WeekendDayStyle
Events SelectWeekText Width
FirsDayOfWeek ShowDayHeader
Methods
AddAttributesToRender FindControl OnSdectionChanged
AddParsedSubObject GetHashCode OnUnload
ApplyStyle GetType OnVishbleMonthChanged
BuildProfileTree HasControls RaiseBubbleEvent
ClearChildViewState IsLiteral Content Render
CopyBaseAttributes LoadViewState RenderBeginTag
CreateChildControls MapPethSecure RenderChildren
CreateControl Collection MemberwiseClone RenderContents
CreateControl Style MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
Dispose OnDaaBinding ResolveUrl
EnsureChildControls OnDayRender SaveViewState
Equals Oninit
Fndize OnLoad ToString
OnPreRender TrackViewState
Events
DataBinding Init SdectionChanged
DayRender Load Unload
Disposd PreRender VisbleMonthChanged

Ligting 2.30 shows an example of apage that displays a Caendar control and alabel. When the user sdlectsadatein
the calendar, the label indicates which date the user salected.

Listing 2.30 Responding to a User Selection in the Calendar Server Control

<%@ Page Language="c#" debug="fal se" %

<SCRI PT runat ='server'>
voi d Cal endar1_Sel ecti onChanged( Syst em bj ect sender,

{

}
</ SCRI PT>

<HTM.>
<HEAD>

Label 1. Text = "The date you selected is "

<TI TLE>ASP. NET Cal endar Control </ Tl TLE>

</ HEAD>
<body>

<f orm nmet hod="post" runat ="server">

<asp: Cal endar id="Cal endar1" OnSel ecti onChanged="Cal endar 1_Sel ecti onChanged"
runat ="server"></ asp: Cal endar >

<BR>

<asp: Label id="Label 1" runat="server"></asp: Label >

</fornp
</ body>
</ HTML>

System Event Args e)

+ Cal endar 1. Sel ect edDat €;




CheckBox Class
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Member of System.Web.Ul.WebControls.

The CheckBox classis the Web control abstraction of the HTML CHECKBOX € ement, used to enable the user to
select atrue/fdse or yes/no condition.

Properties

AccessKey CssClass Syle

Attributes Enabled Tablndex
AutoPostBack EnableViewState TagKey
BackColor Events TagName
BorderColor Font TemplateSourceDirectory
BorderStyle ForeColor Text
BorderWidth HasChildViewState TextAlign
Checked Height TodTip
ChildControl sCresated ID UniquelD
ClientID IsTrackingViewState ViewState
Context NamingContainer ViewStatel gnoresCase
Controls Page Vigble
ControlStyle Parent Width

Control StyleCreated Site

Methods

AddAttributesToRender GetHashCode OnUnload
AddParsedSubObject GetType RaiseBubbleEvent
ApplyStyles HasControls Render
ClearChildViewState IsLitera Content RenderBeginTag
CopyBaseAttributes LoadViewState RenderChildren
CreateChildControls MapPathSecure RenderContents
CresateChildCollection MemberwiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnBubbleEvent ResolveUrl
Dispose OnCheckedChanged SaveViewState
Equds OnDataBinding ToString
EnsureChildControls Oninit TrackViewState
Findize OnLoad

FindControl OnPreRender

Events

CheckedChanged Init Unload
DataBinding Load

Disposed PreRender
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Y ou can determine whether the check box is checked by inspecting its Boolean Checked property. Setting its Text
property assigns atext label to the check box; the TextAlign property determines where the accompanying text label
isdisplayed. Listing 2.31 shows an example.

Listing 2.31 Reading the Checked Value of an ASP.NET CheckBox Server Control

<%@ Page Language="c#" debug="Fal se" %
<HTM_>
<HEAD>
<titl e>ASP. NET CheckBox Control </title>
<SCRI PT runat =' server' >
voi d CheckChanged( Obj ect Sender, EventArgs e)
{
i f (CheckBox1. Checked)
CheckBox1. Text = "Thank you for checking this."
el se
CheckBox1. Text = "Check This!";
}
</ SCRI PT>
</ HEAD>
<body>
<form runat ="server">
<asp: CheckBox i d="CheckBox1" runat="server" Text="Check This!"
Text Align="Left" /><BR>
<asp: button Ond i ck="CheckChanged" text="Send" runat="server" |D="Buttonl" />
</ form
</ body>
</ HTM.>

Control Class

Member of System.Web.UI.

The Control class serves asthe base classfor al ASP.NET server contrals.

Properties

ChildControl sCresated HasChildViewState Ste

ClientID ID TemplateSourceDirectory
Context IsTrackingViewState UniquelD

Controls NamingContainer ViewState
EnableViewStae Page ViewStatel gnoresCase
Events Parent Vishle

Methods

AddParsedSubObject GetHashCode OnUnload
BuildProfileTree GetType OnUnload
ClearChildViewState HasControls RaiseBubbleEvent
CreateChildControls IsLitera Content Render

CreateControl Collection LoadViewState RenderChildren
DataBind MemberwiseClone RenderControl




This document is created with the unregistered version of CHM2PDF Pilot

Dispose OnBubbleEvent ResolveUrl

EnsureChildControls OnDataBinding SaveViewState

Equals Oninit

Fndize OnLoad ToString

FindControl OnPreRender TrackViewState
OnPreRender

Events

DataBinding Init PreRender

Disposed Load Unload

DataGrid Class

Member of System.Web.Ul.WebControls.

The DataGrid class enables you to display datain atabular (row and column) format. Like al data-bound ASP.NET
controls, the DataGrid need not be bound to atraditional relationa data source; you can also bind to an array or one
of the many collection objects provided in the .NET framework.

The HTML output of this control isatable, but the DataGrid class adds a number of useful additional accoutrements

such as data paging and formeatting.

Properties
AccessKey CurrentPagel ndex PageCount
AllowCustomPaging DataKeys PagerStyle
AllowPaging DataMember PageSize
AllowSorting DataSource Parent
AlerndingltemStyle Editltemindex Sdlectedindex
Attributes EdititemStyle Sdlecteditem
AutoGeneratteColumns Enabled SHectedltemStyle
BackColor EnableViewState ShowFooter
BacklmageUrl Events ShowHeader
BorderColor Font Ste
BorderStyle FooterStyle Syle
BorderWidth ForeColor Tablndex
CdlPeadding GridLines TagKey
CdlSpacing HasChildViewState TagName
ChildControl sCresated HeaderStyle TemplateSourceDirectory
Height
ClientiD Horizonta Align ToolTip
Columns ID UniquelD
Context IsTrackingViewState ViewState
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Controls ltems ViewStatel gnoresCase
ControlStyle ltemStyle VirtudItemCount
Control StyleCrested NamingContainer Vighle

CsClass Page Width

Methods

AddAttributesToRender HasControls OnPagel ndexChanged
AddParsedSubObject IsLiteral Content OnPreRender
ApplyStyle LoadViewState OnSd ectedindexChanged
ClearChildViewState MapPathSecure OnSortCommand
CopyBaseAttributes MemberwiseClone OnUnload
CreateChildControls MergeStyle OnUpdateCommand
CreateControl Collection OnBubbleEvent Render

CreateControl Style OnCancel Command RenderBeginTag
DataBind OnDataBinding RenderChildren
Dispose OnDédeteCommand RenderContents
Equals OnEditCommand RenderControl
EnsureChildControls Onlnit RenderEndTag
Fndize OnltemCommand ResolveUrl

FindControl OnltemCresated SaveViewState
GetHashCode OnltemDataBound ToString

GetType OnLoad TrackViewState
Events

Cancel Command [temCommand SdlectedIndexChanged
DataBinding ItemCreated SortCommand
DeleteCommand ItemDataBound Unload

Disposd Load UpdateCommand
EditCommand Pagel ndexChanged

Init PreRender

Y ou can find anumber of code examplesthat utilize the DataGrid control in Chapter 11.

DataList Class

Member of System.Web.Ul.WebControls.

The Datalist class enables you to digplay datain alist. The control issmilar to the DataGrid control, but instead of
displaying multiple categories of datain atabular (row-and-column) formet, the Datal_ist displaysasinglelist of data
inasinglerow. Thisrow can wrap into multiple columns, however.

The various dements of the Datal_ist (header, footer, and items) are divided up into sections and formatted according
to templates. Templates are XML sections embedded in the script declaration of the control.
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Properties

AccessKey EdititemTemplate RepeatColumns
AlternaingltemStyle Enabled RepeatDirection
AlternatingltemTemplate EnableViewState RepestL ayout
Attributes ExtractTemplateRows Selectedindex
BackColor Events SdecteditemStyle
BorderColor Font SdecteditemTemplate
BorderStyle FooterStyle SeparatorStyle
BorderWidth FooterTemplate SeparatorTemplate
CdlPadding ForeColor ShowFooter
CdlSpacing GridLines ShowHeader
ChildControl sCresated HasChildViewState Ste

ClientID HeaderStyle Syle

Context HeaderTemplate Tablndex

Controls Height TagKey
ControlStyle Horizonta Align TagName

Control StyleCreated ID TemplateSourceDirectory
CssClass IsTrackingViewState ToolTip
DataKeyFied Items UniquelD
DataKeys ltemStyle ViewState
DataMember [temTemplate ViewStatel gnoresCase
DataSource NamingContainer Vidhble
Editltemindex Page Width
EdititemStyle Parent

Methods

AddAttributesToRender HasControls OnPreRender
AddParsedSubObject IsLiteral Content OnSd ectedi ndexChanged
ApplyStyle LoadViewState OnUnload
ClearChildViewState MapPathSecure OnUpdateCommand
CopyBaseAttributes MemberwiseClone RaiseBubbleEvent
CreateChildControls MergeStyle Render
CreateControl Collection OnBubbleEvent RenderBeginTag
CreateControl Style OnCancel Command RenderChildren
DataBind OnDataBinding RenderContents
Dispose OnDédeteCommand RenderControl
Equals OnEditCommand RenderEndTag
EnsureChildControls Onlnit ResolveUrl

Fndize OnltemCommand SaveViewState
FindControl OnltemCresated ToString
GetHashCode OnltemDataBound TrackViewState
GetType OnLoad

Events

Cancd Command Init PreRender
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DataBinding ItemCommand SdlectedindexChanged
DeleteCommand ItemCreated Unload

Disposd ItemDataBound UpdateCommand
EditCommand Load

Ligting 2.32 provides an example of a Datalist control bound to a Hashtable object.

Listing 2.32 Displaying Data in a Hashtable Object in a DataL ist Server Control

<% @age | anguage="C#" debug="true" %
<htm >
<head>
<titl e>ASP. NET DataList Control </title>
<script runat="server">

voi d Page_Load(nject Sender, EventArgs e)

{
i f(!1sPostBack)
{
Hashtable h = new Hashtabl e();
h. Add ("SF", "San Francisco");
h. Add ("Az", "Arizona");
h. Add ("CO', "Col orado");
h. Add ("SD', "San Di ego");
h. Add ("LA", "Los Angel es");
Dat aLi st 1. Dat aSour ce = h;
Dat aLi st 1. Dat aBi nd() ;
}
}
</script>
</ head>
<body>

<f orm runat ="server">
<asp: Dat aLi st id="DataList1l" runat="server" Border Col or="bl ack"
Bor der Wdt h="1" Cel | Paddi ng="3" Font - Name="\Ver dana" Font-Si ze="8pt" >
<Header St yl e BackCol or ="#000000" For eCol or =" #FFFF99" ></ Header St yl e>
<Al ternatingltenttyl e BackCol or ="#FFFF99" ></ Al t er nati ngl t enSt yl e>
<Header Tenpl at e>
Nati onal League West

</ Header Tenpl at e>

<l t enTenpl at e>
<%t Dat aBi nder. Eval (Contai ner. Dataltem "Value") %
[ <%t Dat aBi nder. Eval (Cont ai ner. Dataltem "Key") %]

</ltenlenpl at e>

</ asp: Dat aLi st >
</form
</ body>
</htm >

Notethat, aswith al data-bindable objects, you can bind the Datalist to awide variety of objects. We used the
Hashtable object in this example for smplicity, but you could bind to an ArrayList, a DataSet, or any other list type.

DropDownList Class

Member of System.Web.Ul.WebControls.
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The DropDownL.ist classisthe server control abstraction of the HTML SELECT. Like most list controls, it can be

bound to data.

Properties

AccessKey DataMember Sdlectedindex
Attributes DataSource Sdecteditem
AutoPostBack DataTextFied Ste

BackColor DatalextFormatString Syle
BorderColor DataVaueFdd Tablndex
BorderStyle Enabled TagKey
BorderWidth EnabledViewState TagName
ChildControl sCresated Font TemplateSourceDirectory
ClientID ForeColor ToolTip
Context IsTrackingViewState UniquelD
Controls ltems ViewState
ControlStyle NamingContainer ViewStatel gnoresCase
Control StyleCrested Page Vighle
CssClass Parent Width

Methods

AddAttributesToRender  |GetType Render
AddParsedSubObject HasControls RenderBeginTag
ApplyStyle IsLitera Content RenderChildren
ClearChildViewState LoadViewState RenderContents
CopyBaseAttributes MapPethSecure RenderControl
CreateChildControls MemberwiseClone RenderEndTag
CreateControlCollection  |MergeStyle ResolveUrl
CregteControl Style OnBubbleEvent SaveViewState
DataBind OnDaaBinding ToString
Dispose Oninit TrackViewState
Equals OnLoad

EnsureChildControls OnPreRender

Fndize OnSdl ectedindexChanged

FindControl OnUnload

GetHashCode Rai seBubbleEvent

Events

Init PreRender DataBinding
SdlectedindexChanged Unload Disposd Load

Ligting 2.33 shows an example of a DropDownL.ist object that isbound to an ArrayList object.

Listing 2.33 Binding a DropDownL ist Control to Data Contained in an ArrayL ist Object
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<% @age | anguage="C#" debug="true" %
<htm >
<head>
<titl e>ASP. NET DropDownLi st Control </title>
<script runat="server">

voi d Page_Load(Obj ect Sender, EventArgs e)

{
i f(!1sPostBack)

{
ArrayList list = new Arraylist();
list.Add ("San Francisco");
list.Add ("Arizona");
list.Add ("Col orado");
list.Add ("San Di ego");
list.Add ("Los Angel es");

Dr opDownlLi st 1. Dat aSource = |ist;
Dr opDownLi st 1. Dat aBi nd() ;

}
}

void Pick _COick(Cbject Sender, EventArgs e)
{

}

Label 1. Text = "You selected " + DropDownLi st 1. Sel ect edltem Text;

</script>
</ head>
<body>
<form runat ="server">
<asp: DropDownLi st i d="DropDownLi st1" runat="server" Border Col or="Dbl ack"
Bor der W dt h="1" Font - Nanme="Ver dana" Font - Si ze="8pt " ></ asp: Dr opDownLi st >
<asp: button text="Pick" OnCick="Pick _dick" runat="server" |D="Buttonl"
| ><BR>
<asp: | abel id="Label 1" runat="server" />
</ fornp
</ body>
</htm >

Use the Selecteditem object contained by the DropDownList control to return information about the item selected by
the user. The Selecteditem object (an instance of System.Web.UIl.WebControls.Listitem) contains a Text property
aswell asaVaue property, enabling you to retrieve both the displayed val ue and the key associated with the
Seected value.

In addition to binding the DropDownList object to alist object such as ArrayLi<t, you can aso hard-code the list
definitions by usng <asp:ligtitem™> subelementsin the DropDownList definition.

HttpApplication Class

Member of System.Web. This object istypically accessed as the Application object contained inthe ASP.NET Page
object.

The HttpApplication class provides away to store information that has application scope. The Application object
contains instance objects such as Request and Response objects (instances of the HttpRequest and HttpResponse



classes, respectively) that you can use to access the contents of conventional HTML forms.
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Properties

Application Request Site

Context Response User

Events Server

Modules Sesson

Methods

AddOnA cquireRequestStateAsync AddOnRe easeRequestStateAsync GetHashCode

AddOnA uthenticateRequestAsync AddOnResolveRequestCacheAsync GetType

AddOnA uthorizeRequestAsync AddOnUpdateRequestCacheAsync GetVayByCusomStrin
g

AddOnBeginRequestAsync CompleteRequest Init

AddOnEndRequestAsync Dispose MemberwiseClone

AddOnPostRequestHandlerExecuteAsync  |Equas ToString

AddOnPreRequestHandlerExecuteAsync Fndize

HttpRequest Class

Member of System.Web.UI.

The HttpRequest class represents arequest made by aclient. It istypicaly accessed by programmersthrough the
Request object contained in the ASP.NET Page object.

Y ou can use the Request object to retrieve the value of cookies, read HT TP header information generated by aWeb
request, get information about the browser that made the request, and poll the client for security-related information.

Properties

AcceptTypes Fles Physca ApplicationPeath
ApplicationPath Filter PhyscaPath
Browser Form QueryString
ClientCertificate Headers RawUrl
ContentEncoding HttpM ethod UrlReferrer
ContentLength InputStream UserAgent
ContentType |sSAuthenticated UserHostAddress
Cookies | sSecureConnection UserHostName
CurrentExecutionFilePath Params UserLanguages
FilePath Pathinfo

Methods

BinaryRead GetType SaveAs

Equds M apl mageCoordinates ToString
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Findize

MapPeath

GetHashCode

MembewiseClone

HttpResponse Class

Member of System.Web.UI.

The HttpResponse class represents the data sent to aclient in reply to arequest. This can include the response itself
(handled by the Write method) as well as headers and other configuration data (such as page cache expiry and

HTTP headers).

Properties

Buffer ContentType Output
BufferOutput Cookies OutputStream
Cache Expires Status
CacheControl ExpiresAbsolute StatusCode
Charset Filter StatusDescription
ContentEncoding |sClientConnected SuppressContent
Methods

AddCacheltemDependencies Clear GetType
AddCacheltemDependency ClearContent MemberwiseClone
AddFileDependencies ClearHeaders Pics
AddFileDependency Close Redirect
AddHeader End RemoveOutputCacheltem
AppendHeader Equds ToString
AppendToLog Findize Write
ApplyAppPathModifier Hush WriteFile
BinaryWrite GetHashCode

HttpServer Utility Class

Member of System.Web.UI.

The HttpServerUtility class providesavariety of utilitiesfor ASP.NET programmers, such as mapping afile request
to the file system of the Web server (the M apPath method) and encoding datafor usein aURL (the UrlEncode
method). It istypically accessed by ASP.NET devel opers as the Server object contained by the ASP.NET Page
object.

Properties

MachineName

ScriptTimeout

Methods
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ClearError GetHashCode MemberwiseClone
CreateObject GetlLastError ToString
CreateObjectFromClsid GetType Transfer

Equals HtmlDecode UrlDecode
Execute HtmlEncode UrlEncode
Findize MapPeath UrlPathEncode

HttpSessionState Class

Member of System.Web.UI.

The HitpSessionState classis used to store and retrieve Sesson state in an ASP.NET application. It istypicaly
accessed by ASP.NET developersin the form of the Session object, contained by the ASP.NET Page object.

Properties

CodePage IsSReadOnly Mode
Contents IsSyncronized SessonlD
Count Item StaticObjects
IsCookieless Keys SyncRoot
IsSNewSession LCID Timeout
Methods

Abandon Fndize Remove
Add GetEnumerator RemoveAll
Clear GetHashCode RemoveAt
CopyTo GetType ToString
Equds MemberwiseClone

Hyperlink Class

Member of System.Web.Ul.WebControls.

The Hyperlink classis the ASP.NET server control abstraction of the HTML A eement.

Properties

AccessKey EnabledVienState Syle

Attributes Events Tablndex

BackColor Font TagKey

BorderColor ForeColor TagName

BorderStyle HasChildViewState Target

BorderWidth Height TemplateSourceDirectory
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ChildControl SCresated ID Text

ClientiD ImageUrl Tool Tip

Context IsTrackingViewState UniquelD
Controls NamingContainer ViewState
ControlStyle NavigateUrl ViewStatelgnoresCase
Control StyleCrested Page Vighle
CsClass Parent Width

Enabled Ste

Methods

AddAttributesToRender GetHashCode OnPreRender
AddParsedSubObject GetType OnUnload
ApplyStyle HasControls RaiseBubbleEvent
ClearChildViewState IsLiteral Content Render
CopyBaseAttributes LoadViewState RenderBeginTag
CreateChildControls MapPathSecure RenderChildren
CreateControl Collection MemberwiseClone RenderContents
CreateControl Style MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
Dispose OnDaaBinding ResolveUrl
EnsureChildControls Onlnit SaveViewState
Equd OnLoad ToString
Fndize OnPreRender TrackViewState
FindControl OnUnload

Usethe Text property of the Hyperlink control to specify the text the control should display. Use the NavigateUrl
property to determine which page to navigate to. Aswith the HTML target attribute, you can specify the target
window to navigate to by assigning avalueto the control's Target property; specia vauessuchas” sdf" and™_new”

are recognized by the control.

Image Class

Member of System.Web.Ul.WebControls.

The Image classis the ASP.NET server control abstraction of the HTML IMG eement.

Properties

AccessKey EnsureChildControls Page
AddAttributesT oRender Events Parent
AddParsedSubObject Findize RaiseBubbleEvent
AlternateText Font Render

Attributes ForeColor RenderChildren
BackColor HasChildViewState RenderContents
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BorderColor Height SaveViewState
BorderStyle ID Ste
Borderwidth ImageAlign Syle
ChildControl SCresated ImageUrl Tablndex
ClearChildViewState IsLiteral Content TagKey
ClientiD IsTrackingViewState TagName
Context LoadViewState TemplateSourceDirectory
Controls MapPethSecure ToolTip
ControlStyle MemberwiseClone TrackViewState
Control StyleCreated NamingContainer UniquelD
CreateChildControls OnBubbleEvent ViewState
CreateControl Collection OnDataBinding ViewStatelgnoresCase
CreateControl Style Oninit Vighle
CsClass OnLoad Width

Enabled OnPreRender

EnableViewState OnUnload

Methods

ApplyStyle FindControl RenderBeginTag
CopyBaseAttributes GetHashCode RenderControl
DataBind GetType RenderEndTag
Dispose HasControls ResolveUrl
Equals MergeStyle ToString
Events

DataBinding Init PreRender
Disposed Load Unload

Use the ImageUrl property to specify which imageto display. To create an image that works like a button, use the

ImageButton control instead.

I mageButton Class

Member of System.Web.Ul.WebControls.

The ImageButton class isanother ASP.NET server control abstraction of the HTML INPUT type="image" dement.

Properties

AccessKey Control StyleCreated Parent
AlternateText CsClass Ste
Attributes Enabled Syle
BackColor EnableViewStae Tablndex
BorderColor Events TagKey
BorderStyle Font TagName
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BorderWidth ForeColor TemplateSourceDirectory
Causesvdidetion HasChildViewState ToolTip
ChildControl SCresated Height UniquelD
ClientID ID ViewState
CommandArgument ImageAlign ViewStatelgnoresCase
CommandName ImageUrl Vidhble

Context IsTrackingViewState Width

Controls NamingContainer

ControlStyle Page

Methods

AddAttributesToRender GetHashCode OnPreRender
AddParsedSubObject GetType OnUnload
ApplyStyle HasControls RaiseBubbleEvent
CopyBaseAttributes IsLiteral Conent Render
ClearChildViewState LoadViewState RenderBeginTag
CreateChildControls MapPathSecure RenderChildren
CreateControl Collection MemberwiseClone RenderContents
CreateControl Style MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
Dispose OnClick ResolveUrl
Equals OnCommand SaveViewState
EnsureChildControls OnDataBinding ToString

Fndize Onlnit TrackViewState
FindControl OnLoad

Events

Click Disposed PreRender
Command Init Unload
DataBinding Load

Assign avaueto the ImageUrl property to specify which graphic to display (just as you would with the Image
control). To execute code in response to auser clicking the image, use the control's Click event, the same asyou

would for aButton control.

L abel Class

Member of System.Web.Ul.WebControls.

The Labd class providesaway to programmeatically create aread-only text region on the page. Thisregionis
typicaly rendered in HTML asa SPAN tag.

Properties

AccessKey

Enabled

Syle
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Attributes EnableViewState Tablndex
BackColor Events TagKey
BorderColor Font TagName
BorderStyle ForeColor Text
BorderWidth HasChildViewState TemplateSourceDirectory
ChildControl SCreated Height ToolTip

ClientiD ID UniquelD
Context IsTrackingViewState ViewState
Controls NamingContainer ViewStatelgnoresCase
ControlStyle Page Vighle

Control StyleCreated Parent Width

CssClass Ste

Methods

AddAttributesToRender FindControl OnUnload
AddParsedSubObject Findize RaiseBubbleEvent
ApplyStyle GetHashCode Render
ClearChildViewState GetType RenderBeginTag
CopyBaseAttributes HasControls RenderChildren
ClearChildViewState IsLiteral Content RenderContents
CreateChildControls MapPathSecure RenderControl
CreateControl Collection MemberwiseClone RenderEndTag
CreateControl Style MergeStyle ResolveUrl
DataBind OnDataBinding SaveViewState
Dispose Oninit ToString

Equals OnLoad TrackViewState
EnsureChildControls OnPreRender

A number of code examplesinvolving the Label class are provided throughout this book. In nearly every case, the
only member youl'l typicaly need to accessisthe control's Text property.

LinkButton Class

Member of System.Web.Ul.WebControls.

The LinkButton class merges the functiondity of ahyperlink with the functionaity of the Button control.

Properties

AccessKey Control StyleCreated Ste
Attributes CssClass Syle
BackColor Enabled Tablndex
BorderColor EnableViewState TagKey
BorderStyle Events TagName
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BorderWidth Font TemplateSourceDirectory
Causesvdidation ForeColor Text
ChildControl SCresated HasChildViewState TodTip

ClientiD Height UniquelD
CommandArgument ID ViewState
CommandName IsTrackingViewState ViewStatelgnoresCase
Context NamingContainer Vidhble

Controls Page Width
ControlStyle Parent

Methods

AddAttributesToRender Fndize OnLoad
AddParsedSubObject GetHashCode OnPreRender
ApplyStyle GetType OnUnload
ClearChildViewState HasControls RaiseBubbleEvent
CopyBaseAttributes IsLiteral Content Render
ClearChildViewState LoadViewState RenderBeginTag
CreateChildControls MapPathSecure RenderChildren
CreateControl Collection MemberwiseClone RenderContents
CreateControl Style MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
Dispose OnClick ResolveUrl
Equals OnCommand SaveViewState
EnsureChildControls OnDataBinding ToString
FindControl Onlnit TrackViewState
Events

Click Disposed PreRender
Command Init Unload
DataBinding Load

Handle the control's Click event to execute code when the user clicksthe control. To navigate to another Web page,

use the Hyperlink control instead.

ListBox Class

Member of System.Web.Ul.WebControls.

The ListBox class represents the ASP.NET server control abstraction of the HTML SELECT element.

Properties

AccessKey DataTextFdd Sdlectedindex
Attributes Datal extFormatString Sdlectedltem
AutoPostBack DatavaueFidd SdectionMode
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BackColor Enabled Ste
BorderColor EnableViewState Syle
BorderStyle Events Tablndex
BorderWidth Font TagKey
ChildControl sCresated ForeColor TagName
ClientID HasChildViewState TemplateSourceDirectory
Context Height Text
Controls ID ToolTip
ControlStyle IsTrackingViewState UniquelD

ltems
Control StyleCrested NamingContainer ViewState
CssClass Page ViewStatelgnoresCase
DataMember Parent Vighle
DataSource Rows Width
Methods
AddAttributesToRender Fndize OnSdl ectedIndexChanged
AddParsedSubObject GetHashCode OnUnload
ApplyStyle GetType RaiseBubbleEvent
ClearChildViewState HasControls Render
CopyBaseAttributes IsLiteral Content RenderBeginTag
ClearChildViewState LoadViewState RenderChildren
CreateChildControls MapPethSecure RenderContents
CreateControl Collection MemberwiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnBubbleEvent ResolveUrl
Dispose OnDaaBinding SaveViewState
Equals Oninit ToString
EnsureChildControls OnLoad TrackViewState
FindControl OnPreRender
Page Class

The Page class represents a page request. All controls on a page, aswell as utility objects such as Request,
Response, Server, and Application (familiar to ASP.old developers), are members of the Page object in ASP.NET.

The page classisthe base class from which all ASP.NET pages derive. If you create a code-behind class, it must

inherit from this object.

Properties

Application Cache ClientiD
ClientTarget Controls EnableViewState
ErrorPage ID IsPostBack
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Isvdid NamingContainer Page
Parent Request Response
Server Sesson Ste
SmartNavigation TemplateSourceDirectory Trace
UniquelD User Vadidators
Vighle
Methods
DataBind Desgnerinitidize Dispose
Equds FindControl GetHashCode
GetPostBackClientEvent GetPostBackClientHyperlink GetPostBackEventReference
GetType GetTypeHashCode HasControls

| sClientScriptBlockRegistered |sStartupScriptRegistered
LoadControl LoadTemplate MapPeth
ParseControl RegisterArrayDeclaration RegigterClientScriptBlock
RegisterHiddenField RegisterOnSubmitStatement RegisterRequiresPostBack
RegisterRequiresRai seEvent RegisterStartupScript RegisterViewStateHandler
RenderControl ResolveUrl VerifyRenderinglnServerForm
ToString Vdidate
Events
AbortTransaction CommitTransaction DataBinding
Disposd Error Init
Load PreRender Unload

It's common for ASP.NET pages to handle the L oad event of the Page object as away to perform initidization when

the page loads.

Panel Class

Member of System.Web.Ul.WebControls.

The Pand class enables developersto group Web form controls. Y ou may do this for cosmetic purposes (for
example, to group the controls on acomplicated form into subcategories) or to manipulate controlson aformasa

unit.

Properties

AccessKey Enabled Syle

Attributes EnableViewStae Tablndex

BackColor Events TagKey

BackimageUrl Font TagName

BorderColor ForeColor TemplateSourceDirectory
BorderStyle HasChildViewState ToolTip

BorderWidth Height UniquelD
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ChildControl SCreated Horizonta Align ViewState
ClientID ID ViewStatelgnoresCase
Context IsTrackingViewState Vidhble

Controls NamingContainer Width
ControlStyle Page Wrap

Control StyleCreated Parent

CsClass Ste

Methods

AddAttributesToRender Fndize OnSdl ectedIndexChanged
AddParsedSubObject GetHashCode OnUnload
ApplyStyle GetType RaiseBubbleEvent
ClearChildViewState HasControls Render
CopyBaseAttributes IsLiteral Content RenderBeginTag
ClearChildViewState LoadViewState RenderChildren
CreateChildControls MapPathSecure RenderContents
CreateControl Collection MemberwiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnBubbleEvent ResolveUrl
Dispose OnDaaBinding SaveViewState
Equals Oninit ToString
EnsureChildControls OnLoad TrackViewState
FindControl OnPreRender

RadioButton Class

Member of System.Web.Ul.WebControls.

The RadioButton class represents the ASP.NET server control abstraction of the INPUT type radio. Radio buttons
are grouped together; only one button in agroup may be selected at atime.

Properties

AccessKey Enabled Syle

Attributes EnableViewStae Tablndex
AutoPostBack Events TagKey

BackColor Font TagName
BorderColor ForeColor TemplateSourceDirectory
BorderStyle GroupName Text

BorderWidth TextAlign

Checked HasChildViewState TodlTip

ChildControl sCresated Height UniquelD

ClientiD ID ViewState

Context IsTrackingViewState ViewStatel gnoresCase
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Controls NamingContainer Vidhble
ControlStyle Page Width

Control StyleCreated Parent

CsClass Ste

Methods

AddAttributesToRender Fndize OnPreRender
AddParsedSubObject GetHashCode OnUnload
ApplyStyle GetType RaiseBubbleEvent
ClearChildViewState HasControls Render
CopyBaseAttributes IsLiteral Content RenderBeginTag
ClearChildViewState LoadViewState RenderChildren
CreateChildControls MapPathSecure RenderContents
CreateControl Collection MemberwiseClone RenderControl
CreateControl Style MergeStyle RenderEndTag
DataBind OnBubbleEvent ResolveUrl
Dispose OnCheckedChanged SaveViewState
Equds OnDataBinding ToString
EnsureChildControls Onlnit TrackViewState
FindControl OnLoad

Repeater Class

Member of System.Web.Ul.WebControls.

Y ou can use the Repesater control to display bound datain atotally customized way. Y ou do thisby creating HTML

templates (in amanner smilar to the Datalist control described earlier in this section).

Properties
AlternatingltemTemplate FooterTemplate Parent
ChildControl sCresated HasChildViewState SeparatorTemplate
ClientID HeaderTemplate Ste
Context ID TemplateSourceDirectory
Controls IsTrackingViewState UniquelD
DataMember Items ViewState
DataSource ltemTemplate ViewStategnoresCase
EnableViewStae NamingContainer Vigble
Events Page
Methods
FindControl OnltemCrested
AddParsedSubObject Findize OnltemDataBound
GetHashCode OnLoad
GetType OnPreRender
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HasControls OnUnload
ClearChildViewState |sLiterd Content RaiseBubbleEvent

LoadViewState Render

MapPathSecure RenderChildren
CreateChildControls MemberwiseClone RenderControl
CreateControl Collection ResolveUrl
DataBind OnBubbleEvent SaveViewState
Dispose OnDaaBinding ToString
Equds Oninit TrackViewState
EnsureChildControls OnltemCommand

Ligting 2.34 shows an example of a Repeater control used to display the contents of the ever-popular Hashtable
object. Although you could have used another list control such asthe DataGrid or Datal_ist to perform the same
work, you can see from the code that the Repester gives you the capability to embed HTML formatting to have
more granular control over the formatting of each row.

Listing 2.34 Using the Repeater Control to Build Customized Output of a Hashtable

<%@ Page Language="C#" debug="true" %
<htm >

<head>

<script runat="server">

voi d Page_Load(Ohj ect Sender, EventArgs e)

{
i f(!1sPostBack)
{
Hashtable h = new Hashtabl e();
h. Add ("SF", "San Francisco");
h. Add ("AzZ", "Arizona");
h. Add ("CO', "Col orado");
h. Add ("SD', "San Di ego");
h. Add ("LA", "Los Angel es");
Repeat er 1. Dat aSource = h;
Repeat er 1. Dat aBi nd() ;
}
}
</script>
</ head>
<body>

<form runat ="server">
<asp: Repeat er id="Repeaterl" runat="server">
<Header Tenpl at e>
<tabl e border="0" cell paddi ng="5" cel | spaci ng="1" bgcol or ="#000000" >
<tr>
<td bgcol or =" #FFFF99" ><b>Teanx/ b></ t d>
<td bgcol or ="#FFFF99" ><b>Abbr evi at i on</ b></t d>
</tr>
</ Header Tenpl at e>
<l tenrenpl at e>
<tr>
<td bgcol or =" #FFFFFF" >
<%t Dat aBi nder. Eval (Contai ner.Dataltem "Value") %
</td>
<td bgcol or =" #FFFFFF" >
<%t Dat aBi nder. Eval (Contai ner.Dataltem "Key") %
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</td>

</tr>

</ ltenilenpl at e>

<Foot er Tenpl at e>
</tabl e>

</ Foot er Tenpl at e>

</ asp: Repeat er >
</ fornp
</ body>
</htm >

Remember that the Repeater, like adl bound controls, can be bound to any list eement, not just the Hashtable.

Note, too, that nothing about the Repesater control necessitates outputting datain an HTML table; you can usethe
Repeater to render data as acommardelimited list or as a single-column list with line break (BR) dements, for

example

Table Class

Member of System.Web.Ul.WebControls.

The Tableclassisthe ASP.NET server control abstraction of the HTML TABLE dement.

Properties

AccessKey CsClass Rows

Attributes Enabled Ste

BackColor EndbleViewState Syle
BacklmageUrl Events Tablndex
BorderColor Font TagKey
BorderStyle ForeColor TagName
BorderWidth GridLines TemplateSourceDirectory
CdlPadding HasChildViewState Tool Tip
CdlSpacing Heght UniquelD
ChildControl SCreeted Horizonta Align ViewState
ClientiD ID ViewStatelgnoresCase
Context IsTrackingViewState Vidble

Controls NamingContainer Width
ControlStyle Page

Control StyleCresated Parent

Methods

AddAttributesToRender FindControl OnltemCreated
AddParsedSubObject Hndize OnltemDataBound
ApplyStyle GetHashCode OnLoad
ClearChildViewState GetType OnPreRender
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CopyBaseAttributes HasControls OnUnload
ClearChildViewState IsLiteral Content RaiseBubbleEvent
AddParsedSubObject LoadViewState Render
ClearChildViewState MapPethSecure RenderBeginTag
CreateChildControls MemberwiseClone RenderEndTag
CreateControl Collection MergeStyle RenderChildren
DataBind OnBubbleEvent RenderControl
Dispose OnDaaBinding ResolveUrl
Equals Oninit SaveViewState
EnsureChildControls OnltemCommand ToString
TrackViewState

TableCell Class

Member of System.Web.Ul.WebControls.

The TableCdl classisthe ASP.NET server control abstraction of the HTML TD eement.

Properties

AccessKey Enabled Ste

Attributes EnableViewState Syle

BackColor Events Tablndex
BorderColor Font TagKey
BorderStyle ForeColor TagName
BorderWidth HasChildViewState TemplateSourceDirectory
ChildControl SCresated Height Text

ClientiD Horizontal Align ToolTip
ColumnSpan ID UniquelD
Context IsTrackingViewState VeticadAlign
Controls NamingContainer ViewState
ControlStyle Page ViewStatelgnoresCase
Control StyleCrested Parent Vighle

CssClass RowSpan Width

Methods

AddAttributesToRender FindControl OnltemCrested
AddParsedSubObject Findize OnltemDataBound
ApplyStyle GetHashCode OnLoad
ClearChildViewState GetType OnPreRender
CopyBaseAttributes HasControls OnUnload
ClearChildViewState IsLiteral Content RaiseBubbleEvent
AddParsedSubObject LoadViewState Render
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ClearChildViewState MapPethSecure RenderBeginTag
CreateChildControls MemberwiseClone RenderChildren
CreateControl Collection MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
Dispose OnDaaBinding ResolveUrl
Equals Oninit SaveViewState
EnsureChildControls OnltemCommand ToString
TrackViewState

TableRow Class

Member of System.Web.Ul.WebControls.

The Tableclassisthe ASP.NET sarver control abstraction of theHTML TR dement.

Properties

AccessKey Enabled Ste

Attributes EnableViewState Syle

BackColor Events Tablndex
BorderColor Font TagKey
BorderStyle ForeColor TagName
BorderWidth HasChildViewState TemplateSourceDirectory
Cdls Height

ChildControl SCreated Horizontal Align ToolTip

ClientiD ID UniquelD
Context IsTrackingViewState VeticadAlign
Controls NamingContainer ViewState
ControlStyle Page ViewStatelgnoresCase
Control StyleCrested Parent Vighle

CsClass Width

Methods

AddAttributesToRender FindControl OnltemCrested
AddParsedSubObject Findize OnltemDataBound
ApplyStyle GetHashCode OnLoad
ClearChildViewState GetType OnPreRender
CopyBaseAttributes HasControls OnUnload
ClearChildViewState IsLiteral Content RaiseBubbleEvent
AddParsedSubObject LoadViewState Render
ClearChildViewState MapPethSecure RenderBeginTag
CreateChildControls MemberwiseClone RenderChildren
CreateControl Collection MergeStyle RenderControl
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DataBind OnBubbleEvent RenderEndTag
Dispose OnDaaBinding ResolveUrl
Equals Oninit SaveViewState
EnsureChildControls OnltemCommand ToString
TrackViewState

TextBox Class

Member of System.Web.Ul.WebControls.

The TextBox classisthe ASP.NET server control abstraction of both the HTML INPUT type text box aswell as

the TEXTAREA demertt.

Properties

AccessKey EnableViewState Syle

Attributes Events Tablndex
AutoPostBack Font TagKey
BackColor ForeColor TagName
BorderColor HasChildViewState TemplateSourceDirectory
BorderStyle Height Text

BorderWidth TextMode
ChildControl sCresated ID TodlTip

ClientID IsTrackingViewState UniquelD
Columns MaxLength

Context NamingContainer ViewState
Controls Page ViewStatel gnoresCase
ControlStyle Parent Vigble

Control StyleCreated ReadOnly Width

CsClass Rows Wrap

Enabled Ste

Methods

AddAttributesToRender FindControl OnltemCrested
AddParsedSubObject Findize OnltemDataBound
ApplyStyle GetHashCode OnLoad
ClearChildViewState GetType OnPreRender
CopyBaseAttributes HasControls OnUnload
ClearChildViewState |sLiterd Content RaiseBubbleEvent
AddParsedSubObject LoadViewState Render
ClearChildViewState MapPathSecure RenderBeginTag
CreateChildControls MemberwiseClone RenderChildren
CreateControl Collection MergeStyle RenderControl
DataBind OnBubbleEvent RenderEndTag
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Dispose OnDataBinding ResolveUrl

Equds Onlnit SaveViewState

EnsureChildControls OnltemCommand ToString
TrackViewState

WebControl Class

Member of System.Web.Ul.Webcontrol. Abstract class.

The WebControl class serves asthe base classfor Web controls.

Properties

AccessKey Enabled Syle

Attributes EnableViewState Tablndex

BackColor Events TagKey

BorderColor Font TagName

BorderStyle ForeColor TemplateSourceDirectory

BorderWidth HasChildViewState ToolTip

ChildControl sCresated Height UniquelD

ClientID ID ViewState

Context IsTrackingViewState ViewStatelgnoresCase

Controls NamingContainer Vidhble

ControlStyle Page Width

Control StyleCrested Parent

CsClass Ste

Methods

AddAttributesToRender FindControl OnUnload

AddParsedSubObject RaiseBubbleEvent

ApplyStyle GetHashCode Render

BuildProfileTree GetType RenderBeginTag

ClearChildViewState HasControls RenderChildren

CopyBaseAttributes IsLiteral Content RenderContents

CreateChildControls LoadViewState RenderControl

CreateControl Collection MemberwiseClone RenderEndTag

CreateControl Style MergeStyle ResolveUrl

DataBind OnBubbleEvent SaveViewState

Dispose OnDaaBinding

EnsureChildControls Oninit ToString

Equals OnLoad TrackViewState

Fndize OnPreRender

Events
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Chapter 3. Debugging ASP.NET Applications

IN THISCHAPTER

o Tracing Your Web Application's Activity

o Debugging ASP.NET Applications

o Creating Custom Performance Monitors

o Writing to the Windows Event Log

« Reference

Debugging ASP.old gpplications was generaly only dightly less painful than atrip to the dentist. Therewasaway to
debug ASP.old applications, but it was poorly documented and essentialy required Visud InterDev and ateam of
crack technicians, aswell asfavorable weather conditions and awholelot of luck to work correctly.

Many ASP.old devel opers got into the habit of using code like the following as away of creating breakpoints intheir
code:

Response. Wite "DEBUG Maybe this will work now "
Response. End

Thisisabout the least-efficient kind of debugging code you can possibly write. It'sthe coding equivalent of driving a
car off adiff just tolift up the hood. At the very least, you should have away of figuring out what's going on in your
gpplication without having to stop its execution.

It should come as no surprise, then, that ASP.NET recognized the severe shortcomings in debugging Web
gpplications and came up with anumber of compelling solutions. In ASP.NET, you can perform various useful and
detailed inspectionsinto the inner workings of your running applications.
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Debugging and tracing in ASP.NET applications doesn't require Visud Studio .NET. (Thisbook doesn't assume you
have Visud Studio, either.)

Well begin our exploration of debugging ASP.NET applications with adiscussion of tracing and then move on to
debugging and other diagnostic services provided by ASP.NET and the .NET framework.

for RuBoard
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Tracing Your Web Application's Activity

Tracing isanew feature of ASP.NET that enables you to monitor the activity of your gpplication asit runs. Tracing
requires three steps:

1.

=

Equipping apage for tracing

=

N

Turning tracing on

N

3. Executing your Web gpplication in Trace mode
3.

When you have gone through these three steps, you'll be able to see the results of the execution of each line of code
on each page of your ASP.NET application.

Equipping a Page for Tracing

Any ASP.NET pagecan can runin Trace mode. In fact, you technicaly don't have to explicitly equip apage for
tracing to derive benefit from Trace mode. But equipping apage for tracing enables you to insert custom markersin
the trace output, so it's common to include themin al but the most trivial ASP.NET pages. Even better, Trace mode
can be turned on and off on at the page level or the application level, S0 you never need to remove the code that
equips apage for tracing. Trace code won't affect performance of your application when tracing isturned off, and
you'll never have to worry about your embarrassing ad hoc test output making its way to users because you forgot to
comment something out.

NOTE

The Trace object used in ASP.NET is an instance of the TraceContext class, found in the System.Web namespace.
(Thiscdassisdifferent from the Trace class found in the System.Diagnostics namespace; TraceContext is specific to
ASP.NET.)

The properties, methods, and events of the TraceContext class are summarized in the reference section at the end of
this chapter.

To equip apage for Trace mode, you make callsto the Write method of the Trace object anyplace in your code you
want to receive trace notification. For example, you may be debugging afunction that does not appear to be called
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during the lifetime of the page. By placing acal to Trace.Write somewherein the body of the function, you can easly
determine whether the functionisbeing caled.

NOTE

Because the Trace object is created implicitly by the ASP.NET Page object, you don't need to instantiate it yourself.

Ligting 3.1 shows an example of asimple pagethat is equipped for tracing.

Listing 3.1 A Smple Page Equipped for Tracing with Callsto TraceWrite

<% @Page | anguage="C#" debug="true" trace="true" %
<htm >
<head>
<titl e>ASP. NET DataList Control </title>
</ head>
<script runat="server">

public void Page Load((Onhject sender, EventArgs e)
{
Trace. Wite("Page Load starting.");
if (!1sPostBack)
{
Trace. Wite("lsPostBack is false; creating data source.");
Hashtabl e h = new Hasht abl e();
h. Add ("SF", "San Francisco");
h. Add ("Az", "Arizona");
h. Add ("CO', "Col orado");
h. Add ("SD', "San D ego");
h. Add ("LA", "Los Angel es");
Trace. Wite("Data binding.");
Dat aLi st 1. Dat aSource = h
Dat aLi st 1. Dat aBi nd() ;
}
Trace. Wite("Page Load ending.");
}

</script>
<body>
<form runat ="server" >
<asp: Dat aLi st id="DataList1l" runat="server"
Bor der Col or =" bl ack” Border Wdt h="1" Cel | Paddi ng="3"
Font - Nane=" Ver dana" Font-Si ze="8pt" >
<Header St yl e BackCol or ="#000000" For eCol or =" #FFFF99" ></ Header St yl e>
<Al ternatingltenttyl e BackCol or ="#FFFF99" ></ Al ternati ngltenttyl e>
<Header Tenpl at e>
Nat i onal League West
</ Header Tenpl at e>
<| t enTenpl at e>
<%t Dat aBi nder. Eval (Contai ner.Dataltem "Value") %
[ <%t Dat aBi nder. Eval (Contai ner.Dataltem "Key") %]
</l tenlenpl at e>
</ asp: Dat aLi st >
</fornp
</ body>
</htm >
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Y ou may recognize this page as the Datalist example from Chapter 2, "Page Framework." (Book authors enjoy
recycling their own code as much as any programmers do.) Thisversion of the code includes callsto Trace Writeto
indicate the status of the Page L oad event procedure.

Y ou can seethe output of this trace smply by navigating to this pagein abrowser. The normal page code executes
and avoluminous amount of trace information is disgorged to the bottom of the page. Under the heading Trace
Information, you should be able to see anumber of page-generated trace items (such as Begin Init and End Init) as
well asthe page's own custom trace custom trace messages (such as Page _Load starting).

Categorizing Trace Output

Y ou can assign a category to the trace output generated by your code. Categorizing trace output can make it easier

to sort out trace messages, it's particularly useful when you view output in SortByCategory mode (described in the
next section).

Y ou assign acategory to a trace message by using an overloaded version of the Trace Write method. Listing 3.2
shows an example of this.

Listing 3.2 Creating Categorized Trace Write Output

public void Page_Load(Object sender, EventArgs e)
{
Trace. Wite("My Application", "Page Load starting.");
if (!'lsPostBack)
{
Trace. Wite("My Application", "lsPostBack is false;" +
"creating data source.");
Hasht abl e h = new Hasht abl e();
h. Add ("SF", "San Francisco");
h. Add ("Az", "Arizona");
h. Add ("CO', "Col orado");
h. Add ("SD', "San D ego");
h. Add ("LA", "Los Angeles");
Trace. Wite("Data binding.");
Dat aLi st 1. Dat aSource = h;
Dat aLi st 1. Dat aBi nd() ;
}
Trace. Wite("My Application", "Page Load ending.");

Thisisadightly dtered version of the Page L oad event procedure from the previous code example. The only
differenceisin the pair of strings passed to Trace Write. When using thisform of the method, the first string becomes
the category and the second string is the trace message. Y ou can view the trace category aongside the other trace
information by viewing the page in Trace mode, as described in the next section.

Enabling Tracing for a Page

Y ou can turntracing on for a particular page by using an @Page directive. To do this, set the Trace attribute in the
@Page directiveto true.
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<@ Page | anguage='C#' trace="true" %

Two Trace modes specify how trace output is sorted—by time or by category.

Y ou control the Trace mode by using the TraceM ode attribute in the @Page directive. To sort Trace mode
information by category, set the TraceM ode attribute to SortByCategory. The default setting, SortBy Time, sortsthe
trace output by time, oldest to newest.

When tracing is activated at the page level, awedlth of information is displayed at the bottom of the normal page
output. (Depending on what's normally supposed to be displayed on the page, you may have to scroll down to see
the traceinformation.)

Traceinformation isdivided into thefollowing categories:

» Reguest details—Thisincludesthe session I D assigned to the user's session by ASP.NET, thetime the
request was made, the encoding used in the request and response, the HTTP type, and the HTTP status
code.

» Traceinformation—Thisincludes trace information autometicaly generated by ASP.NET, aswell as custom
trace items generated by callsto Trace Write from your code. Included in thisinformation is ameasurement
of how long each operation took to complete. Y ou can use this information to determine where performance
bottlenecks exist in the execution of your page.

» A control tree—Thisisahierarchicd display of dl the controls on the page.

» Alist of cookiestransferred by the request—Unless you have cookie-based sessions turned off in your
application, typicaly at least one cookie will be transferred per request (the cookie used to identify the user's
Ses3Ion).

o HTTP headers—These are sent by the server to the browser.

o Query string values—V a ues requested by the browser.
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o HTTPsaver variables—Thelist of all HTTP server variables sent by the server to the browser.

Page-based tracing is useful for performance and debugging purposes. But if you'reinterested in seeing aggregated
tracing information—perhaps to determine how multiple users are ng eements of an entire Web
gpplication—you must use application-leve tracing, as described in the next section.

Enabling Tracing in an Application

Y ou can turn tracing on for al the pagesin aWeb application. To do this, you must make a change in Web.config.
Ligting 3.3 shows an example of aWeb.config settingsfile that activates tracing.

Listing 3.3 Using the Web.config Fileto Activate Tracing for an Entire Web Directory

<confi guration>
<syst em web>
<trace enabl ed="true"
requestLimt="15"
pageQut put ="t rue"
| ocal Onl y="true" />
<syst em web>
</ configurati on>

In addition to the enabled and pageOutput settings, you can see that the trace configuration settingsin Web.config
contain afew optionsthat aren't available in the debug settings found in the @Page directive. Specifically, the
requestLimit attribute enables you to limit the number of trace requests stored on the server. This option is meaningful
when you view aggregate trace information from a remote browser window, as described in the next section.

Theloca Only attribute ensures that trace information can be viewed only by userslogged on to the Web server
machine directly. This prevents remote users from seeing trace outp.

For more information on how Web.config works, see Chapter 5, "Configuration and Deployment.”

Using Application Tracing from a Remote Browser Window

When gpplication-level tracing is activated, you can view aggregate trace data from a separate browser window. This
givesyou an aggregate view of dl trace information generated by your Web application.

Todo this, first equip the application for tracing by adjusting the appropriate settings in Web.config (as described in
the previous section).

Next, open two browser windows: one to view a page equipped for tracing in the application; the second to display
trace output. (Well call this second window the trace window.)

In the trace window, navigate to the HTTP handler trace.axd located in the application directory. For example, if
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your application islocated at http://loca host/myapp/, the Trace mode URL would be

http://local host/myapp/trace.axd. Y ou should be able to see alist of gpplication requests. Thelist may or may not
have any datain it, depending on whether you've refreshed the browser that displays the application page snce you
started the trace.

After refreshing the gpplication browser afew times, refresh the trace window. Y ou should be able to see alist of
trace information. If you navigate to another page in the gpplication and then refresh the trace window, you'll be gble
to seetrace information for that page, too.

Y ou can see that the trace window displays only aggregate information. Further, the number of requests displayed in
the window islimited to the number you specified in the Web.config trace setting for the application. Y ou can drill
down on each row of information by clicking the View Detailslink; this displays the same detailed information you
seewhen viewing asingle pagein Trace mode.

NOTE

Trace.axd in't afile; instead, it'salink to an ASP.NET feature known asan HT TP handler. Y ou can usethe NET
framework to create your own HTTP handlers; thisisdiscussed in Chapter 8, "HttpHandlers and HttpModules.™

for RuBoard
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Debugging ASP.NET Applications

Thelarge number of ASP.old programmers migrating their code to ASP.NET ensuresthat error messages are one of
thefirg thingsan ASP.NET programmer will typicaly see. Fortunately, not only isthe debugging information
provided by ASP.NET much better than ASP.old, but you have much more granular control over how debugging
informationisdisplayed in ASP.NET.

An ASP.NET debug pageis displayed when an unhandled error is encountered, aslong as the appropriate @Page
or Web.config settings exist. The output of the page is composed of :

» Theapplication (or Web directory) where the error took place

» Thetype of error and a description of the error

» Deallsof the error from the compiler

»  Source code displaying where the error took place in your code

« Thefileinwhichthe error took place

» Linksto detailed compiler output and complete source code

« Vesoninformation for the NET runtime and ASP.NET
Thisrich debugging information isn't turned on by default, however. To accessrich debugging information, you must

turn debugging on, either at the page level (using an attribute of the @Page directive) or for the entire application
(usng a stting in Web.config).

Enabling Debugging at the Page L evel

Y ou can enable debugging at the page leve by using an @Page directive.
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<@ Page | anguage="C#" debug="True" %

Don't try testing this by creating an incorrectly coded ASP.NET page and trying to load it on locahost. Errors on the
local machine aways create debug information. The debug settings control what users on remote machines see. To
test debug settings, you'll need to access your error page on amachine other than the Web server machine.

In case you haven't created one of your own aready, Liging 3.4 containsan ASP.NET page that contains a bona
fide error. Y ou can use this page to test the way ASP.NET generates debug output code.

Listing 3.4 The First Mistake That Most ASP.NET Programmers Generally Make

<% @Page | anguage="C#" debug="fal se" %
<HTM_>
<HEAD>
<TI TLE>ASP. NET Error Page</TI TLE>
<SCRI PT runat =' server'>
public void Page Load(Object Sender, EventArgs e)

{

Response. Wite "This code will not work."

}
</ SCRI PT>

</ HEAD>
<BODY>
This is nmy page. There are many others like it, but this one is mne.
</ BODY>
</ HTM.>

Note that this page has its Debug mode set to false. When you first load it (from aremote machine, remember), you'l
get amessage indicating that something iswrong with the code on the page. But the output won't display any
additiond information about the error; in particular, the source code display is suppressed. Thisisan extremely
helpful security feature that ensures that your source code won't be displayed in an error condition unless you
specificaly permit it through an @Page attribute setting or a debug setting in Web.config.

Enabling Debugging at the Application Level

Turning debugging on and off at the page leve is easy enough when you're making changesto only afew pages. But
early in the development process, when nothing works, you may want to be able to turn Debug mode on for every
page in your gpplication.

Y ou can turn debugging on for dl the pagesin agiven folder by changing asetting in the Web.config filein that folder.
Y ou can activate Debug mode at the gpplication level by setting the Debug attribute of the compilation sectionin
Web.config.

Ligting 3.5 shows an example of aWeb.config file that activates debugging for an entire application.

Listing 3.5 A Web.config File That Activates Debugging at the Application Level

<confi guration>
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<syst em web>
<custonkrrors node="Of" />
<conpi |l ati on def aul t Language="C#"
debug="true"
nunmReconpi | esBef or eAppRest art =" 15" >
</ conpi | ati on>
</ syst em web>
</ confi guration>

That'sit. Remember that when you test this option, it's meaningful only when you're debugging the gpplication from a
remote machine. Debug mode is aways on when you're logging in to the Web application from localhost.

Using the Debug Object

The .NET framework provides a Debug object that you can use to assst with debugging your application. The
Debug object isamember of System.Diagnostics.Debug. An instance of this object is created for you automeaticaly,
S0 you shouldn't ever need to ingtantiate it yoursdlf. If you used the Debug object in Visua Basic, the NET
framework Debug object should be familiar to you.

NOTE

A complete reference to the properties and methods of the Debug object appears at the reference section at theend
of this chapter.

The Write method isthe most common member of Debug you'll usein your day-to-day programming. By using
Debug.Write, you can send information to the devel opment environment you run your ASP.NET applicationin. If
youre using Visua Studio, the strings you send to Debug.Write are displayed in the Output window. (Y ou can view
them by running your Web application and then sdlecting View, Other Windows, Output, or by using the keyboard
shortcut Ctrl+Alt+0O.)

Ligting 3.6 showsatypica cal to Debug.Write, used to indicate that an ASP.NET page has |oaded and its
Page Load event procedure has been entered.

Listing 3.6 Placing a Call to Debug.Writeto Display Debug Information in the Development Environment

private void Page_Load((Cbject Sender , EventArgs e)

{
Debug. Wite("Application initializing. Poot.");

}

If you're not using Visua Studio or another integrated devel opment environment to run and debug your ASP.NET
gpplication, calsto Debug.Writewill go nowhere. A development environment must be present for the output
generated by Debug.Write to be meaningful; if you need to send redl-time debug information while your applicationis
running, consider using Trace Write (described earlier in this chapter) or acustom performance monitor (described in
the next section).
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Creating Custom Performance Monitors

A performance monitor isa feature of the Windows NT/2000 operating system used to determine operating system
resource consumption in real-time. In Windows, performance monitorstrack such statistics as the amount of
processing time being consumed on the system, how much memory isfree, and how many timesthe hard disk is
accessed. Software subsystems that run on the server can have their own performance monitors, aswell: ASP.NET
and SQL Server have their own set of performance monitors that broadcast meaningful information to the operating
system about resources consumed by these services.

Any .NET application can be equipped with performance monitors that you create yoursdlf, called custom
performance monitors. To expose performance information to the operating systemn, an gpplication must be equipped
to do so.

Running the Windows Perfor mance Monitor Utility

Y ou may have used the Perfmon toal to view the status of various performance monitors on aWindowsNT or 2000
server. Thistool isfound in Windows 2000 under Programs, Administrative Tools, Performance. If you've never
used Perfmon before, you can see how it works by running it and then right-clicking its main window and selecting
Add Counters from the pop-up menu.

After you do this, a Counters dialog box appears, containing lists of every performance monitor—equipped
gpplication ingtalled on your machine. Well assume you have ASP.NET installed on your computer, so select the
ASP.NET Applications category from the list |abeled Performance Object. Then sdect the Anonymous
Requests/Sec counter from the list of counters. Finally, click Add to add this counter to your view.

Y ou should notice that the chart beginsticking off the number of requests, which should hover closeto zero unless
you happen to be performing these experiments on a production Web server (if so—shame, shame). To generate
some activity for this performance monitor, smply launch abrowser and navigate to an ASPX page (not an ASP
page) on locahost. Reload the page in the browser afew times by pressing Ctrl+F5, and then flip back to the
Performance window. Y ou should be able to see amodest spike in the number of requests per second.

Creating Performance M onitor Categories

Thefirgt step in creating a custom performance monitor isto create your own performance monitor category.
Performance monitor categories appear in Perfmon's Performance Object drop-down list; they exist asaway to
organize the many performance monitorsthat can exist on aserver.

NOTE

The system provides a number of performance monitor categories, such as Memory, Processor, and so forth. Y ou're
not allowed to cresate performance monitors in these categories. To creste a custom performance monitor, you must
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create your own performance monitor category first.

To create anew performance monitor category, cal the Create method of the PerformanceCounterCategory object.
Thisobject isamember of System.Diagnostics, so you may want to import that namespace into your gpplication to
work withiit.

PerformanceCounterCategory.Create is a static method. The method call enables you to create a performance
category and a performance object at the sametime. Thisinitiaizes everything you need to begin performance
monitoring with only afew linesof code.

Ligting 3.7 shows a procedure that creates a performance category called My Category and an associated
performance monitor in that category called My Counter.

Listing 3.7 Initializing a New Performance Monitor Category and Performance Monitor Object

public void btnCreateCategory Cick(Qbject Sender, EventArgs e)

{
Per f or manceCount er Cat egory. Create ("My Category", "A category just for ne",

"My Counter","A counter just for ne");
Label 1. Text = "Performance category created.";

}

Thisform of the PerformanceCounterCategory.Create method takes the following four strings as parameters.

The name of the new category you want to create

» A text string that describes the category

« Thename of the new performance monitor you want to create

A text string that describes the new performance monitor object

After you run this code, your new performance monitor category and performance monitor object are created. Note
that if you attempt to run this code twice, you'll get an exception. Also, if you're running Perfmon in the background
when this code is executed, you'll need to shut down and restart Perfmon to get it to recognize the new category and
performance monitor.

Sending Infor mation to a Performance Monitor from Your Application
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To provide information about your application to performance monitors, you first create an instance of the
PerformanceCounter object.

NOTE

The properties, methods, and events of the PerformanceCounter class are summarized in the reference section at the
end of this chapter.

Performance counters aways represent some kind of integer count related to the performance of the operation being
monitored. After you've created a PerformanceCounter object, you have a choice about how you want to send
information to it. Y ou can increment and decrement the integer count using the Increment and Decrement methods of
the PerformanceCounter object.

Ligting 3.8 shows an example of incrementing the performance counter in response to a button click.

Listing 3.8 Incrementing a Performance Monitor Using a Perfor manceCounter Object

void Increment _Click(System Ohj ect Sender, System EventArgs e)

{
Per f or manceCount er pc = new PerformanceCounter();
pc. Cat egoryName = "M Category";
pc. Counter Nane = "My Counter";
pc. ReadOnly = fal se;
pc. I ncrenment ();
}

Remember that you must cregte the performance monitor and its category (described in the previous section) before
you can run this code. Y ou can see how this code works by running this code while Perfmon is running in the
background. If you have set up a counter for this performance monitor, you should be able to see the graph increase
each timeyou click the button.

In addition to incrementing and decrementing the performance counter object, you can aso increase or decrease the
vaue of the counter using the IncrementBy or DecrementBy methods. Y ou can aso get or set the raw value of the
performance counter by using the RawV aue property of the PerformanceCounter object.

Deleting Performance Monitor Categories

Y ou can delete a performance monitor category by executing the Delete method of the
PerformanceCounterCategory object. Listing 3.9 shows an example.

Listing 3.9 Deleting a Performance Category

public void btnDel eteCategory Cick(Object Sender, EventArgs e)

{
Per f or manceCount er Cat egory. Del ete(" My Category");
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}

Deeting a performance category deletes dl performance monitors associated with that category. If Perfmonis
running when you del ete a performance category, it will continue monitoring that category; you must shut down and
restart Perfmon to see the change.

for RuBoard
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Writing to the Windows Event Log

It's common for server software to persstently record information about what it's doing. Thisactivity iscaled logging.
It'scommon for programmers to spend time creating logging featuresin the gpplications they write—both asa
debugging tool and as away for users and system administrators to see what's going on with the software. However,
Windows programmerstypically don't create their own logging facilitiesin the gpplications they create, because the
operating system provides one for them: the Windows event log.

The Windows event log isa centra, system-managed place where any application, service, or device canlog
information. It isavailable on Windows NT and Windows 2000. Logged events usualy contain status information or
failure messages. Y ou are free to use the event log from any of your applications, including ASP.NET applications, as
away of persstently storing information pertaining to your gpplication's behavior in away that's easy for system
adminigtrators to access.

NOTE

Logging servesasmilar function to performance monitoring (discussed earlier in this chapter). But it differsin the
areaof how the datais stored. Monitoring isareal-time view of what your application isdoing at any given moment.
Monitoring information is stored in memory and does not normally survive asystem reboot. Logging, on the other
hand, is persisted to disk and provides a historical record of your server gpplication's behavior over along period of
time

In Windows 2000 Server, you can access the event log through the Event Viewer application found in the
Adminigtrative Tools group under the Start menu. Events are divided into three categories: application, security, and
system. Y our gpplication can read from any log and write information to the application log, as described in the next
Section.

Using the EventL og Class

Any gpplication, including ASP.NET applications, can accessthe event log. Y our applicationswill write information
to the gpplication log (rather than to the security or system logs).

The .NET framework providesaclassfor handling the event log. Thisisthe EventLog class, foundin
System.Diagnostics.

NOTE

The properties, methods, and events of the EventL og class are summarized in the reference section at the end of this
chapter.
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To send information to the application log, you use the EventLog class. Thisclassis created for you automaticaly, so
you do not need to ingtantiate it (athough you can if you need to).

To perform logging, you first use the EventL og object to create an event source. An event sourceisaway of
identifying where alog entry came from. Many data sources can write to the same log; for example, many
gpplicationstypicaly write error messages to the gpplication log, and avariety of server processes creste entriesin
the system log.

Event sources must be registered before you write information to thelog. Y ou do thisby calling the
CreateEventSource method of the EventLog object.

NOTE

For applications you create, unless you have areally good reason to create your own log, it's probably best to toss
your own logsinto the application log with everything e se. That'swhere syslem adminigtratorswill look for it.

Only thefirgt eight characters of alog name are sgnificant. This meansyou can't creste alog named, for instance,
Application Data, because Application isabuilt-in log created by Windows.

Ligting 3.10 shows an example of how to write information to the Windows event log. This code first checksto seeif
an event source called MyApp exigts; if not, the code createsit. The code then sendsinformation to the event log by
caling the WriteEntry method of the EventL og object.

Listing 3.10 Writing an Event to the Windows Event L og

void Buttonl dick(Object Sender, EventArgs e)

{
i f(!Event Log. Sour ceExi sts("MyApp"))

{
Event Log. Cr eat eEvent Sour ce(" MyApp", "Application");

}
Event Log. WiteEntry("MyApp", "This is just a test.",

Event LogEntryType. I nformati on);

The WriteEntry method is overloaded; the code example shows the most commonly used form. Thefirst parameter is
astring representing the event source. The second parameter isthe messageto insert in the log. The third parameter
isan event type; thisisamember of the enumeration System.Diagnostics.EventL ogEntry Type.

Y ou can view the output of this code by launching the Event Viewer (found in Programs, Adminigtrative Tools). After
running the code, click Application Log. Y ou should be able to see an Information entry for the MyApp event
source. Double-clicking the event displays a property sheet that shows you the detail for the event (the description
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Reference

This section provides aquick reference to the key objects described in this chapter. Space constraints prevent us
from documenting every object inthe NET framework in this book. For the sake of brevity and conciseness, we
include only the most important objects here. For more information on the other objectsin the NET framework,
consult the NET Framework Reference online helpfile.

This chapter coversthe debugging, performance-monitoring, and event-logging classesin ASP.NET. Thefollowing
sections provide a brief reference to the properties, methods, and events provided by those classes.

Debug Class

Member of System.Diagnogtics.

The Debug object gives developers accessto anumber of useful tools to manage the debugging process.

It isnot necessary to instantiate a Debug object; an instance of the object isaways available in an ASP.NET page.

Properties

AutoHush IndentSize

IndentLeve Listeners

Methods

Assert Indent Writeline
Close Unindent WriteLindf
Fal Write

Hush Writelf

EventL og Class

Member of System.Diagnogtics.

The EventLog classis used to read and write information from the Windows event log. Thisis used primarily to
record diagnostic information pertaining to an gpplication, particularly failureinformation.

Properties

Container Events Site

DesgnMode Log Source
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EnableRaisngEvents LogDisplayName SynchronizingObject
Entries MachineName
Methods
Begininit Endinit InitidizelifetimeService
Clear Equds LogNameFromSourceName
Close Exigs MemberwiseClone
CreateEventSource Findize SourceExigts
CreateObj Ref GetEventLogs ToString
Delete GetHashCode WriteEntry
DeleteEventSource GetLifetimeService
Dispose GetSarvice

GetType
Events
Disposd EntryWritten

PerformanceCounter Class

Member of System.Diagnogtics.

Y ou create an ingtance of this classto expose your gpplication's performance information to performance monitors.

Properties

CategoryName CounterType MachineName

Container DesgnMode RawvVvdue

CounterHelp Events ReadOnly

CounterName InstanceName Ste

Methods

Begininit Equds InitidizelifetimeService

Close Fndize MemberwiseClone

CloseSharedResource GetHashCode NextSample

CreateObj Ref GetLifetimeService NextVdue

Decrement GetService Removel nstance

Dispose GetType ToString
Increment

Endinit IncrementBy

Events

Disposd

TraceContext Class

Member of System.Web.
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TraceContext provides Trace mode functiondity in ASP.NET Web application development. It istypicaly accessed
as the Trace object contained by the ASP.NET Page object.

Properties

IsEnabled TraceMode

Methods

Equas GetType Warn
Hndize MemberwiseClone Write
GetHasnCode ToString

for RuBoard
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Chapter 4. State Management and Caching

IN THISCHAPTER

State Management: What'sthe Big Dedl?

» Caching

Class Reference

ASP.NET introduces severd new options for managing session state and introduces awhole new category of
functionality, caching. This chapter coversall of the new session state options and introduces the new caching options.

for RuBoard
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State Management: What'sthe Big Deal ?

HTTP by itsvery natureis a stateless protocol . This doesn't mean it disregards geographic boundaries; it means that
it isnot connection oriented. No request of the Web server can rely on data supplied by some other request. To
understand this concept, let'slook at an example of how abrowser requests a Web page.

When auser typesin the address of aWeb site, www.deeptraining.com/default.aspx, for example, the Web browser
performs anumber of steps prior to displaying the page. First, the Web browser converts the hostname, in this case
www, to an |P address. It does this by querying a DNS server and asking for the | P address. In our sample, this
brings back 192.168.1.200. Next, the Web browser opens a TCP socket to the Web server using port 80. After the
connection is made, the Web browser sends a GET /default.asp command. The Web server streamsthe HTML
contents of the page back to the browser. The Web server then closes the TCP socket connection to the Web
browser.

NOTE

HTTP 1.1 dlows more than one command to be sent without closing the socket connection. Thisis called
Keep-Alive. However, each command stands on its own and should not rely on any state from previous commands.

Thisseries of eventsis visibly demonstrated by using Telnet instead of a\Web browser to communicate with aWeb
server. Liging 4.1 showswhat thiswould look like,

Listing4.1 A SampleHTTP Request Using Telnet

CET / DEFAULT. ASPX

HTTP/ 1.1 200 K

Server: Mcrosoft-11S/5.0

Date: Wed, 28 Mar 2001 00: 38: 29 GV

Set - Cooki e: ASP. NET_Sessi onl d=sf daal45j bOndv55nnhgi ¢55; pat h=/
Cache-Control: private

Content - Type: text/htnml; charset=i so-8859-1

Content-Length: 130

<htm >

<head>

<title>Wel conme to ASP. NET</title>

<body>

Wl conme to ASP. NET!

<ing src="/imagel.jpg"><inmg src="/inmage2.jpg">
</ body>

</htm >

Connection to host |ost.

To replicate this example in Windows 2000, open up acommand prompt and type the following:
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TELNET localhost 80

Thiswill open up the Telnet connection to your Web server. Now you need to request apage. If you have the default
Internet Information Server ingtallation, you can do aGET /locdstart.asp to retrieve the Start page. Y ou must type
the command exactly; whilein Telnet, the Backspace key doesn't work to correct mistakes.

The Web browser receivesthe HTML, parsesit, and isthen ready to receive additional requests. In thisexample,
two more requests would need to be made: one for imagel.jpg and another for image2.jpg. Each request causes
another TCP socket connection to be made over port 80 and then aGET /imagel.jpg command to be sent. The
Web server streams back the image and then closes the port. A diagram of this processis shownin Figure4.1.

Figure4.1l. Stepsin a standard browser request.
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Caching

Do you have apage on your Web site that is built from the database, but the data changes only once aday? Perhaps
you have abusy order page that must populate alist of states and countries out of the database severd thousand
times aday. How often do you need to add anew state? Clearly, these sorts of updates happen very infrequently.
Areyou hitting the limits of how far you can scale your database server? Are you looking for waysto reduce the load
instead of spending $100,000 to upgrade the server? These are the types of scenarios where it makes senseto take
ahard look at caching.

Output Caching: Caching an Entire Page

The amplest type of caching in ASP.NET is called output caching. Output caching takes the results from an
ASP.NET page request and storesit in memory. Future requests for the same page are then served out of memory
instead of being served by re-creating the page from scratch. (See Figure 4.6.) This can yield enormous savingsin
processor utilization on both the Web server and the database server, depending on the work the page performs.
Page load times are decreased because after the first request, the page behaves asthough it isastatic HTML page.

Figure4.6. Pagerequests areintercepted and served from cache.
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Class Reference

This section provides aquick interface reference to the key objects described in this chapter. Space constraints
prevent us from documenting every object in the NET framework in this book, so for the sake of brevity and
conciseness, we include only the most important objects here. For more information on the other objectsin the NET

framework, consult the NET Framework Reference online help file.

HttpSessionState Class

Member of System.Web.SessonState.

Assembly: System.Web.dll.

The HitpSessonState classisingtantiated and placed insde the Session property of the Page object.

Properties

CodePage Contents Count
IsCookieless IsNewSesson IsSReadOnly
IsSynchronized [tem Keys
LCID Mode SessonlD
StaticObjects SyncRoot TimeOut
Methods

Abandon Add Clear
CopyTo GetEnumerator Remove
RemoveAll RemoveAt

HttpCachePolicy

Member of System.Web.

Assembly: System.Web.dll.

The HttpCachePolicy class alows you to control many of the parameters that the <%@ OutputCache %> directive
controls. It so adds several more methods to give additiona control over caching.

Properties

VaryByHeaders

VayByParams
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Methods
AddVdidationCallback AppendCacheExtension SetCacheahility
SetETeg SetExpires
SatETagFromFile
Dependencies
Setl astModified SetMaxAge
Setl astModifiedFrom
FileDependencies
SetNoServerCaching SetNoStore SetNoTransforms
SetProxyMagAge SetRevalidation
SetSliding
Expiration
SetVdidUntilExpires SetVaryByCustom
HttpCacheVaryByHeaders
Member of System.Web.

Asembly: System.Web.dll.

The HttpCacheV aryByHeaders class provides a type-safe way to set the VaryByHeaders property of the
HttpCachePolicy class for anumber of well-known headers.

Properties

AcceptTypes Item UserAgent
UserCharSet UserLanguage

Methods

VaryByUnspecifiedParameters

HttpCacheVaryByParams

Member of System.Web.

Asembly: System.Web.dll.
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The HttpCacheV aryByParams class provides a type safe way to set the VaryByParams property of the
HttpCachePolicy class.

Properties

IgnoreParams Item

Cache

Member of System.Web.Caching.

Assembly: System.Web.dll.

The cache classisagtore for caching frequently used resources on the server.

Fields

NoA bsoluteExpiration NoSlidingExpiration

Properties

Count Iltem

Methods

Add Ga GetEnumerator

Insart Remove

CacheDependency

Member of System.Web.Caching.

Asembly: System.Web.dll.

Keepstrack of dependenciesfor itemsin the cache. This class cannot be inherited from.

Constructors

publ i ¢ CacheDependency(string);

publ i ¢ CacheDependency(string[]);

publ i ¢ CacheDependency(string, DateTine);

publ i c CacheDependency(string[], DateTine);

publ i c CacheDependency(string[], string[]);

publ i ¢ CacheDependency(string[], string[], CacheDependency);

publ i ¢ CacheDependency(string[], string[], DateTine);

publ i c CacheDependency(string[], string[], CacheDependency, DateTine);
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Properties

HasChanged

Methods

Dispose

for RuBoard
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Chapter 5. Configuration and Deployment
IN THISCHAPTER

o Underganding Configuration Files

o Globd and Locd Configuration Files

o  Structure of Configuration Files

o Accessng Configuration Files Programmatically

o Editing Web Configuration Filesin Visud Studio .NET

« Initidizing Web Applications Using Globa .asax

o Usng XCOPY for Deployment

e Managing the Globa Assembly Cache

Deploying applications under ASP.old wasfairly smple—most of thetime. Y ou designated afolder as scriptable
under Internet Services Manager, copied your script filesinto that folder, and requested the ASP pages through a
Web browser. If something went wrong, you got a404 Not Found error, which sent you back either to Windows
Explorer to locate the missing file or into Internet Services Manager to change an incorrect setting. On paper, it dl
looked pretty smple.

Under this old model, the trouble came when your A SP application depended on external resourcesto run. For
example, if your application needed to periodicaly retrieve or store information from the system regisiry, or (even
worse) if your gpplication depended on one or more COM components, you found yourself in asituation in which
you could not easily and automatically replicate your Web application on another server. Thismeant that for al but
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the mogt trivid ASP.old gpplications, it was apain to move your application from a development server to a
production server. The problemsinvolved in replicating externa dependencies got much worsein Stuationsin which
you were required to deploy your application to aseries of identical servers (such asaWeb farm).

ASP.NET promises to make the process of deploying your Web applications much easier, no matter what kind of
gpplication architecture or server you're working with. 1t doesthis by doing away with certain dependencies (such as
the system registry and the 11S metabase) and minimizing the impact of others—most notably, it got rid of the
requirement that a precompiled component be registered, asisthe case with COM components.

In addition to making deployment smpler, ASP.NET makes the process of configuration much eesier, aswell. Inthe
past, 11S and ASP configuration files were stored in the registry and were ble only through the registry editor
or (more com-monly) Internet Services Manager. But in many cases, important configuration information would get
logt in the GUI of the management console, which changed from one version of Windowsto the next.

Storing 11S and ASP configuration datain the regisiry aso meant that configuration itself became anew kind of
deployment problem, too, because you couldn't easily provide registry settingsfor your Web applicationsto suit
multiple machines or multiple cusomers.

In ASP.NET, many application-level settings are available through XML configuration filesthat you can view and
change using any text editor. This has advantages and disadvantages, asweéll discusslater in this chapter. But by and
large, the capatiility to easily digtribute your configuration file along with the gpplication itsdf isahuge boon to
aoplication developers.

for RuBoard
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Under standing Configuration Files

Mot software applications need to maintain bits of information about how the software is supposed to run. Web
gpplications are no different.

In ASP.old, you had alimited number of waysto manage application configuration data. Y ou could

Embed configuration datain the registry and hope that the person who deploys your application can insert the
necessary registry settings properly.

o Usesript filessuch as global .asa or congtantslocated in your own script files.

Use custom text files that could be read and written to as needed.

All three of these techniques have significant drawbacks. Registry-based configuration is difficult to manage.
Changing a script file often requires a programmer, and errorsinserted into script files can sabotage an entire
application. Custom text files dleviate this problem, but in many cases using an externd file meansthat areferenceto
that file must be explicitly included in every script file that accessesit.

The designers of ASP.NET recognized that application configuration was never as straightforward asit could have
been. In .NET, Web gpplications have a number of new configuration options and features (which well discussin this
chapter and e sawhere in thisbook). But more importantly, the manner in which you configure your Web application
isnow totaly standard and fairly smpleto manage. In ASP.NET, gpplications are configured with just two XML
files—Machine.Config and Web.Config. Y ou can easily make changes to and redistribute these to enforce settingsin
your gpplications, asyoull seein the next section.

for RuBoard
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Global and Local Configuration Files

Serversthat run .NET Web gpplicationswill typicaly have multiple ASP.NET configuration files. One such file,
known as the machinewide or globd configuration file, is named Machine.Config; thisfileis created for you when you
ingall the NET framework. The exact location of thisfile depends on your machine configuration and the version of
the .NET framework you're running, but it should be located in

\Windows\Microsoft. NET\Framework\[versi on|\CONFI G. (Replace [verson] with whichever verson you're actualy
running.)

Additiondly, any Web-accessible folder can optiondly contain a Web.Config file that stores settings that are relevant
tothe ASP.NET scriptsin that folder. These settings override the machinewide settings found in Machine.Config.

ASP.NET Web gpplications can actualy have multiple Web.Config files. This can occur when the gpplication
contains subfolders. Each subfolder can have its own Web.Config; the configuration settings found in foldersthat are
located deeper in the hierarchy override the settings found at higher levels.

It's not necessary for any of your ASP.NET Web gpplications to have Web.Config files. If your application has no
configuration file, it inherits the settings found in the globa configuration file (Machine.Config). When you makea
changeto aconfiguration file, ASP.NET automatically picks up the change and appliesit. Y ou do not have to restart
the server or reboot the machine to get ASP.NET to recognize the changes you made. Also, athough the
Web.Config fileis by definition located in a Web-access ble directory, client browsers are prohibited from
downloading Web-configuration files (through an 1S security setting thet is set a thetimethe .NET framework is
ingaled on your system).

for RuBoard
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Structure of Configuration Files

Asmentioned earlier, ASP.NET configuration filesare XML documents. The root node of the document isaways
caled configuration. Within the configuration node are a variety of nodes and subnodes that contain additiona
Setitings; these are grouped into section handlers.

The next few sections describe the default section handlersin the System.Web section of aWeb configuration file.
Because each Web.Config file ultimately inheritsits settings from Machine.Config, the descriptions gpply to both files.

Authentication Settings

Authentication refersto the process whereby a user is granted or denied access to the page based on security
credentias.

ASP.NET supports three authentication modes:

Windows authentication

e Cookie-based authentication

Microsoft Passport authentication

In Windows authentication, the user has an account on the Windows NT/Windows 2000 server on which the Web
gpplication islocated; if the user is not located on the same subnet as an authenticating server, the user must supply a
username and password when the browser initially accesses a\Web application.

In cookie-based authentication, an encrypted chunk of datais deposited on the user's computer and read by the
server each time the user accessesthe site.

Passport authentication is smilar to cookie-based authentication. It enables usersto use the same security credentids
to access any one of anumber of Stes. Thisisaccomplished by storing and authenticating user informationin a
central location (managed by Microsoft).

NOTE
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It ispossibleto use Passport authentication whether or not your site uses ASP.NET. Y ou can get more information
about implementing Passport authentication on your Steat http://www.passport.com/business.

To specify one of these authenti cation schemes, you make a change to the authentication section of the Web.Config
or Machine.Configfiles.

Figure 5.1 showsatypical authentication section and describes some of its settings.

Figure5.1. Description of the authentication section of the Web configuration file.
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Accessing Configuration Files Programmatically

Because the Web configuration filesare XML documents, you could use the XML -handling objects (discussed in
Chapter 10, "Using XML") to store and retrieve information in Web.Config and Machine.Config. Thismight be
useful when you want to store application-specific information in Web.Config, such as a database connection string.

However, you don't need to go to the trouble of parsing Web.Config to store and retrieve custom values from the
file—thereisan easier way. To store gpplication-specific settings in Web.Config, Smply create a section called
appSettings and add the settings you want as key/vaue pairsin that section.

In the following example, the connection string is given the key "pubsdata’; the value of the setting isthe familiar ADO
connection string.

<confi guration>

<syst em web>

<custonkErrors node="Of" />
</ syst em web>
<appSettings>
<add key="pubsdata" val ue="SERVER=Il ocal host ; DATABASE=pubs; U D=sa; PM\D=mypass; "

/>

</ appSetti ngs>
</ confi guration>

Notethat you aren't limited to storing database connection strings in appSettings, but appSettingsis areasonable
solution to the common problem of where to store connection string datawithout sticking it into a constant in your
code or using aconventiona includefile.

To retrieve the custom application setting, you use the AppSettings collection contained in the ConfigurationSettings
object. Thisobject, amember of the System.Configuration namespace in the NET framework, enables you to
access the values stored in Web.Config by their key. So, for example, to retrieve the pubsdata val ue specified in the
previous example, you'd use the expression

Response. Wite(ConfigurationSettings. AppSettings["eqguild"]);
Notethat it's not necessary to create an instance of the ConfigurationSettings object. Aswith other objects such as

Page and Response, asingleingtance of ConfigurationSettingsis aways available to code that executesin your
ASP.NET page.

for RuBoard
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Editing Web Configuration Filesin Visual Studio .NET

Like any other XML file, you can edit Web configuration filesin Visua Studio .NET. Infact, when you creste aWeb
gpplication project in Visua Studio .NET, the system adds a default Web.Config file to your project automaticaly.

Severd advantages exit to editing Web configuration filesin Visud Studio .NET. Among these are color-coded
syntax and the capakiility to navigate quickly through the configuration file using the outline mode common to dl XML
filesin the Visud Studio development environmerntt.

for RuBoard
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Initializing Web Applications Using Global .asax

ASP.old provided afile, globd.asa, that provided functionality specific to the ASP gpplication and session. You
would typicdly put initidlization code in globd .asa, which provided a set of event-handling proceduresfor this

purpose.

ASP.NET providesasmilar functionality in thefile Globd .asax. Four categories of entries can appear ina
Globd .asax file

« Application directives

e Code declaration blocks

» Server-side object tags

» Sever-sdeincludes
Each of these four categories of entriesis discussed in more detail in the next few sections.

Note that when you make a change to Globa .asax, aswith al ASP.NET files, the binary representation of the script
will be automaticaly recompiled. Thisisn't abig deal in the case of most scripts, but in the case of Global.asax,
making a change and recompiling has the potentialy troublesome side effect of wiping out al existing sessons
(including any datastored in session variables). Be aware of thiswhen making changesto Globd.asax ona
production system; aswith any mgjor change to a production site, you may want to use Windows Scheduler to
upload the updated version of the file to the production server at atime when traffic on your siteisat itslowest, such
asthe middle of the night or on aweekend. Also, storing session data out-of-process or in SQL Server will prevent
this problem from happening.

Note, too, that the codein Globa.asax can't be run directly; nothing happens when a user navigates to Globd .asax
using abrowser, for example. This prevents users from viewing or running the code contained inthisfile.

Application Directivesin Global.asax

An application directive isaline of code that ingtructs ASP.NET to take some specid action regarding the execution
of the page.
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Three gpplication directives are supported in Global .asax:

@Application, which alows you to specify an inheritance relationship between the application object and
another object

e @Assmbly, which links an assembly to the application

@I mport, which imports anamespace

Y ou've seen examples of @Import directivesin virtually every code example in thisbook so far, so we won't go into
them again here.

Using the @Application Directive in Global.asax

The @A pplication directive supports two attributes: a class name and a description string.

<%@ Appl i cation inherits="M/Conmp. MyApp" [sr]
description="My Custom Application %

Y ou use the @A pplication directive in Stuations where you want to create a custom Application object that inherits
from another object.

Note that the options available in the @Application directive in Global .asax are different from the attributes of the
@Application directive that arelega in norma ASPX pages.

Using the @Assembly Directive in Global.asax

The @Assembly directive represents areference to an externa assembly (a component) that is not contained in the
gpplication's\bin directory. The advantage of referencing an assembly isthat you get the performance and type-safety
benefits of early binding, aswell as Intelli Sense when working with the assembly's objectsin the Visua Studio
development environment.

<%@ Assenbl y Nane="Prattl| eFreeApp. Custoner" %

ASP.NET assemblies aretypicaly contained in a\bin subdirectory under the application directory. Such assemblies
are automatically referenced by dl pagesin an ASP.NET application. The @Assembly directiveis used in Situations
where, for some reason, the assembly is stored in an unexpected place.
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The syntax for referencing an external assembly in Globa .asax isthe same asreferencing an externa assembly ina

norma ASP.NET page.

Code Declaration Blocksin Global.asax

Code declaration blocks are events associated with Page objects such as Server and Application. Y ou can write
code in event handlersfor these objectsin Global.asax. The advantage of thisis centralized management of
initidlization code. Because code in Global .asax is guaranteed to execute no matter which pageinitialy usesto access
the gpplication, you don't have to worry about including it (or copying it) into every file of your application.

The event procedures that can beincluded in Global.asax (in the order in which the eventsfire) are

o Application OnStart

e Sesson OnStart

e Sesson OnEnd

o Application OnEnd

Ligting 5.2 shows an example of an event handler for the Session object.

Listing 5.2 Example of an OnStart Event Handler in Global.asax

<SCRI PT runat='server' | anguage='c#' >

voi d Session_OnStart ()
{

Response. Wite("Starting a new session! <BR>");
Session["Start Time"] = DateTi ne. Now,
Sessi on. Ti meout = 45;

}

</ SCRI PT>

Y ou can test this script by dropping it into a Web-accessible directory and then navigating to an ASPX script file
located in that directory. Don't try to navigate directly to Global.asax; it won't work. Also, the code in Globd .asax
Isn't accessible from ASP.old scripts, so don't try testing it with an .ASPfile.

This codeisvery straightforward; it sends a message to the browser for debugging purposes, stores the date and
time the sesson began in a Session variable, and then sets the session timeout to 45 minutes. The code in this event
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procedure executes only the first time a user navigates to one of the pages in the Web application; aWeb application
Isdefined asany ASP.NET Web script in agiven directory.

Server-Side Object Tags in Global.asax

In many cases, it's useful for aWeb application to have accessto an object globaly. Thisenablesyou to share
objects across multiple pages. Y ou can aso specify whether the object has application or sessonwide scope. You
use server-side object tagsin Global .asax to do this, asshownin Liging 5.3.

Listing 5.3 Declaring an Application-Scoped Object in Global.asax

<obj ect id="users"
scope="appl i cation"
cl ass="System Col | ecti ons. ArraylLi st"
runat ="server"/>

<SCRI PT runat ='server' | anguage='c#' >

public void Session_OnStart()

{ String usr;
usr = Request. User Host Addr ess;
users. Add(usr);
Response. Wite("d obal . asax: New session created.");
}
</ SCRI PT>

In addition to the definition of the gpplication-level object called users, the code includes a Sesson_OnStart event
handler that adds the user's | P addressto the user's ArrayList a the time the sessionisinitiated. (In area application,
you would need a corresponding Session_OnEnd code to remove the user's |P address from the array when the
session timed out.)

To display the contents of the array, use code Smilar to that shownin Ligting 5.4.

Listing 5.4 Displaying Results of the Active-User Array

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

/1 NB the variable "users" is defined in global.asax
Response. Wite(users. Count + " users have active sessions. <BR>");

foreach(String usr in users)

{
Response. Wite(usr + "<BR>" );

}

}
</ SCRI PT>
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Thiscode will work in any script that is contained in the gpplication directory. To test it, you will either have to access
the same page from two computers or launch two separate sessions on the same machine by using adifferent Web
browser (such as Netscape or Opera) for your second session.

When you access the Web server from your local machine, the IP address will aways be 127.0.0.1.

Note that you don't have to use this technique to use an object globaly; instead, you can place objectsin the Session
object or (better yet) place the object in the ASP.NET cache. For information on this, see Chapter 4, "State
Management and Caching.”

Server-Side Includesin Global.asax

Server-side includes (SSIs) are the same in Global .asax asthey arein any other server-side script. The SSI directive
tellsthe Web server to include an externd file in the script; it worksthe same asif you had copied and pasted it into
the script yoursdlf.

The syntax for aserver-sdeincludein Globa .asax isthe same asin any other server-side script in ASP or ASP.NET:

<l-- #include File = "MWyFile.inc" -->

It'stypica to see server-sde includes used as a code-sharing tactic. Unfortunately, maintaining server-side includes
can be unwiddy, particularly in Situations where the includes are numerous or contain large amounts of code. Other
disadvantages exist to using includes, notably that you don't have accessto IntelliSensein the Visua Studio
development for procedures contained in SSIs.

Rather than using SSI's, you may want to consider defining your globa procedures as objects and referencing them as
components instead.

for RuBoard
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Using XCOPY for Deployment

Microsoft uses ashorthand term for the ease-of-deployment featuresin ASP.NET—it's called XCOPY deployment.
Thisrefersto acommand that was brought into Windows from the DOS world. An evolved version of the DOS
COPY command, XCOPY adds more powerful features, including the capability to create entire foldersand
subfolder structures where necessary. In situations in which you use the command to copy afolder and child
subfolders, XCOPY can create identical folder structures on the destination disk.

Additiondly, XCOPY hasthe capability to copy only thosefilesthat are newer than files on the destination drive.
Thisisabig benefit for large sites that don't want to copy al 10,000 files each time they make afew changes, but it's
an even more important feature for devel opers who frequently make little changesto severd files and then forget
which files are newer—the ones on the devel opment machine or the ones on the server. Y ou can painstakingly
compare the dates and times that each filein your application was last modified, but that's grunt work that the
computer should take care of for you. XCOPY deployment performsthat grunt work for you.

The ultimate goa of XCOPY deployment isto have an automated way to send changes from your devel opment
machineto your test server and on to your production machine when everything isdl ready. With that in mind, well
run through afew scenarios that demongtrate how to use XCOPY inred life. (At the end of thissection, you'll find a
quick referenceto al XCOPY 's optionsin case you ever need to do something more excotic.)

In our scenarios, well set up two folders on the same machine, C:\SOURCE and C:\TARGET. The objectivein each
case will beto copy somefiles (and, optionally, adirectory structure) from one place to another. Figure 5.10
illugtrates the state of the file system when we begin.

Figureb5.10. Initial state of file system before usng XCOPY.
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M anaging the Global Assembly Cache

One of the advantages to working with ASP.NET isthat code you write is compiled for you seamlesdy and
transparently. Thisisauseful feature; however, you may find yoursdf in astuation where you want to reuse the
functionaity found in one gpplication in another. Y ou may even want to share software functionality acrosstwo
radically different types of applications. A Web application and athick-client gpplication on the Windows desktop,
for example, might share acommon set of code that performs a set of operations specific to your business. Y ou can
accomplish this through the use of components. (Because corporate application devel opers often use components to
share standard bus ness-specific code functionality across multiple gpplications, components are sometimes o
referred to as business logic components.)

A component isa piece of software designed to be used by another piece of software. Windows has had
components throughout its history. Initialy, components were packaged in the form of procedura dynamic link
libraries (DLLS), but for ease of programming and interoperability, application developers eventudly cameto
package their DLLsin the form of Component Object Modd (COM) libraries. Although these libraries do provide
the capability to reuse code, they aso suffer from limitationsthat .NET attempts to overcome.

Asweve mentioned earlier in this book, one of the mgjor problemswith COM DLLsisthat COM requiresyou to
register aDLL on amachine before you can useit. This meansthat withaCOM component, you can have only one
verson of acomponent ingtaled on amachine at atime. Thisis a problem because there's no guarantee that future
versons of agiven component will provide the same functiondity as the version you deploy your application with.
(Thisisone aspect of the problem known as"DLL Hdl.")

NOTE

Components and assemblies aren't technicdly the same thing. However, for the purposes of this (and most)
discussions of componentsin Microsoft.NET, they are pretty close to the same thing. So welll refer to components
and assemblies more or lessinterchangesbly in this section.

Microsoft. NET attemptsto get around DLL Hell problems by encouraging devel opers to deploy dependent
componentsin asubdirectory under their application directories. For ASP.NET applications, this means that
componentswill beingtalled in a subdirectory called \bin under the application directory. But a problem occurs here.
Component code that is accessible based on its physical location in the file system can't be shared across multiple
gpplications. Y ou could deploy multiple copies of the component to each gpplication that required it (in fact, in the
NET world thismay be preferable for compatibility reasons), but you may find yourself in aSituation where you
develop atoal or library whose functionality is so generically useful that you may want to provide accessto that
library in agloba fashion.

Microsoft. NET provides away do to this, called the Global Assembly Cache (GAC). Componentsthat are installed
into the GAC are available from any .NET application running on that computer. (Note that thisincludes other types
of .NET applications, including Windows Forms applications, not just ASP.NET applications.)
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Y ou caningal acomponent into the GAC using acommand-linetool called gacutil. To install acomponent into the
Globd Assembly Cache, use the command
gacutil -i myconp.dll

in which mycomp.dll isthe name of your component. Note that this command will only work if the assembly has been
sgned; you Sgn an assembly using the sn.exe utility.

NOTE

Y ou can create .NET componentsin Visud Studio. To do this, create aproject using the"Class Library™ project
type.

To uningdl a component from the GAC, use the command

gacutil /u myconp.dll

Be careful when using this command, because gpplications that rely on the component will bresk when it isremoved
from the GAC.

To seealigt of the componentsin the GAC, use the command

gacutil /I

Youll seealigt of dl the components that have been ingalled on the system. Initidly, thislist will just be composed of
Microsoft. NET assemblies (which you typicaly don't want to mess with).

Numerous configuration files and attributes can be configured quite easily and in aprompt manner. The Web.Config
and Machine.Config files are the two most commonly used configuration files, and any changesto thesefiles can be
eadly digtributed by using the XCOPY functiondity.

for RuBoard
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Chapter 6. Web Services

IN THISCHAPTER

o Hidoricd Influences

» Network Data Representation

e  What IsaWeb Service?

o Why Web Services?

» ASP.NET Web Services

o Consuming Web Services

¢ ClassReference

Thereisno way you could have existed on the planet earth in the year 2001 and not heard about the |atest solution to
al of mankind's problems—XML Web services. Depending on who you listen to, XML Web serviceswill enable
frictionless e-commerce or diminate world hunger. So what are XML Web services, redly? This chapter will tackle
that question, pluslook at why and how you should use XML Web services.

for RuBoard
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Historical | nfluences

Let'stake alook back at the genesis of the Web. How did it start? It was the combination of adocument format,
HTML, and aprotocol, HTTP, that enabled scientists to share documents in a standard fashion and to link those
documents together. Thiswas nothing new. We had amyriad of document formats. WordPerfect, Word, or even
LATEX. The problem was that none of these document formats was interoperable. The guy who used WordPerfect
couldn't read the LATEX documents, and vice versa. An interoperable document format alone, however, wouldn't
solve the problem. A way aso had to exist for scientists to discover papers published by other colleagues. Thiswas
doneinitidly by placing hyperlinksinto the document to enable navigeation to other documents. Theoreticaly, given a
garting point, ascientist could read adocument and (by utilizing the hyperlinks) navigate to information related to the
subject a hand. This navigation scheme assumed that there was aknown starting point. This problem gaveriseto the
directory, such as Y ahoo!, asagtarting point. It was up to the directory to catalog the Web and indicate the
appropriate starting point.

This clearly was a successful paradigm for finding, navigating to, and reading information. Asthe Internet grew, it
became clear that aneed existed for businesses to exchange information and transact business online. Although the
Web was successful for humansto exchange information, it had far too little organization to make it an effective way
for very literal-minded computersto take advantage of it.

What was appropriate (if not ideal) for ahuman being was far from ideal for acomputer. First, computers need a
farly rigid structure to be gpplied to the information that they are exchanging. This structure must go beyond the
document format to also encompass the structure and organi zation of the actua information itself. Second, if
computers are going to trade information, there needs to be away to agree on the format of information that isbeing
exchanged. Findly, aneed till existsto find partnersto trade with. Given a partner, a business can negotiate with
them to determine what services they may expose, but how doesit find new partners? It fill hasaneed for a
directory service, but in this caseit's one that the computer can query to find appropriate partners.

One answer to this problem is the concept of aWeb service. Thisisin contrast to the ubiquitous Web page that we
al know and love. A Web serviceisjust what it soundslike: afacility that provides away to do work. That being
said, aWeb sarviceis not aWeb page. It is not intended to be consumed by human eyes; it isintended to be
consumed by acomputer and is optimized for thistype of access. If you want to make an andogy to the existing
computer world, you could think of aWeb service as anew form of Remote Procedure Call (RPC). Historically, the
problem with RPC has been the lack of an open and widely accepted standard that defines how to represent dataon
the network, how to identify endpoint locations, and how to advertise the endpoints. Wait! This sounds very much
like the problems just mentioned that the Web was created to solve! So let's take each of those three problems and
think about how to trandate the lessons of the Web to services.

for RuBoard
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Networ k Data Representation

One of the two big breakthroughs that enabled the Web wasHTML. HTML was an open and standards-based
data-formatting language that could be used to represent the datain a document. It was not a binary format but a
text-based format based on the concept of markup "tags' that were inserted into the content to provide formatting.
This had been done before. The Word file format isabinary form of formatting that holds both the content and the
information required to format it. It, however, isnot open nor standards based. Microsoft created it and controlsit.

Perhaps more important isthat it isbinary. The barrier to entry for abinary format isthat the user typicaly must
create aprogram just to read or write the format. But with atext-based format such asHTML, anything that can
create an ASCI| text file can create and/or read the source of the format. The agreed upon format isto use ASCII or
Unicode, which isacommon standard, and to build on that by including inline markup tags.

How can this extend to the services modd? HTML isn't agood fit becauseits primary mission isto control the
formatting of content. Machinesrarely care that a particular word isdisplayed in pink or blue. They are more
concerned that the word itsdf is"pink™ and what that might mean in a certain context. The idea, however, of using
ASCII as astandard representation and then adding markup to create structure is a concept that can be
generalized—and indeed has been—for something called eXtensble Markup Language (XML). XML isabout the
meaning of the document's content, as opposed to how the content is displayed.

Let'stakealook at an example. | am going to express the same thing, an invoice, two ways. Firg off, let'slook at a
screenshot of theinvoice. Figure 6.1 showswhat the invoice would look likein the browser.

Figure6.1. An invoice pagein Internet Explorer.
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A Deep Training Invoice - Microsoft Internet Explorer =101 =
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Thisiswhat | would see as ahuman being browsing this Web page. What would | seeif | were acomputer browsing
this page? | would see the underlying HTML markup. The same pagein thisformat isshownin Liging 6.1.

Listing 6.1 The SameInvoicefrom Figure6.1 Seen from a Computer's Per spective

<htm >
<head>
<title>Deep Training Invoice</title>
<neta http-equi v="Content-Type" content="text/htm ; charset=i so-8859-1">
</ head>
<body bgcol or =" #FFFFFF" t ext ="#000000" >
<tabl e cel |l Spaci ng="0" cel | Paddi ng="0" wi dt h="640" border="0" align="center">
<tr>
<td ALI G\="RI GHT" >
<tabl e cel |l Spaci ng="1" cel | Paddi ng="1" wi dt h=640 bor der="0"
al i gn="center">
<tr>
<td><font face=Arial size=6><b>Deep Trai ni ng</b></font></td>
</[tr>
<tr>
<td><font face=Arial size=3><b>123 M crosoft Way</b></font></td>
</[tr>
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<tr>
<td><font face=Arial size=3><b>Rednond, WA 98052</ b></font></td>
</[tr>
<tr>
<td><font face=Arial size=3><b>1-888-555-1212</b></font></td>
</[tr>
<tr>
<td></td>
</[tr>
</t abl e>
</td>
</tr>
<tr>
<td ALI G\="center">
<t abl e cell Spaci ng="1" cel | Paddi ng="1" w dt h="99% border="0"
align="center">
<tr>
<td ALI G\="RI GHT" > <font face="Verdana" size="5">
<b>l nvoi ce: 159297</ b></font >
</td>
</tr>
<tr>
<td align="right">
<font face="Verdana" size="1">Date : 7/27/2001 </font>
</td>
</tr>
<tr>
<td align="right">
<font face="Verdana" size="1">ACCOUNT : 20440 </font>
</td>
</tr>
</t abl e>
<t abl e cell Spaci ng="1" cel | Paddi ng="1" w dt h="99% border="0"
align="center">
<tr>
<t d> <BR>
</td>
</tr>
<tr>
<t d>
<t abl e cell Spaci ng="1" cel | Paddi ng="1" w dt h="99% border="0"
align="center">
<tr>
<td align="left"> <font face="Verdana" size="-2">
<b>VERCGENT SOFTWARE&nbsp; &nbsp;
</ b></font></td>
<td>
<BR><BR>
<BR>
</td>
</[tr>
<tr>

<td align="left"> <font face="Verdana" size="-2"> <b> BILL TO

</ b></ f ont ><BR>
<BR>

</td>

<td>

<font face="Verdana" size="-2"> <b> SH P TO </ b></font>

<BR>
</td>
</tr>
<tr>
<td><font face="Verdana" size="-2">234 M crosoft Way<BR>
REDMOND, WA 98053 <br >
</font></td>
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<td><font face="Verdana" size="-2">234 M crosoft Way<BR>
REDMOND, WA 98053 <br >
</font></td>
</tr>
</t abl e>
</td>
</tr>
</tabl e>
<BR>
<BR>
<tabl e cel |l Spaci ng="1" cel | Paddi ng="1" wi dt h="99% border="1"
align="center">
<tr align="center">
<td>SH P VI A</t d>
<t d>PO</ t d>
<t d>SALES PERSON</t d>

</tr>
<tr align="center" BGCOLOR="#c5c5c5">
<t d>
<font face="Verdana" size="-2"> UPS BLUE (2 days)(23.51) </font>
</td>

<td><font face="Verdana" size="-2"> &nbsp; </font></td>
<td><font face="Verdana" size="-2"> WEB &nbsp; </font> </td>
</tr>
</tabl e>
<BR>
<tabl e cel |l Spaci ng="1" cel | Paddi ng="1" wi dt h="99% align="center"
border="1" bgcol or =" #eeeeee" >
<tr>
<td align="center">COURSE</t d>
<td align="center">DESCRI PTI ON</ t d>
<td align="center">Qry</td>
<td align="center">PRl CE</td>
<td align="center">TOTAL</t d>
</tr>
<tr BGCOLOR="#c5c5c5">
<td align="left">
<font face="Verdana" size="-2">DEEPASPNY</f ont >
</td>
<td align="left">
<font face="Verdana" size="-2">DeepASP. NET M ni Canp</font>
</td>
<td align="m ddl e">
<font face="Verdana" size="-2">1&nbsp; </font>
</td>
<td align="right">
<font face="Verdana" size="-2">399.00&nbsp; </font>
</td>
<td align="right">
<font face="Verdana" size="-2">399.00&nbsp; </font>
</td>
</tr>
</tabl e>
<tabl e cel |l Spaci ng="1" cel | Paddi ng="1" wi dt h="99% align="center"
border="0">
<tr>
<td align="LEFT"> </td>
<td align="right"> <font face="Verdana" size="-2"><b>SUB TOTAL : </ b>
</font> </td>
<td align="right">
<font face="Verdana" size="-2">$399.00 </font>
</td>
</tr>
<tr>
<td align="LEFT"> </td>
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<td align="right">
<font face="Verdana" size="-2"><b>(Non Taxabl e) OTHER
CHARGES : </ b> </font>
</td>
<td align="right"> <font face="Verdana" size="-2">$0.00 </font></td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right"> <font face="Verdana" size="-2"><b>Dl SCOUNT : </ b>
</font> </td>
<td align="right"> <font face="Verdana" size="-2">$0.00</font> </td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right"> <font face="Verdana" size="-2">
<b>FRElI GHT :</b> </font>
</td>
<td align="right"> <font face="Verdana" size="-2">$0.00 </font></td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right">
<font face="Verdana" size="-2"><b>TAX :</b> </font>
</td>
<td align="right"> <font face="Verdana" size="-2">$0.00 </font></td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right">
<font face="Verdana" size="-2"><b>TOTAL :</b> </font>
</td>
<td align="right">
<font face="Verdana" size="-2">%$399. 00</font>
</td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right"> <font face="Verdana" size="-2"><b>PAYMENTS : </b>
</font> </td>
<td align="right">
<font face="Verdana" size="-2">$399.00 </font>
</td>
</tr>
<tr>
<td align="LEFT"> </td>
<td align="right">
<font face="Verdana" size="-2"><b>BALANCE : </ b></font>
</td>
<td align="right">
<font face="Verdana" size="-2">%$0.00 </font>
</td>
</tr>
<tr>
<td align="LEFT">
<font face="Verdana" size="-2"><B>Notes: </ B><BR>
AUTH#=027731 CCH=41XX- XXXX- XXXX- 1302 </font>
</td>
</tr>
</tabl e>
<TABLE cel | Spaci ng=1 cel | Paddi ng=2 border=1 wi dt h="80%
align="left">
<TR>
<TD ALI G\=M DDLE>TYPE PAYMENT</ TD>
<TD al i gn=mni ddl e>DATE</ TD>
<TD ALI G\=M DDLE>CREDI T CARD # / CHECK #</ TD>
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<TD ALI G\=M DDLE>AMOUNT</ TD>
</ TR>
<tr bgcol or="#eeeecc" >
<td><font face="Verdana" size="-2"> CRED TCARD </font></td>
<td> 7/27/ 2001 </td>
<t d>
<font face="Verdana" size="-2"> VI SA 41XX- XXXX- XXXX- 1302</ f ont >
</td>
<td align=right><font face="Verdana" size="-2"> $399. 00 </ Font></td>
</tr>
</ TABLE>
</td>
</tr>
</ TABLE>
<TABLE cel | Spaci ng=1 cel | Paddi ng=1 wi dt h="75% al i gn=center border=1
bgcol or =" #eeeeee" >
<TR>
<TD ALI G\=" CENTER" >
<font face="Verdana" size="-2"><B>TRACKI NG NUVBER | NFORVATI ON
[/ SENT FROM HEADQUARTERS</ B></f ont >
</ TD>
</ TR>
<TR>
<TD ALI G\="CENTER'> <font face="Verdana" size="-2"> <b>UPS</b> </font><A
HREF=ht t p: / / wwapps. ups. coni t r acki ng/ t r acki ng. cgi ?t racknum=122622413545750957
t ar get =new>
<B><FONT si ze=2>172622413545750957</ FONT></ b></ A>
</ TD>
</ TR>
</ TABLE>
</ body>
</htm >

Look at thisHTML. Without the visua formatting, it isno longer nearly as easy to pick out the various pieces. How
would you find the total or the authorization code’? From amaching's perspective, thisis mainly gobbledygook. |
could say that thetotal is dways going to come after atext string "TOTAL :</b> </font></td><td aign="right">
<font face="Verdana' sze="-2">". But what happens when the devel oper of the page decidesthat the total should
be shown in Helvetica? The string | am matching no longer works and my code breeks.

How can this be extended to a services model ? To create a system whereby computers communicate without human
intervention, HTML isn't going to cut it. It requires something that is more concerned with representing the datain a
meaningful manner instead of making it look pretty. Thisiswhere XML comesin. Let'slook at arepresentation of
the sameinvoicein XML. Liging 6.2 showsoneway to do it. XML isexplained more thoroughly in Chapter 10,
"Usng XML."

Listing 6.2 A Representation of thelnvoicein Liging6.1in XML

<?xm version="1.0" encodi ng="utf-8" ?>
<i nvoi ce nunber="159297" date="7272001">
<account >20440</ account >
<conpany>Ver gent Softwar e</ conpany>
<billto>
<address>234 M crosoft Way</ address>
<ci ty>Rednond</ci ty>
<st at e>WA</ st at e>
<zi p>98053</ zi p>
</billto>
<shi pt o>
<address>234 M crosoft Way</ address>
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<ci t y>Rednond</ci ty>
<st at e>WA</ st at e>
<zi p>98053</ zi p>
</ shi pt o>
<shi pvi a>
<transport>UPS Bl ue</transport>
<days>2</ days>
<cost >9. 00</ cost >
<tracki ng>122622413545750957</ t r acki ng>
</ shi pvi a>
<sal esper son>web</ sal esper son>
<itens>
<i t em sku=" DEEPASPNY" >
<descri pti on>DeepASP. NET M ni Canp</descri pti on>
<qty>1</qty>
<price>399. 00</ pri ce>
<litenpr
<i t em sku=" ASPBOXX" >
<descri pti on>ASP. NET Book</descri pti on>
<qty>1</qty>
<price>49. 95</ price>
<litenpr
</items>
<subt ot al >448. 95</ subt ot al >
<shi ppi ng>9. 00</ shi ppi ng>
<t ax>0. 00</ t ax>
<t ot al >457. 95</tot al >
<paynent s>457. 95</ paynent s>
<bal ance>0. 00</ bal ance>
<paynent t ype>CREDI TCARD</ paynent t ype>
<creditcard>
<t ype>VI SA</ t ype>
<nunber >43XX- XXXX- XXXX- 1302</ nunber >
<aut h>027731</ aut h>
<dat e>07- 27- 2001</ dat e>
<anmount >457. 95</ anount >
</ creditcard>
</invoi ce>

Now isit clear wherethetotd for thisinvoiceis? It isenclosed by the <total> and </total> tags. These are tags
totaly unrelated to the display of the information. Their only purposeisto define where to ook in the document to find
thetotal. This makesthem great candidates for string matching to pick apart the document in astandard way.

L ocation

How do | define the location or endpoint of a page on the World Wide Web? The Web popularized the concept of a
URL, or uniform resource locator. Y ou have seen these. They are strings such as

http://mww.deeptrai ning.com/default.aspx. The URL in the preceding exampleis made up of severd parts. A
gyntax-gyle definition of aURL isasfollows:

<protocol > "://" <host> [":" <port>] [<path> ["?" <query>]]
Thefirg part identifies the protocol. The HTTP a the beginning of the earlier example means that when accessing this
URL, you should use the Hypertext Transfer Protocol. Another valid protocol identifier for most browsersisFTP, or

File Transfer Protocol. Internet Explorer accepts either

file://c:\tenp\invoice. htm


http://www.deeptraining.com/default.aspx. 
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or

ftp://1ocal host/tenp/invoice. htm

The second part identifies the host that contains the resource. Thisis permitted to contain an IP address, but in most
cases, it will contain a hosthame.domain.network combo such as www.deeptraining.com. Thethird part isan

optional port designation. If not specified, the default convention isto use port 80 for dl HTTP traffic. By specifying a
port, you can potentially host more than one Web server on asingle |P address. Thisisfrequently used by network
addresstrandation (NAT)-based firewalsto direct incoming traffic to Web servers behind the firewdl. The fourth
part is one of the more important parts. It indicates the path to the resource. Thisisastandard path of the form
/templ/invoice.htm. Note the forward dashes used in the path. The HT TP protocol was invented in the Unix world in
which path delimiters are forward-dash characters, in contrast to the backd ash characters used in the
DOS/Windowsworld. Thelast part isoptiona information that varies for a particular path. Y ou have seen thiswhen
you go to asearch page. Y ou typein what you areinterested in and apage is displayed with aURL like

http://mww.deeptrai ning.conm/searchresults.aspx 2Query=ASP.

The 2Query=ASP part on the end isa query parameter used to pass additional information to the search results page.

The combination of dl these parts represents a unique endpoint in the scheme of the universe. In addition, itisan
endpoint that even my 8-year-old daughter can attribute some meaning to, given the ubiquity of Web usage in today's
| nternet-savvy world.

In aworld where | want to make services available, URL s are useful to uniquely identify the location of my service. |
can aso potentialy use the query parameters portion of the URL to optiondly pass information to my service.

Advertisement

How do you find information on thewildly popular Ichiro Suzuki bobblehead doll? If you are like most people today,
you fire up aWeb browser and look it up. But how do you find the information? Y our first try is probably to go to
www.ichirosuzuki.com or perhaps even www.segttlemariners.com. If that didn't have the information you were
looking for, what is the next step? 'Y ou can head to a search engine such as www.google.com and typein "Ichiro
Bobblehead." In notime at dl, Google will spit back dozens of matches for Web sitesthat have information on the
latest crazeto hit Safeco field.

Let'strandate thisto theidea of services. | have agreat Web stethat | built recently to sell some of those Ichiro
bobblehead dolls. When hilling the customers an exorbitant amount, | want to make surethat | aso chargea
sufficient amount for shipping. It would make sense that given the shipping address | need to send the dall to, | want
to calculate how much it isgoing to cost to shipit. | want to utilize aWeb serviceto do thisin red-time. | know | am
going to be shipping the dolls to eagerly waiting customers using United Parcel Services (UPS) and need tofind a
sarvice that calculates UPS 2-day rates.


ftp://localhost/temp/invoice.htm
http://www.deeptraining.com/searchresults.aspx?Query=ASP.
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My first guessisto go to www.ups.com, but | quickly determine that they don't yet offer UPS ground rate calculation
asaWeb sarvice. How can | find out who else might? Thisis where a search engine ana ogous to Google would be
vauable. Asit turns out, severa vendors are building directories of servicesthat alow adeveloper to query them and
discover trading partnersthat offer the servicesthey areinterested in. These directories provide a standard
interface—Universa Description, Discovery, and Integration (UDDI)—for the categorization of services, companies,
and the schemasthey use. They are accessible viaaWeb-based interface for you to initialy find the services that will
fulfill your needs. The UDDI directories also expose themsalves usng XML Web services so that your applications
can dynamicaly usethem aso.

After | have areferenceto aserver, | aso need to be able to determine what servicesthat particular server exposes
to the outsde world. Thisbrowsing of servicesisfacilitated by placing an XML file, caled aDISCO file, in the root
of the Web server. DISCO gtands for Discovery, and this XML file provideslinksto dl the XML Web services
exposed on that server.

for RuBoard
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What Isa Web Service?

So what isaWeb service? Y ou probably have some ideas based on the paralels | have drawn with the genesis of
the World Wide Web. XML Web services are an open way to perform standards-based remote-procedure calls
over standard Internet protocols. Wow—that's quite amouthful. | am sure more than one person will argue with that
definition because it is difficult to encapsulate the idea of something aslarge as XML Web sarvicesinto asingle
sentence.

S0 let's examine more closely what aWeb serviceis. XML Web services are not Web pages. They areintended to
be created and consumed by applications, not users. Instead of designing the look, you define the schema. The
schemaiswhat isimportant in aWeb service.

Severa standards apply to XML Web servicestoday. XML Web services communicate over HTTP/1.1, astandard
protocol defined in RFC 2616 and RFC 2068. The datathat is passed back and forth between XML Web services
isencapsulated in XML, which isaW3C recommendation at the present time. Simple Object Access Protocol
(SOAP) isan XML grammar that definesthe layout of the requests sent to XML Web services and the response
recelved back. As of thiswriting, SOAP isat W3C NOTE status and more information can be found at
http://mww.w3.0rg/ TR/SOAP/ . Web Services Description Language (WSDL) isanother XML grammar for defining
the application-specific content of SOAP requests and responses. Universal Description, Discovery, and Integration
(UDDI) isastandard protocol for quickly and easily finding XML Web services run by trading and business partners.

Whew! Those are quite afew standards. | dso said that XML Web services were open. At their very smplest,
XML Web services are away to take SOAP (XML text) and send it over HTTP. Thismeansthat any language that
is capable of performing TCP socket operations and string manipulation can play in this space. Granted, if TCP
sockets and string manipulation were al you had at your fingertips, it would be like deciding to dig a swimming pool
in your backyard with ateaspoon. It would not betrivia, but it would definitely be possible. Fortunately, anumber of
development platforms, including .NET, are building asignificant amount of the infrastructure to make creating and
consuming XML Web services trivid.

for RuBoard
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Why Web Services?

The concept of RPC isnothing new. In the preceding years we have been prosaytized to use DCOM, CORBA, and
anumber of other RPC protocols. However, none of these protocols has received enough support to make them
ubiquitous and thus enable any trading between partners. DCOM and CORBA both used their own data
representations that, while smilar in many respects, are different enough to prevent any interoperation. They each
define their own protocolsthat don't work very well in ahigh-latency WAN such asthe Internet. DCOM in
particular isvery "chatty," requiring numerous round trips just to negotiate a smple remote procedure call with no
arguments. In addition, with the paranoid mentaity of corporations connecting to the Internet through firewals and
thelike, the chances are dim of either an 110OP or DCOM request making it through afirewdl. Finaly, DCOM isa
connection-oriented protocol. The downside of thisisthat after a connection has been set up, DCOM expectsto
have along-running conversation with the remote object, making load baancing and load farming a difficult
proposition at best.

On the other hand, the underlying protocol of XML Web services, HT TP, has had untold millions of dollars spent on
itinthelast few yearsto solve the problems of scalability and fault tolerance in support of the boom in the Web
gpace during the mid 1990s. Well-known best practices exist for scaling HT TP by creating farms of Web servers,
using dynamic location-based DNS, and even performing switching in layers 2—7 of TCP/IP to support quite
intelligent load balancing. All thiswork can now be applied to XML Web services.

With the creation of SOAP came a standard for an XML grammar that can be used to overcome the differences that
plagued the various RPC implementationsin the past. SOAP defines how any datatype, for example, an int, should
be encoded, regardless of platform.

for RuBoard
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ASP.NET Web Services

All thisisgrest, but as aWeb developer, | don't want to have to go out and learn HTTP, XML, SOAP, WSDL, and
DISCO just so that | can trade with my partners. | don't havethetime. ASP.NET to the rescue.

Themodd for creating XML Web servicesin ASP.NET isvery smilar to the modd for creating programmable
pages. Let's create avery smple Web service and look at what it is composed of. Initssmplest form, aWeb
saviceisafilewith an extenson, ASM X, that isnew to ASP.NET. Asyou would expect, no HTML isin this page,
only code. Ligting 6.3 shows the canonica HelloWorld that in some shape or another tends to be every
programmer'sfirst application.

Listing 6.3 A Smple Web Service Saying Hello to the World

<%@ WebSer vi ce Language="c#" C ass="Hel | oWr| dSvc" %
usi ng System Web. Servi ces;

public class Hell owrldSvc : System Wb. Servi ces. WebServi ce

{
[ WebMet hod]
public string HelloWwrld()
{
return "Hello World!'";
}
}

That'sit! After al thetalk of SOAP, XML, and so on, thislooks just like a standard class. The .NET framework
hidesthe ugly part of creating XML Web services from you, the devel oper, allowing you to concentrate on what you
need the Web service to do instead of how it doesit. Well, the codeis cool, but we want to seeit do something.
Remember that what we just wrote isintended to be called by aprogram, not by auser. Having to immediately write
atest harnessjust to test asimple Web serviceiskind of apain. Consequently, the NET framework providesa
default test harnessthat will appear if you enter the URL for a Web service endpoint into the browser. If a particular
method in aWeb serviceis not specified, it isassumed that the end user needs some more informeation about the
Web service. If | enter http://loca host/book/webserviceshelloworld/He lowWorld.asmx, the address for the Web
sarvicein Liging 6.3, | get the browser display shownin Figure 6.2.

Figure6.2. Theautomatically created documentation page.


http://localhost/book/webservices/helloworld/HelloWorld.asmx, 
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'Elh_-lanan:l Web Service - Microsoft Internet Explorer =0 x|
Ble Edk Yew Fgvortes Jods  Help
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m{ﬂﬂtt:::!.ﬂ:ﬂtﬂ:l_oukmmn:rvbﬁ.l‘l‘tcluwurld.ﬂ'-cl:lmrld..ﬁrnx ﬂ 6o | Links »|

B
HelloWorld

The fallowing operations are supported. For a formal definition, plesse review the Service
Description.

* HelloWorld

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

Recommendation: Change the default namespace before the web service is made
public.
Each web service needs a unigue namespace to wdentfy it so that client applications can distinguish it

from other services on the web, htp:/ftempun.org/ is available for web services that are under
development, but published web services should use a more permanent namespace,

“our web service should be identified by a namespace that you control, For example, you could use
your company's Internet domain name 35 part of the namespace. Although many web service
namespaces look ke URLs, they need not point to an actual resource on the web. ('Web service
namespacas are URIs,)

For ASP.NET Web Sarvices, the default namespace can be changed using the WebSarvice attribute’s
Mamespace property. The WebService attribute iz an attnibute applied to the cass that contains the
web service methods, Below is a code example that sets the namespace bo
“http:fimicrosoft.com/webservices™:

c#

[WebhService (Namespace="htop://microsotft.com/ vebservices,/ ") ]
public class MyWeb3ervice |

£ implementation
}

Wisual Basic.MET

<WehService (Namespace:="hetp:/ /microsofc . com/webhaervices/ "] > Public Cla
' implementation
End Class

For rmore details on XML namespaces, see the W3C recommendation on Namespaces in XML,

For more details on WSDL, see the WSDL Specification.

For more details on URls, see RFC 2396,

4| | 3

This page gives some genera information about the Web service, including the methodsin my Web service. If | click
the method name, | get the page shown in Figure 6.3.

Figure6.3. Theautomatically created test harness.
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'ﬁlttlanan:I Web Service - Microsolt Internet Explorer _::J.gi.?.‘j
Fle EdR Wew Favorkes Todks Heh | @ |
daBack + = - £} 2] Y| Disearch [E]Favorkes fMedia dl%"dg}]@g
Addrass [ﬂ hittp:ffioc shostihookhmebservices helowarldhellowarld, asmxFop=Heloiktorld E| 6o | Links ®
HelloWorld
Click here for & complete list of operations.
HellowWorld
Test

To test, click the 'Invoke' button.
Invoke

S0OAP

The following is & sample S0AP reguest and response, The placehalders shown need to be
replaced with actual values,

FPOST Sbookfwebservices/helloworld/hellowor ld.asmy HTTPS1.1
Ho=st: localhost

Content-Type: text/xml; charset=utf-8

Content-Length: length

S0APAction: "http:/Stempuri.ocg/HelloWorld®

<7Pxml version="1.0" encoding="ucf-8"7=
<zaoap: Envelope xmlns:xsi=Yhtcp://vww.wd.ocg/2001/ XL Schema-instance™ xr
<aoap : Body:> —
<HelloWorld xmins="htcp://tempuri.org/"™ />
</ aoap: Body>
</goap: Enve lope >

HTTFS1.1 Z00 O
Content=Type: text/xml: charset=utf-8
Content-Length: length

<¥xml version="1.0" encoding="ucf-8"3>
<30ap:Envelope xmlnsixsi="hrep://uew.wd . ocg/ 2001/ XALSchema—instance™ i
<zoap: Body>
<HelloWor ldResponse xmlns="http://tempuci.ocg/ >
<HelloWor ldResult>string</HelloWor ldResult>
<{HelloWor ldResponses
</=oap: Body>
</ soap:Envelope:

HTTP GET =
4| | 3

This page gives me away to invoke the method, and it documents the appropriate waysto cal my method using
SOAP, HTTP GET, and HTTP POST. If | click the Invoke button, my Web serviceiscaled usngHTTP GET, and
| receive aresponse back that isshown in Figure 6.4.

Figure6.4. The XML returned by calling the Web method viaHTTP GET.

/R httpe/ Aocalhost /book fwebservices thelloworld /helloworld.asmsy HelloWork _J_i_-_ n_.:“ﬂ
Be Edt Yew Favorkes Jooks el | |
bt - = - @) 2] A Disearch [SlFavorkes Meda (3| - S D -EH DR !
| Agdress €] hetp: | localhostfhookjwebssrvces/hellowardhelowarld. asm Helloworid? =| oo Lm”

=

«Tuml version="1.0" encoding="utf-8" 7>
<string xmilns="http:/ /tempuri.org/">Hello World</string>
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Onething shown in Ligting 6.3 does ook alittle unusual, though. The keyword that 1ooks like [WebMethod] is called
an attribute in .NET. Attributes are away for the programmer to declaratively affect the operation of an gpplication
without having to write code. This particular attribute does a considerable amount of work. The WebMethod()
attribute is somewhat smilar to the standard access modifier public. By placing the WebMethod() attribute on my
method, | haveindicated that | want to makeit publicly calable from the outside world. Only functionswith
WebMethod() are accessible by clients of the Web service. Thisredtriction alows meto continue to have interna
methodsthat | rely on within the class, without having to worry about them being accidentaly caled by clients.
Specifying WebMethod() aso tells.NET that it should include this method in the WSDL that it generatesfor clients.
WSDL istheway that clients are going to figure out the proper way to call my methods. To seethe WSDL that is
automaticaly generated by .NET, | can call my Web service (shownin Liging 6.3) with thisSURL:

http://l ocal host/book/webservices/helloworl d/helloworl d.asmxAWSDL. The output of thisisshown in Figure 6.5.

Figure 6.5. The Web Services Description Language (WSDL) output from the Web service.


http://localhost/book/webservices/helloworld/helloworld.asmx?WSDL. 
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g

T htep: lacalhost hook webservices helloworld helloworld. asme?WSDL - Microsoft nten .;J, =10] %
(Bl Ed Yew Fgvortes ook el - B
bk - - Q[ A | @ewth [Favetes G 3 - FHHOR
| Address [€) hutpffocabostfbock webservicesielowcridhebowarkl ssmarwsl 7] @G0 |nks ®

<?uml version="1.0" encoding="utf-g"* 7=
- adefinitions smins: s="http://vwww.w3.org/ 2001/ XMLSchema®
umins: http="http://schemas. xmisoap.org/wsdl/http/
wmins:mime="http://schemas.smlsoap.org/wsdl/mime /"
wmilns: tm="http:/ f microsoft .com fwsdl /mime /textMatching /*
wmilns: soap="http:/ fschemas.xmlsoap.org/wsdl/soap/*
amins: soapenc="http:f/schemas.xmlsoap.orq/soap/encoding /*
wmlns: s0="http:/ ftempuri.org/" targetlamespace="http://tempuri.org/"
wmins="http: f /schemas.xmlsoap.org/wsdl /">
- <types>
= «5:schema attnbuteFormbefault="qualified” elementFormDefault="qualified”
targetNamespace="http://tempuri.org/">
- «5:elemant name="HelloWorld">
s complexType /o
</s:glement>
- «s:element name="HelloWorldResponse®>
= <5 CcomplexType»
— <slsaquences
<sialement minOcours="1" maxOccurs="1"
name="HelloWorldResult" nillzble="true" type="s:string" />
/s sequances
</s: complexType:>
</s:element>
<s:elemant nama="string" nillable="true" type="s:string" />
<fs: schema>
</types>
cemessage nama="HolloworldSoapIn®=
<part name="parameters” slemant="s:HelloWorld" />
</meszages
cmessage name="HelloWorldSoapOut™>
cpart name="parameters” slement="sl:HelloWorldResponse” /=
</messages
«massage name="HelloWorldHttpGetin® /=
cmessage name="HalloworldHttpGetOut "
<part name="Body" slement="s0:string" />
</message>
cmessage name="HallowWorldHttpPostin® />
«message name="HelloWorldHttpPostOut™>
cpart name="Body" element="s0:string" />
</message>
cportType name="HelloWorldSoap"=
= coperation name="HelloWorld">
<input message="sl:HelloWorldSoapin® />
<output meszage="s0:HelloworldSoapOut® />
<foperation
<fpartTypes
zportType name="HelloWorldHttpGet™>
- zoperation name="HelloWorld">
<ingut message="s0:HelloworldHttpGetin® />
zoutput message="s0:HalloWorldHttpGetOut” /=
</ operations
=fport Type>
zpartType name="HelloWorldHttpPost">
- <operation name="HalloWorld"=
<input message="sl:HelloWorldHttpPostin® /> _|:|
il | »

NOTE

ThisURL pointsto where | placed the sample code on my system and may vary on your system, depending on
where you save the source code.

Y ou can see the HellowWorld method clearly ddlineated in the WSDL. We will take alook at what the WSDL is
good for when we show how to consume XML Web services. The WebMethod attribute al so provides away to
configure severa optiona attributes on aWeb service.
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WebM ethodAttribute

The WebMethodAttribute class iswhat we are usng with the WebMethod() attribute mentioned previoudly.
WebMethodAttribute is used to set the options for a Web method.

The BufferResponse property controls how datais sent back to the client from the Web service. The most efficient
method for returning dataover TCPisto batch it al up and send it in large blocksto the client. Thisiswhat is
consdered buffered mode and is the default both for Web pages and XML Web services. In the case of alarge
database query, however, it might be nice to start streaming the contents back to the client before the query has
finished retrieving al the rows. To do this, set buffer reponse to fase. When buffering isturned off, the results are
sent back to the client in 16KB chunks.

The EnableSession property enables session state for aWeb service. By default, this attribute is set to false. Think
hard about whether you need to enable session state on a\Web service, because storing state on the server isgoing
to affect the scalability of your service. However, sesson state can be utilized with al the attendant options, as
discussed in Chapter 4, " State Management and Caching." Thisincludes the State Server and SQL Server modes
that are new to ASP.NET.

Ligings6.4 and 6.5 include a sample Web service that provides a Web service-based state service. The service
provides two methods, SetVaue and GetVaue. SetVaue enables the user to store some datawith akeyname and a
vaue. GetVaue enablesthe user to retrieve data with akeyname. This example also uses the code-behind model
(discussed in Chapter 2, "Page Framework™) for creating XML Web services. Asyou can see, the activator for the
Web sarvice, the .aamix file, isminimd. In al future examples, | won't even include the .asmx as part of theligting.

Listing 6.4 The Activator .asmx File
<%@ WbSer vi ce Language="c#" Codebehi nd="State. asnx.cs" C ass="Hel |l oWwrld. State" %
Listing 6.5 The Code-Behind Filefor the Smple State Service

usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System Dat a;

usi ng System Di agnosti cs;

usi ng System Web;

usi ng System Web. Servi ces;

namespace Hel | oWorld
{
[ <sunmmary>
/1] Sunmary description for State.
11 </ summary>
public class State : System Wb. Servi ces. WebServi ce
{
public State()
{
// CODEGEN: This call is required by the ASP. NET Wb Servi ces Desi gner
InitializeConponent();

}

#regi on Conponent Designer generated code
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/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this method with the code editor.
/11 </ summary>

private void InitializeConponent ()

{

}

#endr egi on

/11 <summary>

/1] Cean up any resources being used.

/1] </ summary>

protected override void Di spose( bool disposing )

{
}

[ WebMet hod(t rue)]
public void SetValue(string Name, string Val ue)

{
}

[ WebMet hod(t rue)]
public string GetVal ue(string Nane)

{
}

Sessi on[ Nane] = Val ue;

return Session[Nane].ToString();

The Description property supplies adescription, which is shown in the Web service help pagethat is created asan

automatic test harness. Listing 6.6 shows the code-behind class for the War Games Web service.
Listing 6.6 A Web Service the That Utilizesthe Description Property

usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System Dat a;

usi ng System Di agnosti cs;
usi ng System Web;

usi ng System Web. Servi ces;

nanespace Hel | oWorl d

{
public class WarGanes : System Wb. Servi ces. WebServi ce
{
protected override void D spose( bool disposing )
{
}
[ WebMet hod( Descri ption="Li st of ganes")]
public string Ganes()
{
return "Tic Tac Toe, Chess, Thernonucl ear War";
}
}
}

The WebMethodAttribute uses the Description property to indicate what each Web method does. The Description
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property isset using the syntax for named propertiesin an attribute. Figure 6.6 shows how the Description property
conveniently identifies the Games Web method so we know that it returnsalist of gameswe can play with the

WOPR.

Figure 6.6. Thetest har ness page when we hack into War Games.

=
| Hle Edt View Favortes Tools Help -
i > DD O] Dt et Bree 3B BAEHOR |

| Address IEI http: flocakwost foookwebservice s HalloW'orld W ar G ames, asmx

_ =
WarGames

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

e« Games
List of games

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

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

Each web service needs a unigue namespace to identify it so that chent applications can
distinguish it from other services on the web, http:/ftempun.org’ is available For web services
that are under developrent, but published web services should use a more permanent
namespace,

Your web service should be identified by a namespace that you control. For example, vou could
use your company’s Internet domain name as part of the namespace, Although many web
service namespaces look like URLs, they need not point ko an actual resource on the web,
{Web service namespaces are URIs,)

For ASP.MET Web Services, the default namespace can be changed using the 'WebService
attribute’'s Namespace property, The Web%ervice attribute is an attmibute applied to the dass
that contains the web service methods. Below 15 a code example that sets the namespace to
“hitp://micrasoft.com/webservices™:

c#

[WebService (Namespace="htcp://microsoftc.con/webservices/ ") ]
public class HyWebhZerwvice {

S/ implementation
}

Wisual Basic,MET

<WebhService (Namespace:="http://microsofc.com/wehservices/")> Public
' implementation
End Class

For more details on ¥ML namespaces, ses the W3C recommendation on Namespaces in XML.

Far more details on WSDL, sea the WSDL Specification.

Far more details on URIs, see RFC 2396,

J | pif

The CacheDuration property controls how aWeb serviceis cached. The default for cache duration is 0, meaning that
no caching is performed. As mentioned in Chapter 4, " State Management and Caching," huge performance increases
can beredlized by utilizing caching. The Cache{] object discussed in Chapter 4 isdso availablein XML Web
sarvices. The CacheDuration property is analogous to OutputCaching in aWeb page. When thisis set to some
number of seconds, al output from the Web serviceis cached for this period of time. Ligting 6.7 shows an example

of atime service that only updatesits output every 60 seconds.

Listing 6.7 The Code Behind Web Service Class That mplementsa Cached Time Service
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usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System Dat a;

usi ng System Di agnosti cs;

usi ng System Web;

usi ng System Web. Servi ces;

nanespace Hel | oWorl d

{
public class Tinme : System Wb. Servi ces. WbSer vi ce
{
protected override void D spose( bool disposing )
{
}
[ WebMet hod( CacheDur ati on=60) ]
public string GetTine()
{
return DateTi ne. Now. ToString();
}
}
}
NOTE

If this doesn't appear to work, make sure you are using the test harness outside Visual Studio .NET. Visud Studio
NET performs cache busting that penetrates the cache. The correct behavior will be displayed in Internet Explorer.

The TransactionOption property controls how the Web service interacts with the transaction-processing support
found in the common language runtime. By dtering the attribute of the Web method, you can control how the method
participatesin transactions. The default setting for the transaction option is Disabled. This meansthat by default, a
Web method does not participate in any transactions. A Web serviceislimited to acting asthe root in atransaction in
verson 1.0 of .NET. Thislimitation meansthat severa of the transaction options provide the same functiondity.
Required and RequiresNew do the same thing because the Web method must be the root. This possibly could
changein future versons. By default, the System.EnterpriseServices assembly isnot referenced in VS.INET. To use
the TransactionOption enumeration you will need to add a reference.

Serialization

All our samples so far have utilized relatively Smple datatypes. Asit turns out, dmost any object in .NET can be
seridized to XML. Thisincludes Coallections, Arrays, and even DataSets. One exception to thisrule is any object that
Is based on System.Caollections.Hashtable internally. Thisincludes many of the dictionary-based collectionsin the
base class library with the exception of ListDictionary. Seridization is the process whereby arunning object provides
astatic representation of itself that can be used to later recongtitute this object and create a new running object.

Liging 6.8 shows aWeb sarvice that returnsan ArrayList of shipping methods.

Listing 6.8 A Web Service That Returnsan ArrayList
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usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System Dat a;

usi ng System Di agnosti cs;
usi ng System Web;

usi ng System Web. Servi ces;

nanespace Northw ndOrders

{
public class collections : System Wb. Servi ces. \WebSer vi ce
{
protected override void D spose( bool disposing )
{
}
[ WebMet hod() ]
public ArrayList Get Shi ppi ngMet hods()
{
ArrayList al = new ArraylList();
al . Add("UPS Ground");
al . Add("UPS Bl ue");
al . Add("UPS Red");
al . Add(" FedEx Ground");
al . Add(" FedEx 2 Day");
return al;
}
}
}

Figure 6.7 showswheat the returned XML lookslike.

Figure6.7. The output XML from the Web servicethat serializesthe ArrayList.

i http:/ localhost /book webservices, northwind /callections,asme, Get S higs =100 %]
Fle Edt Vew Fportes Tooks Hep -
- wb o (B [H A | DSearch [E)Favorkes TMeda F | - DD -FH R
Agjdress [ﬂhl.lp:H\:u:a!'-:ust.l't-a-:k.lwetrm-f-:e5#m&wﬂf:nktm;.amu'@t5rmmthodﬁ :! 0 | Links *

< THml yersion="1.0" anc |'.|'I|'-':|="!|r"-3' [

carmayList smins: xsi="httpf v ow3org/ 2001 XMLSchema-instance®
wrnlns: ksd="http:/ feevew wdoorg )/ 2001 S XMLSchema® xmins="http:/ /tempuri.org/">
eObject xsi: type="wsd:string ' >UPS Ground</Objects
<Object xsi:type="wsd:string">UPS Blue</Objact>

<Object #sitype="#sd:string">UPS Red</Chject:
cObject xsitype="wsd:string”">FedEx Ground</Ohjacts
cObject xsi:type="wsd:string >FedEx 2 Day</Object>

cfArrayLIst>

|

The mogt interesting data type in my mind, however, isthe DataSet. The DataSet isanew feature of ADO.NET that
appears to be a perfect data structure for transporting data between XML Web services and client code. A DataSet
has schema, which isjust like adatabase. This schema defines the tables, their columns, and the relationship between
tableswithin the DataSet. In this chapter, we aren't going to discuss all the features of DataSets. For more in-depth
information on DataSets, see Chapter 11, "Cresting Database Applicationswith ADO.NET."

We are going to look at the ways in which data sets can be used to move data between aWeb service and aclient.
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Let'slook at asmple casefirst. The SmpleDataSet example has asingle WebMethod Smple() showingin Listing 6.9
. Thismethod returns alist of ordersin a DataSet. It first builds up the orders by creating a DataSet from scratch. It
then creates a DataT able and adds columnsto it. Each of these columnsis strongly typed. The typeof() operator is
used to get atype class to pass to the constructor for the DataColumn. After the DataT able has been created, we

add rowsto it. Caling NewRow() gives usanew row template whose strong typing is based on the DataT able it
came from. Findly, the DataT able is added to the DataSet, and the DataSet is returned to the client. The complete
WebMethod can be seeniin Liging 6.9.

Listing 6.9 The Simple() WebMethod of SimpleDataSet. It Returnsa DataSet Containing a Strongly
Typed DataTable

usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System Dat a;

usi ng System Di agnosti cs;
usi ng System Web;

usi ng System Web. Servi ces;

nanespace Si npl eDat aSet

{
public class DataSet Sanple : System Wb. Servi ces. WebServi ce
{
protected override void D spose( bool disposing )
{
}

[ WVebMet hod() ]

public DataSet Sinple()

{
Syst em Dat a. Dat aSet dsOrders = new System Dat a. Dat aSet () ;
Dat aTabl e dt;

/1 Build a dataset with four columms

dt = new Dat aTabl e("Orders");

Dat aCol unm dc = new Dat aCol um(" Order I D', typeof(string));
dt. Col ums. Add(dc);

dc = new Dat aCol um("Date", typeof(string));

dt. Col ums. Add(dc);

dc = new Dat aCol um( " Nane", typeof(string));

dt. Col ums. Add(dc);

dc = new Dat aCol um(" Amount ", typeof (decimal));

dt. Col ums. Add(dc);

/1 Popul ate the dataset
Dat aRow dr ;
dr = dt. NewRow();

dr["OrderI D'] = System Gui d. NewGui d() ;
dr["Date"] = DateTine. Now,

dr["Name"] = "Chris Kinsnman";
dr["Amount"] = 123. 45;

dt . Rows. Add(dr);

dr = dt. NewRow();

dr["OrderI D'] = System Gui d. NewGui d() ;
dr["Date"] = DateTi nme. Now. AddDays(1);
dr["Nanme"] = "Jeffrey McManus";
dr["Amount"] = "234.45";

dt . Rows. Add(dr);

/! Add the datatable to the dataset
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dsOrders. Tabl es. Add(dt);

return dsOrders;

Figure 6.8 shows the output from this Web service. It starts with the Schemainformation for the dataset that we are
returning. It defines each of the columns aong with the data types. After this section, it usesthe predefined schemato
represent the data. Y ou can pick out each or the Order rows aong with each of the columns data quite easily. It
should be quite evident that it would be smple to consume this datain arigorous fashion.

Figure6.8. The XML output from SimpleDataSet.
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'§|iffp:,.-',.-'h::-rllhnst,."In:mk,.-'wcbsirviccn,."iimpltﬂdunt,i‘ﬂutﬁ:tmﬁﬂnﬂ_lﬁ ficrasolt Tn =0 x|
Be Edt Wew Favorkes os Help |
cii 5 DR A et Gt @i 3B @0 -HO B K

Agdrmss |ﬂ hitp: ffiocahostibookfmebsarvices/SimpleDat aset Dat aSet, asm Simple? E| G0 | Links *

-

<tuml varsion="1.0" encoding="utf=8" 7
- «Dataset smins="http:/ ftempuri.org /">
- «zxsd:schema id="NewDataBet" targetNamespace="" smins=""
wmins: xsd="http:/ feww.w3.o0rg/ 2001/ XMLSchema®
wmilns: msdata="urm:schemas-microsoft-com:xml-msdata">
- «xsd:elemant name="NewDataSet" msdata; lsDataSet="true">
= axsd:complesTypes
- exsd: choice maxOccurs="unbounded"=
<xsd: elemant name="0rders">»
- exsd:complexTypes
- ¢xsdisequance>
<wsd:element name="0rdearID" type="usd:string”
mindccurs="0" />
<xsd: element name="Date"
type="wsdidateTime" minOccurs="0" />
zysd: element name="Name" type="xsd:string"
minoccurs="0" />
<usd: element name="Amount"
medata:DataType="8ystem.Currency,
mscorlib, Yersion=1.0.2411.0,
Culture=neutral,
PublickeyToken=b77a5c561934e089"
type="sksd:string" minOccurs="0" />
</Wsd: sequence>
< fued: complaxTypes
<fusd; elements
<Mmsd: choice>
< msd:complexTypas
</vsd: element>
<fusdi sehemas
<diffgr: diffgram xmins: msdata="urn:schemas-microsoft-com:xml-msdata
aming: diffgr="urn:schemas-microsoft-com:eml-diffgram-+1"=
- <MewDataSat xmins="">
- «Orders diffgriid="0rders1" msdata: rowOrder="0"
diffgr:hasChanges="inserted">
=0rderlD=550bfSde-5fd7-4ef5-b5 lc-fBce2a95fehS</OrderlDs
<Date>2001-0B-11T11:42:05.7673403-07:00</Date:
zMame=Chris Kinsman</Names
<Amount>123.49</Amount >
< fOrderss
- <0rders diffgr:id="0rders2" msdata: rowOrder="1"
diffgrihasChanges="inserted">
<OrderlD>079%9abala-72ab-4283-8d72-
7629d53296c6 </ CrderlD=
<Date>2001-08-12T11:42:05.7673403-07:00<,/Date>
<NamesJleffrey McManus</Mamas
<AMmount>234.45</ Amount =
</Orders>
</NewDataSet>
</ diffgr: diffgram=
</Datacat>

- |

Let'sdo alittle bit more complex example now. A common data congtruct is the idea of a Master-Detail relationship.
Y ou saw one of these when we were looking at the XML for the invoice. For an order (the master) | had multiple
items (the detail). Thistype of relationship is common in databases, and any method of transferring data must take
relationshipsinto account. Theexamplein Ligting 6.10 will also return order data; however, thistimewewill utilize
the Northwind database that ships with SQL Server asthe source for our data. Listing 6.10 shows the new Web
method.

Listing 6.10 A Web Method That Returnsa Dataset with a Master Detail Relationship

[ WebMet hod() ]
public DataSet GetOrders(DateTine O derDate)

{
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/1 Setup the connection

Sqgl Connection cn = new Sql Connection(Application["DSN']. ToString());

/1 Open the connection

cn. Open();

/1l Create the orders data adapter

Sql Dat aAdapt er daOrders = new Sql Dat aAdapt er (" SELECT * FROM ORDERS WHERE Or der Dat e
='" + OrderDate. ToShortDateString() + "'", cn);

/1 Create the order item data adapter

Sql Dat aAdapt er daOrderDetails = new Sqgl Dat aAdapt er (" SELECT * FROM [ Order Detail s]
od, Orders o WHERE 0. OrderI D = od. OrderI D AND o. O derDate = "'" +
Order Dat e. ToShortDateString() + """, c¢cn);

/!l Create a data set
Dat aSet ds = new Dat aSet ();

/1l Get the orders

daOrders. Fill (ds, "Orders");

/1l Get the order details
daOrderDetails.Fill(ds, "OrderDetails");

/! Relate the two on the order id
ds. Rel ati ons. Add("OrderI D', ds. Tables["Orders"].Colums["Orderl D'],
ds. Tabl es["OrderDetail s"]. Colutms["OrderI D']);

/! Return the dataset
return ds;

This code is somewhat smilar to the previous example, but afew differences exist. Firgt, we are using the ADO.NET
SqlClient to retrieve the data (for more information on this, see Chapter 11). Second, we are not returning just a
single table containing data. We areretrieving al the order and order details for all ordersthat were placed on
OrderDate. The database defines arelationship between these two Datal ables on the OrderID column that is
present in each of the tables. Thisyieds a DataSet that not only contains the datathat matches the criteriafrom both
tables, but also knows about the relationship between the data. Listing 6.11 shows the output when we call the
GetOrders WebMethod witha date of adate of 7/8/1996.

Listing 6.11 The XML Output from Calling the GetOrders WebM ethod with a Date of 7/8/1996

<?xm version="1.0" encodi ng="utf-8" ?>

- <DataSet xm ns="http://tenpuri.org/">

- <xsd: scherma i d="NewDat aSet" target Namespace="" xnl ns=""

xm ns: xsd="http://ww. w3. or g/ 2001/ XM_.Schema"

xm ns: nedat a="ur n: schemas-m crosoft-com xm - nedat a" >

- <xsd: el enent nanme="NewDat aSet" mnsdat a: | sDat aSet ="true">

- <xsd: compl exType>

- <xsd: choi ce maxCQccur s="unbounded" >

- <xsd: el enent name="Orders">

- <xsd: compl exType>

- <xsd: sequence>
<xsd: el ement nane="Orderl D' type="xsd:int" minCccurs="0" />
<xsd: el ement nane="Custoner| D' type="xsd:string" mnCccurs="0" />
<xsd: el ement nane="Enpl oyeel D' type="xsd:int" minCccurs="0" />
<xsd: el ement nane="Crder Dat e" type="xsd: dateTi me" nmi nQccurs="0" />
<xsd: el ement nane="Requi redDat e" type="xsd: dateTi me" ni nCccurs="0" />
<xsd: el ement nane=" Shi ppedDat e" type="xsd: dateTi ne" m nCccurs="0" />
<xsd: el ement nane="Shi pVi a" type="xsd:int" minCccurs="0" />
<xsd: el ement nane="Frei ght" type="xsd:decinmal" m nCccurs="0" />
<xsd: el ement nane="Shi pName" type="xsd:string" m nCccurs="0" />
<xsd: el ement nane="Shi pAddress" type="xsd:string" nmi nQccurs="0" />
<xsd: el ement nane="Shi pCity" type="xsd:string" m nCccurs="0" />
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<xsd: el ement nane="Shi pRegi on" type="xsd:string" mnCccurs="0" />
<xsd: el ement nane=" Shi pPost al Code" type="xsd:string" ninQccurs="0" />
<xsd: el ement nane="Shi pCountry" type="xsd:string" nmi nQccurs="0" />
</ xsd: sequence>

</ xsd: conpl exType>

</ xsd: el ement >

<xsd: el ement nane="OrderDetail s">

<xsd: conpl exType>

<xsd: sequence>

<xsd: el ement nane="Orderl D' type="xsd:int" minCccurs="0" />
<xsd: el ement nane="Product| D' type="xsd:int" mnQccurs="0" />
<xsd: el ement nane="UnitPrice" type="xsd:deciml" minCccurs="0" />
<xsd: el ement nane="Quantity" type="xsd:short" minCccurs="0" />
<xsd: el ement nane="Di scount" type="xsd:float" minCccurs="0" />
<xsd: el ement nane="Order| D1" type="xsd:int" mnGCccurs="0" />
<xsd: el ement nane="Custoner| D' type="xsd:string" mnCccurs="0" />
<xsd: el ement nane="Enpl oyeel D' type="xsd:int" minCccurs="0" />
<xsd: el ement nane="COrder Dat e" type="xsd: dateTi me" nmi nQCccurs="0" />
<xsd: el ement nane="Requi redDat e" type="xsd: dateTi me" ni nCccurs="0" />
<xsd: el ement nane=" Shi ppedDat e" type="xsd: dateTi ne" m nCccurs="0" />
<xsd: el ement nane="Shi pVi a" type="xsd:int" minCccurs="0" />
<xsd: el ement nane="Frei ght" type="xsd:decinmal" m nCccurs="0" />
<xsd: el ement nane="Shi pNanme" type="xsd:string" m nCccurs="0" />
<xsd: el ement nane="Shi pAddress" type="xsd:string" nmi nQccurs="0" />
<xsd: el ement nane="Shi pCity" type="xsd:string" m nCccurs="0" />
<xsd: el ement nane="Shi pRegi on" type="xsd:string" mnCccurs="0" />
<xsd: el ement nane=" Shi pPost al Code" type="xsd:string" ninQccurs="0" />
<xsd: el ement nane="Shi pCountry" type="xsd:string" mi nQccurs="0" />
</ xsd: sequence>

</ xsd: conpl exType>

</ xsd: el ement >

</ xsd: choi ce>

</ xsd: conpl exType>

<xsd: uni que nanme="Constrai nt1">

<xsd: sel ector xpath=".//Orders" />

<xsd:field xpath="OrderI D" />

</ xsd: uni que>

<xsd: keyref name="Order|I D' refer="Constraintl1">

<xsd: sel ector xpath=".//OrderDetail s" />

<xsd:field xpath="OrderI D" />

</ xsd: keyr ef >

</ xsd: el ement >

</ xsd: schema>

<di ffgr:diffgram xm ns: nedat a="ur n: schemas- ni crosoft-com xnl - nsdat a"

xm ns: di ffgr="urn: schemas-m crosoft-comxm -di ffgramvl">

<NewDat aSet xml ns="">

<Orders diffgr:id="Ordersl" nsdata: rowOder="0">

<Or der | D>10250</ Or der | D>

<Cust omer | D>HANAR</ Cust orrer | D>

<Enpl oyeel D>4</ Enpl oyeel D>

<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 05T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 12T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>2</ Shi pVi a>

<Fr ei ght >65. 83</ Fr ei ght >

<Shi pNane>Hanari Car nes</ Shi pName>

<Shi pAddress>Rua do Pago, 67</ Shi pAddress>

<Shi pCG ty>Ri o de Janeiro</ ShipCity>

<Shi pRegi on>RJ</ Shi pRegi on>

<Shi pPost al Code>05454- 876</ Shi pPost al Code>

<Shi pCount r y>Br azi | </ Shi pCount ry>

</ Order s>

<Orders diffgr:id="Orders2" nsdata:rowOder="1">

<Order | D>10251</ Or der | D>

<Cust omer | D>VI CTE</ Cust orer | D>
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<Enpl oyeel D>3</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 22T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 15T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>1</ Shi pVi a>
<Fr ei ght >41. 5</ Fr ei ght >
<Shi pNane>Vi ctuai | | es en st ock</ Shi pName>
<Shi pAddr ess>2, rue du Commer ce</ Shi pAddr ess>
<Shi pCGi ty>Lyon</ Shi pG ty>
<Shi pPost al Code>69004</ Shi pPost al Code>
<Shi pCount r y>Fr ance</ Shi pCount ry>
</ Order s>
- <OrderDetails diffgr:id="OrderDetail s1" nsdata:rowO der="0">
<Or der | D>10250</ Or der | D>
<Pr oduct | D>41</ Pr oduct | D>
<UnitPrice>7.7</UnitPrice>
<Quantity>10</Quantity>
<Di scount >0</ Di scount >
<Order | D1>10250</ Or der | D1>
<Cust omer | D>HANAR</ Cust orrer | D>
<Enpl oyeel D>4</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 05T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 12T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>2</ Shi pVi a>
<Fr ei ght >65. 83</ Fr ei ght >
<Shi pNane>Hanari Car nes</ Shi pName>
<Shi pAddress>Rua do Pago, 67</ Shi pAddress>
<Shi pCG ty>Ri o de Janeiro</ ShipCty>
<Shi pRegi on>RJ</ Shi pRegi on>
<Shi pPost al Code>05454- 876</ Shi pPost al Code>
<Shi pCount r y>Br azi | </ Shi pCount ry>
</ OrderDetail s>
- <OrderDetails diffgr:id="OrderDetail s2" nsdata:rowOrder="1">
<Or der | D>10250</ Or der | D>
<Pr oduct | D>51</ Pr oduct | D>
<Uni t Price>42.4</ UnitPrice>
<Quantity>35</ Quantity>
<Di scount >0. 15</ Di scount >
<Order | D1>10250</ Or der | D1>
<Cust omer | D>HANAR</ Cust orer | D>
<Enpl oyeel D>4</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 05T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 12T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>2</ Shi pVi a>
<Fr ei ght >65. 83</ Fr ei ght >
<Shi pNane>Hanari Car nes</ Shi pName>
<Shi pAddress>Rua do Pago, 67</ Shi pAddress>
<Shi pCG ty>Ri o de Janeiro</ ShipCity>
<Shi pRegi on>RJ</ Shi pRegi on>
<Shi pPost al Code>05454- 876</ Shi pPost al Code>
<Shi pCount r y>Br azi | </ Shi pCount ry>
</ OrderDetail s>
- <OrderDetails diffgr:id="OrderDetail s3" nsdata:rowO der="2">
<Or der | D>10250</ Or der | D>
<Pr oduct | D>65</ Pr oduct | D>
<UnitPrice>16.8</UnitPrice>
<Quantity>15</ Quantity>
<Di scount >0. 15</ Di scount >
<Order | D1>10250</ Or der | D1>
<Cust orer | D>HANAR</ Cust orrer | D>
<Enpl oyeel D>4</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 05T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
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<Shi ppedDat €>1996- 07- 12T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>2</ Shi pVi a>
<Fr ei ght >65. 83</ Fr ei ght >
<Shi pNane>Hanari Car nes</ Shi pName>
<Shi pAddress>Rua do Pago, 67</ Shi pAddress>
<Shi pCG ty>Ri o de Janeiro</ ShipCity>
<Shi pRegi on>RJ</ Shi pRegi on>
<Shi pPost al Code>05454- 876</ Shi pPost al Code>
<Shi pCount r y>Br azi | </ Shi pCount ry>
</ OrderDetail s>
- <OrderDetails diffgr:id="OrderDetail s4" nsdata:rowO der="3">
<Order | D>10251</ Or der | D>
<Pr oduct | D>22</ Pr oduct | D>
<UnitPrice>16.8</UnitPrice>
<Quantity>6</Quantity>
<Di scount >0. 05</ Di scount >
<Order | D1>10251</ Or der | D1>
<Cust omer | D>VI CTE</ Cust orer | D>
<Enpl oyeel D>3</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 22T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 15T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>1</ Shi pVi a>
<Fr ei ght >41. 5</ Fr ei ght >
<Shi pNane>Vi ctuai | | es en stock</ Shi pName>
<Shi pAddr ess>2, rue du Commer ce</ Shi pAddr ess>
<Shi pCGi t y>Lyon</ Shi pGi ty>
<Shi pPost al Code>69004</ Shi pPost al Code>
<Shi pCount r y>Fr ance</ Shi pCount ry>
</ OrderDetail s>
- <OrderDetails diffgr:id="OrderDetail s5" nsdata:rowO der="4">
<Order | D>10251</ Or der | D>
<Pr oduct | D>57</ Pr oduct | D>
<Uni t Price>15.6</UnitPrice>
<Quantity>15</ Quantity>
<Di scount >0. 05</ Di scount >
<Order | D1>10251</ Or der | D1>
<Cust omrer | D>VI CTE</ Cust orer | D>
<Enpl oyeel D>3</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 22T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 15T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>1</ Shi pVi a>
<Fr ei ght >41. 5</ Fr ei ght >
<Shi pNane>Vi ctuai I | es en st ock</ Shi pName>
<Shi pAddr ess>2, rue du Commer ce</ Shi pAddr ess>
<Shi pCGi ty>Lyon</ Shi pG ty>
<Shi pPost al Code>69004</ Shi pPost al Code>
<Shi pCount r y>Fr ance</ Shi pCount ry>
</ OrderDetail s>
- <OrderDetails diffgr:id="OrderDetail s6" nsdata:rowO der="5">
<Order | D>10251</ Or der | D>
<Pr oduct | D>65</ Pr oduct | D>
<UnitPrice>16.8</UnitPrice>
<Quantity>20</Quantity>
<Di scount >0</ Di scount >
<Order | D1>10251</ Or der | D1>
<Cust omer | D>VI CTE</ Cust orer | D>
<Enpl oyeel D>3</ Enpl oyeel D>
<Or der Dat €>1996- 07- 08T00: 00: 00. 0000000- 07: 00</ Or der Dat e>
<Requi r edDat €>1996- 08- 22T00: 00: 00. 0000000- 07: 00</ Requi r edDat e>
<Shi ppedDat €>1996- 07- 15T00: 00: 00. 0000000- 07: 00</ Shi ppedDat e>
<Shi pVi a>1</ Shi pVi a>
<Fr ei ght >41. 5</ Fr ei ght >
<Shi pNane>Vi ctuai | | es en st ock</ Shi pName>
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<Shi pAddr ess>2, rue du Commer ce</ Shi pAddr ess>
<Shi pCGi ty>Lyon</ Shi pGi ty>

<Shi pPost al Code>69004</ Shi pPost al Code>

<Shi pCount r y>Fr ance</ Shi pCount ry>

</ Order Det ai | s>

</ NewDat aSet >

</diffgr:diffgranms

</ Dat aSet >

Diginto the XML and look for thetag "- <xsd:unique name="Congtraint1">". This sarts the section that definesthe
rel ationship between the tables. It saysthat a constraint named Constraint1 defines the relationship between the
DataT able named Orders and the DataT able named OrderDetails. The rdationship ison afield named OrderID in
each DataTable.

for RuBoard
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for RuBoard

Consuming Web Services

Now that we have crested severa XML Web services, let'stake alook at how to consume them. As mentioned
earlier, XML Web services can be consumed by any client that is capable of making arequest over HTTP and
parsing out the returned XML. The .NET framework is capable of working in thisfashion, but it dso hastoolsfor
creating something called aWeb service proxy that greatly smplifies accessto aWeb service. Y ou can creste a
Web service proxy in two ways. If you are using Visuad Studio .NET, you can add what is called a Web Reference
by pointing Visual Studio .NET to the URL of the Web service. If you are not using Visual Studio .NET, you can use
atool caled Web Service Description Language Tool (wsdl.exe) to create the Web service proxy.

Let'stakealook at wsdl.exefirgt. At aminimum, the utility requires a path to aWeb service or to the WSDL that
describes the Web service—hence the name of the utility. Given this, it will generate the proxy class. Thisclass has
the same method signatures as the Web service and hides the implementation details so that calling the Web serviceis
trangparent. If we run wsdl.exe againgt the SmpleDataSet examplewith the following commeand line

Wsdl http://1ocal host/book/ webservi ces/ si npl edat aset/ dat aset. asnx /| anguage: cs

We get back anew file named after the class contained within the dataset.asmix file, datasetsample.cs. Thisfileis
shownin Liging 6.12.

Listing 6.12 A Proxy Class (datasetsample.cs) for SimpleDataSet Generated with the WSDL Tool

I R R R R
/'l <aut ogener at ed>

/1 Thi s code was generated by a tool.

/1 Runtine Version: 1.0.2914.16

11

/1 Changes to this file may cause incorrect behavior and will be lost if

/1 the code is regenerated.

/'l <l aut ogener at ed>

I R R R R
11

/1 This source code was auto-generated by wsdl, Version=1.0.2914. 16.

11

usi ng System Di agnosti cs;

using System Xmi . Seri al i zati on;

usi ng System

usi ng System Web. Servi ces. Protocol s;
usi ng System Wb. Servi ces;

[ Syst em Web. Servi ces. WebSer vi ceBi ndi ngAtt ri but e( Nanme="Dat aSet Sanpl eSoap",
Namespace="http://tenpuri.org/")]
public class DataSet Sanple : System Web. Servi ces. Protocol s. SoapHt t pCl i ent Prot ocol {

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
publ i c Dat aSet Sanpl e() {
this. Ul =
"http://1ocal host/book/webservi ces/ cshar p/ si npl edat aset/ dat aset . asnx";

}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
[ System Web. Servi ces. Prot ocol s. SoapDocurent Met hodAttri bute("http://tenpuri.org/
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Si npl e", Use=System Web. Servi ces. Descri pti on. SoapBi ndi ngUse. Literal,
Par anet er - St yl e=Syst em Wb. Servi ces. Prot ocol s. SoapPar anet er St yl e. W apped) ]
public System Data. DataSet Sinple() {
object[] results = this.lnvoke("Si nple", new object[0]);
return ((System Data. DataSet) (results[0]));
}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
public System | AsyncResult Begi nSi npl e( System AsyncCal | back cal | back, object
asyncState) {
return this.Beginlnvoke("Sinple", new object[0], callback, asyncState);
}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]

public System Dat a. Dat aSet EndSi npl e( System | AsyncResult asyncResult) {
object[] results = this.Endl nvoke(asyncResult);
return ((System Data. DataSet) (results[0]));

Thisnew proxy class can then beincluded in a project to encapsul ate access to the Web service. If we want to use it
inaWindowsforms project, we can includeit in our project. Wethen useit by creating anew instance of the Web
service object asthough it isaloca object instead of aremote one. Ligting 6.13 shows a Windows form with adata
grid onit, which retrieves the DataSet from SimpleDataSet and bindsit to aform.

Listing 6.13 A Form That IsBound to the SmpleDataSet Web Service

usi ng System

usi ng System Dr awi ng;

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System W ndows. For ns;
usi ng System Dat a;

nanespace Sinpl eFornsd i ent

{

public class Fornl : System W ndows. For ns. For m

{
private System W ndows. Forns. DataGi d dataG i di;

private System Conponent Model . Cont ai ner conponents = nul | ;

public Forml()

{
/1
/1l Required for Wndows Form Designer support
/1
InitializeConponent();
}
protected override void D spose( bool disposing )
{
i f( disposing )
{
if (conmponents != null)
{
conponent s. Di spose();
}
}
base. Di spose( di sposing );
}

#regi on Wndows Form Desi gner generated code
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/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this method with the code editor.
/11 </ summary>

private void InitializeConponent ()

{
this.dataGidl = new System W ndows. For ns. Dat aGri d();
((System Conponent Model . | Supportinitialize)(this.dataGidl)) .Beginlnit();
t hi s. SuspendLayout () ;
11
/] dataGidl
11
this.dataGi d1. Dat aMenber = "";
this.dataGidl. Dock = System W ndows. Forms. DockStyle. Fill;
this.dataGidl. Nane = "dataGidl";
this.dataGidl. Size = new System Drawi ng. Si ze(504, 389);
this. dataG i dl. Tabl ndex = 0;
11
/1 Forml
11
thi s. Aut oScal eBaseSi ze = new System Drawi ng. Si ze(5, 13);
this.dientSize = new System Drawi ng. Si ze(504, 389);
thi s. Control s. AddRange(new System W ndows. Forns. Control [] {
this.
dataGidl});
this. Nanme = "Fornml";
this. Text = "Forml";
this.Load += new System Event Handl er (t hi s. FormlL_Load);
((System Conponent Model . | Supportlinitialize)(this.dataGidl)).Endlinit();
t hi s. ResuneLayout (f al se);
}

#endr egi on

[ STAThr ead]
static void Min()

{
Application. Run(new Forni());
}
private void Fornl_Load(object sender, System EventArgs e)
{
Dat aSet Sanpl e dss = new Dat aSet Sanpl e() ;
dat aGri d1. Dat aMenber = "Orders”;
dat aGri d1. Dat aSource = dss. Sinple();
}

Theimportant Suff isinthelast few lines. | have added three lines of code that do all the work to the form load. The
first lines get anew instance of the Web service proxy class. Then, caling the WebMethod on the new classisas
smpleasthelast line: dss.Simple(). That'sit. The NET framework hidesal the hard stuff, making calling remote
Web methods on a Web service as easy as calling methods on local classes. Figure 6.9 showstheresulting form.

Figure 6.9. A Windowsform showing theresult of calling the SimpleDataSet Web service.
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SoapHttpClientProtocol

Thisisthe class from which the Web proxies generated by WSDL and Visud Studio .NET derive.

Of course, you aren't limited to calling XML Web servicesfrom Windowsforms. It isjust aseasy to cal aWeb
sarvice from aWeb form. Thistime around, | am going to include aWeb referencein aVisua Studio .NET Web
form project. | do this by pointing the Add Web Reference dial og box to the URL where the XML Web services
resides. The didog box will automatically find the WSDL and alow meto add the reference. Visud Studio .NET will
then create the proxy classfor me, eiminating the need for wsdl.exe. Visud Studio .NET namesthe proxy dightly
differently than when you create it with wsdl.exe. The biggest differenceisthat it crestes anamespace that is set to
the hostname.domainname combination of the Web service that you crested it from. Listing 6.14 shows the proxy
that was created by Visua Studio.NET.

Listing 6.14 The Proxy Created for SmpleDataSet by Visual Studio .NET

e i e
/'l <aut ogener at ed>

/1 Thi s code was generated by a tool.

/1 Runtime Version: 1.0.2914.16

/1

/1 Changes to this file may cause incorrect behavior and will be lost if

/1 the code is regenerated.

/'l <l aut ogener at ed>

e i e

nanespace Sinpl eDat aSet Webd i ent. | ocal host {

usi ng System Di agnosti cs;

using System Xni . Seri al i zati on;

usi ng System

usi ng System Web. Servi ces. Prot ocol s;

usi ng System Wb. Servi ces;

[ System Web. Servi ces. WebSer vi ceBi ndi ngAt t ri but e( Nanme="Dat aSet Sanpl eSoap",
Namespace="http://tenpuri.org/")]

public class DataSet Sanple : System Wb. Servi ces. Protocols. SoapHttpd ientProtocol {

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
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publ i c DataSet Sampl e() {
this. Ul =

"http://1ocal host/book/webservi ces/ cshar p/ si npl edat aset/ dat aset . asnx";

}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
[ Syst em Web. Servi ces. Prot ocol s. SoapDocunent Met hodAttri bute("http://

tenmpuri.org/ Sinple", Use=System Wb. Servi ces. Descri ption. SoapBi ndi ngUse. Literal,
Par anet er St yl e=Syst em Web. Ser vi ces. Prot ocol s. SoapPar anet er St yl e. W apped) ]

public System Data. DataSet Sinple() {
object[] results = this.lnvoke("Si nple", new object[0]);
return ((System Data. DataSet) (results[0]));

}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]
public System | AsyncResult Begi nSi npl e( System AsyncCal | back cal | back,

obj ect asyncState) {

return this.Beginlnvoke("Sinple", new object[0], callback, asyncState);

}

[ System Di agnosti cs. Debugger St epThroughAttri but e()]

public System Dat a. Dat aSet EndSi npl e( System | AsyncResult asyncResult) {
object[] results = this. Endl nvoke(asyncResult);
return ((System Data. DataSet) (results[0]));

When using aWeb form to create this object, we have to use dightly different syntax, whichiinthiscaseis
localhost.DataSetSample. The namespace is fixed, even if you change the location that you use to accessthe Web
sarvice. If you right-click the locahost referencein Visud Studio .NET, you can rename the loca host, which will
change the namespace. If you want to change the location that is used to access the Web service, you can usethe
URL property of the proxy class. This property expects afully qudified reference to the ASMX filethat matchesthe
proxy class. The Web form client for SmpleDataSet shown in Listing 6.15 usesthe URL property to changethe
location.

Listing 6.15 A Web Form Client for SimpleDataSet

usi
usi
usi
usi
usi
usi
usi
usi
usi
usi

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

System

System Col | ecti ons;

Syst em Conponent Model ;

Syst em Dat a;

Syst em Dr awi ng;

Syst em Web;

Syst em Web. Sessi onSt at e;
System Wb. Ul ;

System Web. Ul . WebCont r ol s;
System Web. Ul . Ht nl Control s;

nanespace Si npl eDat aSet Webd i ent

{

public class WbFornl : System Wb. Ul . Page

{

protected System Web. U . WbControl s. DataGid DataGri di;

public WebFornl()
{

}

Page. I nit += new System Event Handl er (Page_Init);

private void Page_Load(object sender, System EventArgs e)
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{
| ocal host . Dat aSet Sanpl e dss = new | ocal host . Dat aSet Sanpl e() ;

dss. Ul =
"http://1ocal host/book/webservi ces/ cshar p/ Si npl eDat aSet / Dat aSet . asnx";

/!l Indicate which table in the dataset should be bound to
Dat aG i d1. Dat aMenber = "Orders”;

/1 Get the dataset and set it to the source

Dat aGi d1. Dat aSour ce = dss. Si npl e();

/'l Force the binding to happen

Dat aGri d1. Dat aBi nd() ;

}
private void Page_Init(object sender, EventArgs e)
{
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this nmethod with the code editor.
/11 </ summary>

private void InitializeConponent ()

{
this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

Again, theinteresting lines are the onesin Page_Load. Thefirst line creates anew ingtance of the proxy classusing
the localhost namespace. The next line changesthe URL from theinitial one used to create the proxy to the one that
will be used in the"production” environment. Then the datagrid binding syntax binds the returned dataset directly to
thegrid. Thelast line cals DataBind() to tell the framework that it isnow timeto perform the binding.

Asynchronous Clients

XML Web services are a convenient way to access services over the Internet. The Internet itself can introduce some
uncertaintiesin calling your XML Web services, however. Thelatenciesinvolved in trandting data from point A to
point B on the Internet change on an hourly bagis, if not second to second. Y ou don't want to have your application
block or appear to be duggish because you are retrieving information from a\Web service over the Internet. The
solutionisto call the Web service in an asynchronous fashion. This enables you to fire off the request to aWeb
service and then continue doing other work. When the Web service request returns, you can retrieve the data and
display it to the user.

Asynchronous accessis more useful in aWindows form type of application where you can go ahead and make the
form available to the user immediately. When the data becomes available, just update it in the already displayed form.
The Web service proxy again does the mgority of the heavy lifting. In addition to creating mirrors of al the Web
methods for the Web service, it creates a Begin<methodname> and End<methodname> method for each Web
method.
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In the proxy for the SmpleDataSet Web service shown in Listing 6.13, you will see, in addition to the Smple()
method, a BeginSmple and EndSimple method. These are dready set up to work with the | AsyncResult interface.
When the Begin method is called, it expectsto be passed, in addition to any arguments the Web method requires, the
address of acallback method. A callback method is just a method that is called when the operation compl etes.
Optiondly, you can gtick any object into the AsyncState parameter and retrieveit later in the calback. Thisisuseful
to get ahandle on the Web service so that you don't have to store areferenceto it in agloba variable. Y ou will need
thisreference to call the End method o that you can retrieve the results from the Web service. Liging 6.16 showsa
Web form that callsanew Web service, NorthwindOrder, that utilizes this methodology.

Listing 6.16 A Windows Form That Callsthe New NorthwindOrder Web Service Asynchronoudy

usi ng
usi ng
usi ng
usi ng
usi ng
usi ng

System

Syst em Dr awi ng;
System Col | ecti ons;
Syst em Conponent Model ;
Syst em W ndows. For 1rs;
System Dat a;

nanespace Northw ndFornsd i ent

{

Il <summary>

/1!l Sunmary description for Forml.

/1] </sunmmary>

public class Fornl : System W ndows. For ns. Form

{

public del egate void SetData(l AsyncResult ar);

private System W ndows. Forns. DataGi d dataG i di;
/1] <summary>

/1l Required designer variable.

/1l </ sumary>

private System Conponent Mbdel . Cont ai ner conponents

public Forml()
{
/1
/1l Required for Wndows Form Designer support
/1
InitializeConponent();
/1

/1 TODGO Add any constructor code after InitializeConponent call

11
}

/1] <summary>

/1] Clean up any resources bei ng used.

/1l </ sumary>

protected override void D spose( bool disposing )

{
i f( disposing )

{

if (conmponents != null)

{

}
}

base. Di spose( di sposing );

conponent s. Di spose();

}

#regi on Wndows Form Desi gner generated code
/1] <summary>
/1!l Required nmethod for Designer support - do not

= nul | ;

nmodi fy
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/11 the contents of this nethod with the code editor.
/11 </ summary>
private void InitializeConponent ()

{

this.dataGidl = new System W ndows. For ns. Dat aGri d();

((Syst em Conponent Model . | Supportinitialize)(this.dataGidl)).
Beginlnit();

t hi s. SuspendLayout () ;

11

/] dataGidl

11

this.dataGi d1. Dat aMenber = "";

this.dataGidl. Dock = System W ndows. For nms. DockStyl e. Fill

thi s.dataG i dl. Header For eCol or = System Draw ng. Syst enCol ors. \
Cont r ol Text;

this.dataGidl. Name = "dataGidl";

this.dataGidl. Size = new System Drawi ng. Si ze(552, 429);

thi s. dataGi d1. Tabl ndex = 0;

11

/1 Forml

11

thi s. Aut oScal eBaseSi ze = new System Drawi ng. Si ze(5, 13);

this.dientSize = new System Draw ng. Si ze(552, 429);

thi s. Control s. AddRange(new System W ndows. Forns. Control [] {

this.

dataGidl});

this. Nanme = "Fornml";

this. Text = "Forml";

this.Load += new System Event Handl er (t hi s. FormlL_Load);

((System Conponent Model . | Supportlinitialize)(this.dataGidl)).Endlinit();

t hi s. ResuneLayout (f al se);

}

service

grid

t hr eads

#endr egi on

{11 <summary>

/1] The main entry point for the application
/1] </ summary>

[ STAThr ead]

static void Min()

{
}

private void Fornl_Load(object sender, System EventArgs e)

{

Application. Run(new Formil());

| ocal host. Orders oOrders = new | ocal host. Orders();

/1l Create the callback to pass to the asynchronous invocation
AsyncCal | back wscb = new AsyncCal | back(this. WbServi ceCal | back) ;
/1 Call the web nmethod asynchronously passing in the callback and the

ItsEIofC)rders.BeginGEtAlIC)rders(V\scb, oOrders);

}

public void WebServi ceCal | back(1l AsyncResult ar)

{ /1 When this callback executes we are on a different thread than the
/1 Wndows Forns is single threaded so we need to call invoke to cross

SetData dl g = new Set Dat a( Set Dat al nGri d) ;
dataGri dl1. I nvoke(dl g, new Chject[] {ar});
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public void SetbDatal nGid(lAsyncResult ar)
{

| ocal host. Orders oOrders;

/1 Grab the web service out of the async result object AsyncState
property

oOrders = (local host. Orders)ar. AsyncSt at e;

/]l Get the data out of the finished web service

Dat aSet ds = oOrders. EndCGet Al | Orders(ar);

/] Put the data into the grid
dat aG i d1. Dat aMenber "Orders";
dat aG i d1. Dat aSour ce ds;

Don't get confused by the invoke in WebServiceCallback. Windows forms are single threaded by nature. When the
callback from the Web servicefires, you are not on the thread that created the contral. If you attempt to set the
DataSource property while on the wrong thread, you can cause undesirable results, including your program hanging.
Theinvokeis used to transfer control to the thread that created the datagrid and then load the data on that thread.

Asynchronous calls are harder in aWeb page than in a Windows form. After a\Web page has been sent back to the
browser, thereis no way to update information in it further. Asynchronous calsare till of limited usein aWeb page,
however. If you have severd Web service callsto make to create apage, firethem all off in an asynchronous fashion
at the start of page processing and then continue doing other work in the page—perhaps retrieving information from a
database, performing calculations, or doing anything el se required to build the page.

This brings usto the other ways of caling aWeb service asynchronoudy. It is possibleto cal the Web method using
Begin but without specifying a calback method. Y ou can then continue with other processing. When you need the
datafrom the Web service, you have two options:

1.

1. Loop whilelooking &t the ISCompleted property of the AsyncResult object. If al you aredoing intheloopis
checking the ISCompleted property, thisis not the mogt efficient technique. It has the disadvantage of
chewing up CPU cyclesthat other processes could be using. It has the advantage, however, of letting you do
other work while waiting for the Web serviceto finish itswork.

=

2. Utilizethe AsyncWaitHandle of the AsyncResult object to cause the thread to wait until the Web service
sgnas completion. This doesn't spin the CPU, wasting needless processing cycles. eeY ou can specify a
timeout for the wait and then check the ISCompleted property to seeif atimeout has occurred. The
disadvantage of this, however, isthat your code can't be off doing other processing while waiting for the call
to return.

2.

Ligting 6.17 shows an example of aWeb form calling the NorthwindOrders Web service asynchronoudly.

Listing 6.17 A Web Form That Callsthe NorthwindOr der s Service Asynchronousy and Loadsthe Orders
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intoaGrid

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;

usi ng System Dat a;

usi ng Syst em Dr awi ng;

usi ng System Wb;

usi ng System Web. Sessi onSt at e;
usi ng System Wb. Ul ;

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanespace Northw ndWebd i ent
{
[ <summary>
/1] Sunmary description for WbForml.
/1] </ summary>
public class WbFornl : System Wb. Ul . Page
{
protected System Web. U . WbControl s. DataGid DataGi di;
private void Page_Load(object sender, System EventArgs e)

{
| AsyncResult ar;
| ocal host. Orders oOrders = new | ocal host. Orders();
/] Start the web service call
ar = oOrders. Begi nCet Al l Orders(null, null);
/1 Do other work....
/1 Al done so wait for the web service to conme back
/1 This waitone waits for 20 seconds and then continues
ar. AsyncWi t Handl e. Wai t One( 20000, fal se);
/1 Check to see if the async call conpleted.
/1 If not wite a tineout nessage
i f(!ar.lsConpleted)
Response. Wite("Ti med out");
el se
{
/] Data is ready so put it into the grid
Dat aGri d1. Dat aMenber = "Orders”;
Dat aGi d1. Dat aSource = oOrders. EndGet Al | Orders(ar);
Dat aGri d1. Dat aBi nd() ;
}
}

#regi on Wb Form Desi gner generated code
override protected void Onlnit(EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
base. Onlnit(e);
}

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this nmethod with the code editor.
/1] </ summary>

private void InitializeConponent ()

{
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this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

This code fires off the asynchronous Web method right at the beginning of page load. It then continuesto do other
processing. Just before rendering the page back to the user, it waitsfor the results from the WebMethod for 20
seconds. If the Web method compl etes sooner, WaitOne exits as soon as the method compl etes. This means that
WaitOne will wait at most 20 seconds but may wait for asfew as 0 seconds.

Cookies and Proxies

By default, the proxies created by WSDL or Visua Studio .NET do not interact with cookies. This meansthat even
though you may turn on Sesson state in the Web service, unless you take afew extrasteps on the client, you will
never get persistent Sesson Sate.

SoapHttpClientProtocol has a CookieContainer property, which isintended to hold areference to the cookie
container classthat can be used to maintain cookie information acrossinvocations of Web methods. By default, this
property isempty. It is quite easy, however, to create a new cookie container and put areferenceto it into the
property. Either the Web service reference or the cookie container must persist acrossinvocations, most likely asa
member of your top-level classfor thisto work. Ligting 6.18 shows an example of a Windows form that crestes a
cookie container and putsit into the Web proxy. It utilizes the state Web service that we crested back in Listing 6.5.

Listing 6.18 A Windows Form That Creates a Cookie Container and Utilizesthe State Web Service

usi ng System
usi ng System Dr awi ng;
usi ng System Col | ecti ons;
usi ng Syst em Conponent Model ;
usi ng System W ndows. For ns;
usi ng System Dat a;
nanmespace Stated ient
{
/1l <sunmary>
/1] Sunmary description for Forml.
1] </ summary>
public class Fornl : System W ndows. For nms. For m
{
nt ernal System W ndows. For ms. Button bt nGet;
nt ernal System W ndows. For ms. Label | bl Get Val ueText ;
nt ernal System W ndows. For ns. Label [ bl Get Val ue;
nt ernal System W ndows. For ns. Text Box t xt Get Key;
nt ernal System W ndows. For ms. Label | bl Get Key;
nt ernal System W ndows. For ms. Button bt nSet;
nt er nal System W ndows. For ms. Text Box t xt Set Val ue;
nt ernal System W ndows. For ns. Text Box t xt Set Key;
nt ernal System W ndows. For ns. Label [ bl Set Val ue;
nt ernal System W ndows. For ms. Label | bl Set Key;
/1] <summary>
/1l Required designer variable.
/1l </ summary>
private System Conponent Model . Cont ai ner components = nul | ;

| ocal host. State ss = new | ocal host. State();
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public Forml()

/1 Required for Wndows Form Desi gner support

InitializeConponent();

Initialize the cookie contai ner and set

// maintain state
ss. Cooki eCont ai ner =

{
11
11
11
}

/11 <summary>
/1l Cean up any resources being used.
/1] </ summary>

protected override void Di spose( bool

{

i f( disposing)

{

}

{
}

it so we can

new Syst em Net. Cooki eCont ai ner () ;

if (conmponents !'= null)

conponent s. Di spose();

base. Di spose( di sposing );

}

#regi on Wndows Form Desi gner generated code

{11 <summary>
/1l Required nethod for

/11 </ summary>

private void InitializeConponent ()

{
t hi

t hi
t hi
t hi
t hi
t hi
t hi
t hi
t hi
t hi
t hi
11
11
11
t hi
t hi
t hi
t hi
t hi
11
11
11
t hi
t hi
t hi
t hi
11
/1
11

this. | bl GetVal ue. Locati on = new System Draw ng. Poi nt (16,

S
S
S
S
S
S.
S
S
S
S
S

. bt
.Ib
.Ib

.Ib
bt

.Ib

nCGet = new System W ndows. Forns. Button();

| Get Val ueText

| Get Val ue = new Syst em W ndows. For ns. Label () ;

.t xt Get Key = new System W ndows. For ns. Text Box() ;

| Get Key = new System W ndows. For ns. Label ();
nSet = new System W ndows. Forns. Button();

.t xt Set Val ue = new System W ndows. For ms. Text Box() ;
.t xt Set Key = new System W ndows. For ns. Text Box() ;

| Set Val ue = new System W ndows. For ns. Label () ;
.1 bl Set Key = new System W ndows. For ns. Label () ;

. SuspendLayout () ;

bt nGet

S
S
S
S
S

. bt
. bt
. bt
. bt
. bt

nCGet . Locati on

Desi gner support
/11 the contents of this nethod with the code editor.

di sposing )

do not nodify

= new System W ndows. For ns. Label ();

= new System Draw ng. Poi nt (128,

nGet. Name = "btnGet";

nGet . Tabl ndex

= 19;

nGet. Text = "CGet";
nGet.dick += new System Event Handl er (thi s. bt nGet _C i ck);

| bl Get Val ueText

S
S
S
S

.Ib
.Ib
.Ib
.Ib

| Get Val ueText .
| Get Val ueText.
| Get Val ueText .
| Get Val ueText.

| bl Get Val ue

Locati on

Name = "I bl Get Val ueText";

112);

new System Dr awi ng. Poi nt (16,

Si ze = new System Drawi ng. Si ze(100, 16);

Tabl ndex

18;

168);

152);
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this. | bl GetVal ue. Name = "I bl Get Val ue";

this.| bl GetVal ue. Si ze = new System Drawi ng. Si ze(88, 16);

t his. | bl Get Val ue. Tabl ndex = 17;

this. | bl GetVal ue. Text = "Val ue: ";

11

/1 txtCetKey

11

this.txtGetKey.Locati on = new System Drawi ng. Poi nt (16, 128);
this.txtCGetKey. Nane = "t xt Get Key";

t hi s. t xt Get Key. Tabl ndex = 16;

this.txtCetKey. Text = "Key";

11

/1 1Dbl Get Key

11

this. | bl Get Key. Locati on = new System Drawi ng. Poi nt (16, 112);
this. | bl Get Key. Nane = "I bl Get Key";

this.| bl GetKey. Si ze = new System Drawi ng. Si ze(72, 16);

t hi s. | bl Get Key. Tabl ndex = 15;

this. | bl Get Key. Text = "Key:";

11

/'l btnSet

11

this.btnSet.Locati on = new System Draw ng. Poi nt (128, 16);
this.btnSet. Nane = "btnSet";

this. bt nSet. Tabl ndex = 14;

this.btnSet. Text = "Set";

this.btnSet.dick += new System Event Handl er (thi s. bt nSet _C i ck);
11

/1 txtSetVal ue

11

thi s. txt Set Val ue. Locati on = new System Dr awi ng. Poi nt (16, 72);
this.txtSetVal ue. Name = "t xt Set Val ue";

t hi s. t xt Set Val ue. Tabl ndex = 13;

this.txtSetVal ue. Text = "Val ue";

11

/1 txtSetKey

11

this.txtSetKey. Locati on = new System Drawi ng. Poi nt (16, 32);
this.txtSetKey. Nane = "t xt Set Key";

thi s. txt Set Key. Tabl ndex = 11;

this.txtSetKey. Text = "Key";

11

/1 | bl Set val ue

11

this. | bl Set Val ue. Locati on = new System Draw ng. Poi nt (16, 56);
this. | bl SetVal ue. Name = "I bl Set Val ue";

this. | bl SetVal ue. Si ze = new System Drawi ng. Si ze(88, 16);

t hi s. | bl Set Val ue. Tabl ndex = 12;

this. | bl SetVal ue. Text = "Val ue: ";

11

/1 1bl Set Key

11

this.| bl Set Key. Locati on = new System Drawi ng. Poi nt (16, 16);
this. | bl Set Key. Nane = "I bl Set Key";

this.| bl SetKey. Si ze = new System Drawi ng. Si ze(72, 16);

t hi s. | bl Set Key. Tabl ndex = 10;

thi s. | bl Set Key. Text = "Key:";

11

/1 Forml

11

thi s. Aut oScal eBaseSi ze = new System Drawi ng. Si ze(5, 13);
this.dientSize = new System Drawi ng. Si ze(216, 189);
this. Control s. AddRange(new System W ndows. Fornms. Control [] {

this.



This document is created with the unregistered version of CHM2PDF Pilot

bt nGet ,

t his.
| bl Get Val ueText,

t his.
| bl Get Val ue,

t his.
t xt Get Key,

t his.
| bl Get Key,

t his.
bt nSet ,

t his.
t xt Set Val ue,

t his.
t xt Set Key,

t his.
| bl Set Val ue,

t his.
| bl Set Key});

this. Nanme = "Fornml";
this. Text = "Forml";

t hi s. ResuneLayout (f al se);

}

#endr egi on

/11 <summary>

/1] The main entry point for the application
/11 </ summary>

[ STAThr ead]

static void Min()

{

Application. Run(new Forni());
}
private void btnSet Cick(object sender, System EventArgs e)
{

/1 Set the val ue

ss. Set Val ue(t hi s. t xt Set Key. Text, this.txtSetVal ue. Text);
}
private void btnGet_ Cick(object sender, System EventArgs e)
{

/1 Get the val ue

this. | bl GetVal ueText. Text = ss. Get Val ue(this.txtCetKey. Text);
}

In thisform, the Web serviceisamember variable of Forml. It perastsfor thelife of the form. Onformload, a
cookie container is created and associated with the instance of the Web service. This enables Session state to work
across each of the Web service method cdls.

for RuBoard
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Class Reference

This section provides aquick interface reference to the key objects described in this chapter. Space constraints
prevent us from documenting every object in the NET framework in this book, so for the sake of brevity and
conciseness, we include only the most important objects here. For more information on the other objectsin the NET
framework, consult the NET Framework Reference online help file.

WebService

Member of System.Web.Services.

Assembly: System.Web.Services.dll.

The WebService classiswhat dl XML Web sarvices derive from.

Properties
Application Context Server
Session User

WebM ethodAttribute

Member of System.Web.Services.

Assembly: Sysem.Web.Servicesdll.

The WebMethodAttribute class is used to set the options for a Web method.

Properties

BufferResponse CacheDuration Description
EnableSesson MessageName TransactionOption
TypelD

SoapHttpClientProtocol

Member of System.Web.Services.Protocol s.HttpWebClientProtocol.
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Assembly: System.Web.Services.dll.

Thisisthe class from which the Web proxies generated by WSDL and Visud Studio .NET derive.

Properties

AllowAutoRedirect ClientCertificates ConnectionGroupName
CookieContai ner Credentids PreAuthenticate

Proxy RequestEncoding Timeout

Url UsarAgent

Methods

Abort Discover

for RuBoard
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Chapter 7. Security

IN THISCHAPTER

«  Identity and Principd

«  Windows Authentication

« FormsAuthentication

o Passport Authentication

« FleAuthorization

« URL Authorizetion

¢ Cugstom Roleswith Forms Authentication

. Pulling It All Together

« Impersonaion

¢ ClassReference

ASP.NET offersanumber of waysto secure your Web gpplication. Securing aWeb application usualy bresks
down to two tasks. authentication and authorization.
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Authentication isthe process of determining who the user is. Thisis frequently done by requiring usersto first indicate
who they are by providing aname or e-mail address. Second, users are frequently required to provide some shared
secret, which theoretically only they know. The most common example of a shared secret isapasswvord. The
combination of the name and shared secret isthen compared againgt some store containing user information. This
combination of a username and password isfre-quently referred to as aset of credentids. If the provided credentials
match the information in the store, the user is deemed authentic and is dlowed access to the application. If the
information does not match, the user istypicaly given another chanceto provide vaid credentias. ASP.NET includes
three implementations of authentication schemes. Windows, Forms, and Passport.

The other task, authorization, is the process of determining what resources users should have accessto after they
have been authenticated. This processistypicdly performed by comparing alist of roles applicableto the
authenticated user againgt alist of rolesthat are required for access to a particular resource. These resources could
be Web pages, graphics, or pieces of information from a database. ASP.NET includes two implementations of
authorization schemes. file and URL.

for RuBoard
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| dentity and Principal

Two key objects closely associated with security in .NET areidentities and principal objects. An identity representsa
user'sidentity and the method used to authenticate the user. Two identity classes are provided by default in .NET.
The Genericldentity isageneric implementation of the I1dentity interface that is not specific to any particular type of
authentication. It implements the required interface and no more. The Windowsl dentity is an implementation of
[1dentity that adds more methods and properties particular to Windows-based authentication.

for RuBoard
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Class Reference

This section provides aquick interface reference to the key objects described in this chapter. Space constraints
prevent us from documenting every object inthe NET framework in this book; for the sake of brevity and
conciseness, we include only the most important objects here. For more information on the other objectsin the NET
framework, consult the NET Framework Reference online help file.

Genericldentity Class

Member of System.Security.Principd.

As=mbly: mscorlib.dil.

The Genericldentity class represents the identity of authenticated users and the method used to authenticate them.
Derive from this class to provide additiona information to the Identity specific to a custom authentication method.

Properties

AuthenticationType |SAuthenticated Name

Windowsl dentity Class

Member of System.Security.Principd.

As=mbly: mscorlib.dil.

The Windowsl dentity classis used when you want to rely on Windows security. This classimplements | dentity and
adds additiond properties dedling with Windows security.

Properties

AuthenticationType ISAnonymous [SAuthenticated
ISGuest IsSSystem Name

Token

Methods

GetAnonymous GetCurrent Impersonate

ThelPrincipd interface represents the security context of auser. The principa contains an Identity for the user as
well as any role-based information about the user. Just as .NET provided two implementations of Ildentity, it dso
provides two implementations of IPrincipd. Thefirgt, GenericPrincipd, is ageneric implementation of IPrincipa with
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asmplearray of strings representing the roles. Theroles are passed in as part of the congtructor. It also provides an
implementation of IsinRole() that checks whether a passed-in roleis contained within the list of withinthelist of roles.

GenericPrincipal Class

Member of System.Security.Principd.

Assembly: mscorlib.dll.

The GenericPrincipd dassisaminima implementation of the [Principd interface.

Properties

| dentity

Methods

IdnRole

WindowsPrincipal Class

Member of System.Security.Principd.

As=mbly: mscorlib.dil.

The WindowsPrincipa classisanimplementation of IPrincipd intended for use with Windows-based groups. The
implementation of 1sinRole() checks the user's membership in aWindowslocd or domain group.

Properties

| dentity

Methods

IdnRole

WindowsBuiltlnRole Enumer ation

Member of System.Security.Principd.

As=mbly: mscorlib.dil.

The WindowsBuiltlnRole enumeration provides alanguage-independent way to check for membership in the built-in
Windows groups.
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Values

AccountOperator Adminigtrator BackupOperator
Guest PowerUser PrintOperator
Replicator SystemOperator User

Passportldentity

Member of System.Web.Security.

Assembly: System.Web.dll.

This class contains functionality for interacting with the passport authentication service.

Properties

AuthenticationType Error GetFromNetworkServer
HasSavedPassword HasTicket [SAuthenticated

Item Name TicketAge
TimeSinceSignin

Methods

AuthUrl2 GetDomainAttribute GetDomainFromMemberName
GetlsAuthenticated GetProfileObject HasHag

HasProfile HaveConsent LoginUser

LogoTag2

Static Methods

Compress Cryptisvdid CryptPutHost
CryptPutSite Decompress Decrypt

Encrypt SgnOut

for RuBoard
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Windows Authentication

ASP.NET dill requires Internet Information Server (11S) to handle Web requests. ASP.NET islayered ontop of 11S
using an ISAPI filter just like ASP.old. What this meansisthat ASP.NET participatesin the 1S security mode!.

Before ASP.NET iseven caled on to execute apage, 11S must be satisfied that the user has permission to request
the page. This permission check isdone using any of the sandard mechanismsbuilt into 1S, including Basic
Authentication, Digest Authentication, or Integrated Windows Authentication.

When the user fird requests a page that requires authentication, 11Sinitialy returnsan HTTP 1.1 401 Access Denied
error to the browser. Included in the response is the WWW-Authenticate header, which indicates that the browser
should collect user credentias and include them with the next request. After Internet Information Server receivesthe
credentials, they are authenticated against the account database and, if they match, the page is executed.

ASP.NET dlowsthe devel oper to further interact with these built-in Windows-based authentication mechanisms
through the use of the WindowsPrincipa and Windowsl dentity classes mentioned earlier.

By default, when you create aWeb Application using Visud Studio .NET or even using the Internet Services
Manager, anonymous accessis enabled by default for the Web site. To force 11S to authenticate al requests aimed at
adirectory, you must disable anonymous authentication. Thiswill cause I1Sto authenticate the user againgt the
Windows account database.

Toforce ASP.NET to doits part, you must change an entry in the gpplication's web.config file. Specifically, the
authentication section must be set to Windows asfollows:

<aut henti cati on node="W ndows" />

With thissetting in place, ASP.NET will create a WindowsPrincipa object for each authenticated request that it
receives and will populate it with aWindowsl dentity. The groups that the user belongsto will dso beloaded into the
principa, allowing IsinRolg() to test for role membership. The usernamethat is placed into the Windowsl dentity will
be of the form DOMAIN\UserName. The groups that IsinRole() checksfor are of the form DOMAIN\Group, with
the exception of built-in groups such as Adminigtrator. Built-in groups are of the form BUIL TIN\Administrator, or
dternatively, you can use the WindowsBLUiltlnRole enumeration.

WindowsBuiltlnRole Enumer ation

Ligings7.1 and 7.2 show apage that is executed after the user is authenticated. It uses the WindowsPrincipal object
to
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Check whether the user is authenticated

¢ Get theusarname

«  Get the authentication method

Check whether the user is an administrator

Listing 7.1 ASP.NET Page That Utilizesthe WindowsPrincipal Object to Obtain Information About the
User

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;

usi ng System Dat a;

usi ng Syst em Dr awi ng;

usi ng System Wb;

usi ng System Web. Sessi onSt at e;
usi ng System Wb. Ul ;

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;
usi ng System Security. Principal;

namespace W ndows. Admi ni strator
{
11 <summary>
/1] Sunmary description for CDefault.
/1] </ sunmmary>
public class CDhefault : System Wb. Ul . Page
{
protected System Web. U . WbControl s. Label |bl|sAuthenticat ed;
protected System Web. U . WbControl s. Label | bl Authenti cati onType;
protected System Web. U . WbControl s. Label | bl User Nane;
protected System Web. U . WbControl s. Label | bl Admi ni strator;
public CDhefault()

{
Page. I nit += new System Event Handl er (Page_Init);
}
private void Page_Load(object sender, System EventArgs e)
{

W ndowsPri nci pal wp = (WndowsPrincipal) HtpContext. Current. User;
/] Check if the user is authenticated
[ bl I sAut henti cated. Text = wp. ldentity.|sAuthenticated. ToString();
/1 Qutput the authentication type
| bl Aut henti cati onType. Text = wp.ldentity. AuthenticationType. ToString();
/1 Qutput the user name
| bl User Nanme. Text = wp. ldentity. Nane;
/1 1Is the user an admi nistrator?
| bl Admi ni strator. Text =
wp. | sl nRol e(W ndowsBui | t I nRol e. Adni ni strator). ToString();

}
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private void Page_Init(object sender, EventArgs e)

{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1]l the contents of this nethod with the code editor

/1] </ summary>

private void InitializeConponent ()

{
this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

Listing 7.2 Class Filefor ASP.NET Pagein Liging7.1

<%@ Page | anguage="c#" Codebehi nd="Def aul t. aspx.cs" AutoEvent Wreup="fal se"
I nherits="W ndows. Admi ni strator.CDefaul t" %
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >
<HTM_>
<HEAD>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<met a nanme="CODE_LANGUACE" Content ="C#">
<nmeta nanme="vs_defaultdientScript" content="JavaScript (ECMAScript)">
<nmeta nanme="vs_target Schema" content="http://schemas. m crosoft.com
intellisense/ie5">

</ HEAD>
<body>
<formid="CDefault" nmethod="post" runat="server">
<pP>
| am an Admi ni strator
</ P>
<pP>
| sAut hent i cat ed:
<asp: Label id="IbllsAuthenticated" runat="server"></asp: Label >
</ P>
<pP>
Aut henti cation Type:
<asp: Label id="Ibl Aut henticationType" runat="server"></asp: Label >
</ P>
<pP>
User Nane:
<asp: Label id="Ibl User Name" runat ="server"></asp: Label >
</ P>
<pP>
Admi ni strator?
<asp: Label id="I|bl Adm nistrator" runat="server"></asp: Label >
</ P>
</form
</ body>
</ HTM.>

for RuBoard
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Forms Authentication

The previous section showed how easy it isto use Windows authentication in ASP.NET. ASP.NET provides
another security mechanism aswell: forms authentication. Why would you want to useit? One reason is because
Windows authentication, athough easy to use, makes a couple sgnificant assumptions.

Windows Versus Forms Authentication

For one thing, Windows authenti cation assumes you have a scalable Windows domain implementation dready in
place. However, thisis not always a safe assumption. Many Web ste administrators prefer not to go to the trouble of
designing, implementing, and maintaining the Active Directory implementation on which domain-based security rets.
Others may not have the expertise or budget to figure out how to get Active Directory to scae into the millions of
users. Without an Active Directory implementation, you can authenticate againgt the account database that every
Windows 2000 server maintains. However, this approach means that this account database must be replicated in
some fashion among serversin acluster or you are limited to asingle server.

Ultimately, what al of this comes down to isthat you may want to authenticate users againgt a credentia store other
than aWindows 2000 domain. Forms authentication provides one way to do this.

Windows authenti cation a so assumes you want only minima control over the user interface presented to the user. By
default, Windows-based authenti cation uses a standard browser dialog box to collect the user's credentias. If you
want to integrate the form to collect credentidsinto an existing Web page or provide your own login form, you are
out of luck. Forms authentication provides away for you, the devel oper, to determine what interface the user
receives.

All the advantages of forms authentication are not free, however. First, forms authentication requires that the user has
cookies enabled. Although ASP.NET has provided away to track Session state without cookies, it has not provided
away to track forms authentication without cookies. Hopefully, thiswill comein afuture verson of ASP.NET.
Second, you, the developer, need to create alogin page and write some code to make thisall work. ASP.NET
providesthe infrastructure, but you need to provide the specific implementation.

Other Advantages

Maybe you adready do thistype of authentication. So what's the big deal with forms authentication? Perhaps the most
common security mechanism in place today among A SP devel opers provides many of the same advantages. |
provide a customized login page for my users and authenticate them againgt my credentia store. After they are
authenticated, | either write a cookie or save their authentication into asession variable. In every page, | havean
includefilethat looksfor the Session() value or cookie. If it isn't there, | redirect the user back to thelogin page. This
can be very effective but it has two big problems:

1.

1. Whatif | forget theincludefile?
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1.
2.

2. How do | protect PDF, ZIP, or JPG files? Thereis no place to put the codel!
2.

Forms authentication enables meto do dl thiswithout having to include code in every page to check whether the user
was properly authenticated.

NOTE

ASP.NET authentication and authorization is gpplied only to filesthat are mapped to the ASP.NET 1SAPI filter. This
meansthat, by default, it will not be gpplied to any file that isloaded, other than the built-in ASP.NET filetypeslisted
in Chapter 2, "Page Framework"—for example, aJPG or aZIPfile. If you add thesefile typesto the ISAPI filter,
they can participate in the security moded.

Process

When forms authentication is enabled and arequest is made for a page, ASP.NET first determines whether
authentication isneeded. If itis, ASP.NET then checksfor an authentication cookiein the request. If it isnot present,
ASP.NET redirects the user to the login page and passesthe URL of the originad page as a query string parameter,
named ReturnURL, to the login page.

NOTE

The user is sent to the login page using a 302 location-moved redirection. This meansthat any form datathat may
have been included with the request islost.

Thelogin page collects users credentiads and isresponsible for vaidating them againgt acredentia store. Thisis
where you asthe developer get control. The credential store could consist of an LDAP directory, a database, or
even something as smple asan XML file. When the credentids have been verified, RedirectFromLoginPage() is
caled to write an authentication ticket into a cookie and redirect the user to the origina content that the user
requested. A diagram of this processisshownin Figure7.1.

Figure7.1. A processflow for the forms authentication process.
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Passport Authentication

Formsauthentication is cool, but it has one potentia failing. It requires usersto create and maintain a set of
credentials for every Web site that they visit. Wouldn't it be nice to have just one username and password that you
could use at any Ste? That isthe idea behind Microsoft Passport.

Thefirst step to using Microsoft Passport isto request aSite ID. The Site ID identifies your site as avalid Passport
partner and is used as akey by Passport to identify settings related to your site. When you have acquired aSite ID,
you can configure your Site to use Passport. Change the mode attribute of <authentication> element to Passport. A
second optiona element <passport> enables you to specify the location of the Passport login page viathe redirectUrl
attribute. A sample web.config for Passport authentication isshown in Liging 7.6.

Listing 7.6 A web.config Setup for Passport Authentication

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<conpi | ati on defaul t Language="c#" debug="true" />
<aut henti cati on node="Passport">
<passport redirectUl="1ogin.aspx" />
</ aut henti cati on>
<aut hori zati on>
<all ow users="*" /> <l-- Allow all users -->
</ aut hori zati on>
</ syst em web>
<l ocation path="attendees">
<system web>
<aut hori zati on>
<deny users="?" />
</ aut hori zation>
</ syst em web>
</l ocati on>
</ confi guration>

The rest of the web.config isvery smilar to what you used before with forms authentication. Now you need to
provide away for the user to log in. Thisistypicaly done with most participating Passport Sites using a Passport logo
that indicates whether the user islogged in or out. The Passportldentity object provides a method LogoTag2() that
returnsthe HTML necessary to display thislogo.

Passportldentity

This dass contains functiondity for interacting with the Passport authentication service.

If the user isnot logged in, however, no Passportldentity object isavailable. If User.ldentity.|SAuthenticated returns
false, you need to create a new ingtance of Passportldentity and useit to output the login logo. Thislogo isfrequently
placed in anumber of locations around asite, so it isagood ideato wrap it up in aWeb user control. Liging 7.7
shows an example of this contral.
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Listing 7.7 A Web User Control That Wrapsthe Display of the Passport L ogo

namespace Passport
{
usi ng System
usi ng System Dat a;
usi ng System Dr awi ng;
usi ng System Web;
usi ng System Web. U . WebControl s;
usi ng System Web. Ul . Ht ml Control s;

/1] <sunmary>

111 Summary description for passportl ogo.

/1] </ summary>

public abstract class passportlogo : System Wb. U . User Contro

{

/11 <summary>
public passportl ogo()

{
this.Init += new System Event Handl er (Page_I nit);
}
private void Page_Load(object sender, System EventArgs e)
{

System Web. Security. Passportldentity pi;

if(HtpContext.Current. User.ldentity.|sAuthenticated)
pi = (System Web. Security. Passportldentity)
Htt pContext. Current. User. |l dentity;
el se
pi = new System Web. Security. Passportldentity();

i f(Request["ReturnURL"] == null)
Response. Wite(pi.LogoTag2("http://" +
Request . Server Vari abl es[ " SERVER NAME"] . ToString() +

Ht t pCont ext . Current . Request . Pat h, 600, false, "", 1033, false, "", 0, false));
el se
Response. Wi te(pi.LogoTag2(Request["ReturnURL"], 600, false, "", 1033,
false, "", 0, false));
}
private void Page_ Init(object sender, EventArgs e)
{
/11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
/11
InitializeConponent();
}
#regi on Wb Form Desi gner generated code
111 Required net hod for Designer support - do not nodify
/11 the contents of this nethod with the code editor

/11 </ summary>
private void InitializeConponent ()

{
}

#endr egi on

this.Load += new System Event Handl er (t hi s. Page_Load) ;
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The user control first looks to see whether the user has been authenticated. If he is authenticated, the user control
then grabs the Passportl dentity of the user. If heis not authenticated, a new Passportldentity is created. The
LogoTag2 method of the Passportl dentity object is then used to output the appropriate login or logout logo for

Passport.

Thisuser control can now be placed on the home page to provide away to log in. When a user attemptsto accessa
page for which he has insufficient permissions, heisredirected to the URL indicated in the redirectUrl attribute of the
<passport> eement. This page should show a message indicating to the user that he attempted to access
authenticated content and provide away to log in. The easiest way to do thisisto include the passportlogo user
control that you created in Ligting 7.7. A samplelogin.aspx pageisshownin Liging 7.8.

Listing 7.8 Thelogin.aspx Page That I's Shown When Users Attempt to Access Content When They Are
Not Authenticated

<%@ Page | anguage="c#" Codebehi nd="1ogi n. aspx. cs" Aut oEvent Wreup="fal se"
I nherits="Passport.|login" %
<% Regi st er TagPrefi x="ucl" TagNane="passportl ogo" Src="passportl ogo.ascx" %
<! DOCTYPE HTM. PUBLIC "-//WBC//DTD HTML 4.0 Transitional//EN' >
<HTM.>
<HEAD>
<nmet a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<nmet a nanme="CODE_LANGUAGE" Content="C#">
<nmeta name="vs_defaultdientScript" content="JavaScript (ECMAScript)">
<nmeta name="vs_target Schema" content="http://schemas. ni crosoft.com
intellisensel/ie5">

</ HEAD>
<body>
<formid="login" method="post" runat="server">
<pP>
You nust login to access that content... dick on the passport |ogo
tologin...
</ P>
<pP>
&nbsp;
<ucl: passportl ogo id="Passportlogol" runat="server">
</ ucl: passport!| ogo>
</ P>
</ fornp
</ body>
</ HTM_>

If you want to use the personalization features of Microsoft Passport, you will also be interested in the Profile
collection. The GetProfileObject method of the Passportldentity alows you to retrieve attributes from the user's
Passport profile. Thevdid attributesareliged in Table 7.1.

Table 7.1. Vaid Passport Attributes

Attribute Name Description Validation Rules
Accesshility Indicates whether accessbility Must beOor 1.
features should be enabled on

participant Sitesfor this user. 0=no;
1=yes.
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established a Passport wallet.

BDay_precison Defines the precison of the Birthdate |0, 1, 2, 3, or Null.
attribute.
Birthdate Contains the user'sbirth year or birth |Only dates since 12/30/1899 are
date. vdid.
City GeolD that mapstotheuser'scity.  |Must beavaid GeolD.
Country SO 3166 country code for the user's
country.
Gender Gender of user. Must be Null, M, F, or U.
Lang_Preference LCID of the user's preferred
language.
MemberName A legacy dtribute that no longer
containsasign-in name, but can be
used to determine a user's domain.
Use DomainFromMemberName().
Nickname Friendly name the user would like to
be greeted by.
PreferredEmail Theuser's email address.
PostalCode Storesthe postal code for the United
States and other countries, where
appropriate.
ProfilevVerson Represents the version of theusar's  |N/A
core profile.
Region Geol D that mapsto theregionwithin |Must beavadid GeolD.
the user's country.
Wallet Indicates whether the user has 0=no; 1=yes.

To usethe profile data, just passthe name of the core attribute you are interested in to the GetProfil eAttribute()
method. Ligting 7.9 shows a page that retrieves the e-mail address and member name of auser.

Listing 7.9 A Page That Displaysthe PUID, E-mail Address, and Member Name of a L ogged-in Passport

User

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;

usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Web;

usi ng System Wb. Sessi onSt at e;
usi ng System Wb. Ul ;

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanespace Passport

{

[ <summary>

/11 Sunmary description for CDefault.

/1] </sunmmary>
public class CDhefault :

{
public CDhefault()

{

System Web. Ul . Page
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Page. I nit += new System Event Handl er (Page_Init);
}

private void Page_Load(object sender, System EventArgs e)

{
if(User.ldentity.|sAuthenticated)

{
System Web. Security. Passportldentity pi =
(System Web. Security. Passportldentity)User.ldentity;
Response. Wite("<BR>");
Response. Wite("User.ldentity. Name: " + User.ldentity. Nane);
Response. Wite("<BR>");
Response. Wite("Preferred Email: " +
pi["preferredemail"]. ToString());
Response. Wite("<BR>");
Response. Wite("Menber nane: " + pi["nenbername"]. ToString());
Response. Wite("<BR>");

}
}
private void Page_Init(object sender, EventArgs e)
{
/11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
/11
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

{11 <summary>

/1l Required method for Designer support - do not nodify
/1]l the contents of this nethod with the code editor

/11 </ summary>

private void InitializeConponent ()

{
}

#endr egi on

this.Load += new System Event Handl er (t hi s. Page_Load) ;

When using Passport authentication, User.|dentity.Name does not return the login name of the user; ingtead, it returns
aPassport User ID (PUID). Y ou should use thisas akey to any user-specific datayou are storing, rather than usng
the member name or e-mail address (which can change) from the profile.

for RuBoard
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File Authorization

Now that you know how users are authenticated, you need to control what resources they have accessto. File
authorization isthe method of authorization that existed in ASP.old and migrates forward in ASP.NET.

NOTE

Fileauthorization is the only method of authorization that 11S supports. If Allow Anonymousisoff in 1S, authorization
ishandled by 11S. If Allow Anonymousison, ASP.NET applies File Authorization.

File Authorization utilizes Access Control Lists (ACLS) to specify the rolesthat a user must bein to access afile.
After the user has been authenticated, the File Authorization module will take each group inthe ACL for afileand
cdl 1sinRol&() on the passing of the name of the group as a parameter to IsinRol&(). If ISinRol&() returnstrue, the
user is permitted to access the resource. If the File Authorization modul e iterates across each group inthe ACL and
never receives atrue response from IsinRol (), the user is asked to authenticate again.

File Authorization will work with any type of authentication aslong asthe principa is populated with the applicable
roles as part of the authentication process.

for RuBoard
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URL Authorization

One of the downsides of File Authorization isthe maintenance of the ACLs on the resources that you want to

protect. ACLs are frequently lost when using FTP to transfer filesto aWeb site. ACLsadso havea
sometimes-confusing inheritance modd that, for alarge Site, can cause maintenance headaches. ASP.NET provides
URL Authorization asaway to authorize users by attaching role information to URLswithin aWeb site. ThisURL to
Role mapping isdonein the web.config file. The URL Authorization module uses the <authorization> element to
gorethismapping. Y ou saw thisearlier in the web.config fileused in Liging 7.3. The authorization € ement can
contain both alow and deny eements. Both alow and deny eements have a users attribute, aroles attribute, and a
verb attribute. Each attribute will accept acomma-separated list of items. The users attribute is used to match
identities. There are two specid identities. The "*" identity is used to represent al users. The"?" isused to represent
anonymous Users.

Before evauating the authorization dement, amerged authorization ligt is crested by taking the authorization list from
al of the gpplicable .config files, including the machine.config file. Thismerged list isthen evauated from thetop to
the bottom. Let'slook at some examples.

<aut hori zati on>
<deny users="?"/>
</ aut hori zati on>

Thisisafragment from theweb.configin Ligting 7.3. What thissaysisthat | want to deny all anonymous users—"?"
means anonymous users. But if | am denying dl anonymous users, don't | have to alow authenticated users? Asit
turns out, no. Remember that the preceding list is merged with machine.config at the very least. Machine.config by
default contains the following fragment:

<aut hori zati on>
<al | ow users="*"/>
</ aut hori zati on>
Whi ch neans that the merged list during evaluation will ook |ike:
<aut hori zati on>

</ aut hori zati on>

Thefirst deny users makes sure that no anonymous users are allowed in. The second allow users saysthat everyone
isalowed, which means everything other than anonymous usersin this case, meaning only authenticated users. Let's
take alook at another fragment.

<aut hori zati on>
<al | ow rol es="BUl LTI N\ Admi ni strators" />
<deny users="*" [>

</ aut hori zati on>

What does this do? Can you guess? Remember top to bottom evaluation. Thefirst dement saysthat if the Principd is
amember of the built-in Windows NT group Adminigtrators, | should be alowed access. If | am not amember of
this group, the next dement takes effect, denying anyone ese. Y ou may wonder why the <allow users="*"/>in
meachine.config doesn't il |et everyonein. When thelist ismerged, conflicting rules are ordered based on which one
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iscontained within a.config file that is"closer” to the page being requested. Because the web.config is*closer” to the
page than the machine.config, the <deny users="*"/> dement overridesthe <allow users="*"/>. Let's try one more;

<aut hori zati on>
<al | ow users="sa" rol es="BU LTI N\\ Adm ni strators, KINSMAN\ Publishers" />
<deny users="*" [>

</ aut hori zati on>

Inthis case, the one dlow eement isdoing alot of work. It saysthat if | am logging in with an account caled "sa' or
aPrincipa with the "BUILTIN\Adminigtrators' role or a Principa with the "KINSMAN\Publishers' role, | am
granted access. Anyone elseis denied access.

<L ocation>

The authorization element that we have looked at so far appliesto the Web site asawhole. In many cases| might
want to apply different authorization e ementsto different parts of the URI namespace. The location e ement provides
away to do this. The location element allows the devel oper to specify adifferent set of settings for a subset of the
URI namespace. The location element has two attributes. The first, path, indicates what part of the namespace the
settings apply to. The second, alowOverride, can be set to fase to prevent another web.config lower in the hierarchy
from overriding the settings contained within the location eement.

Let'stake aWeb site that has aneed to secure three paths. The http://www.deeptraining.com/attendees path should
be available only to people in the attendee, publisher, or administrator roles. The

http:/Amnww.deeptrai ning.com/publish path should be available only to peoplein the publisher or administrator roles.
Finaly, the path http://mww.deeptraining.com/admin should be available only to usersin the administrator role. The
web.configin Ligting 7.10 shows away to do this using the location element.

Listing 7.10 A web.config That Usesthe L ocation Element to Specify Different Authorization
Requirementsfor Different Directories

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<aut henti cati on node="For ns">
<fornms name="FORMJRL" | ogi nUrl ="1o0gi n.aspx" protection="All"
ti meout="30" />
</ aut henti cati on>
<aut hori zati on>
<al | ow users="*" [>
</ aut hori zati on>
</ syst em web>
<l ocati on path="adm n">
<system web>
<aut hori zati on>
<allow rol es="Adm nistrator" />
<deny users="*" [>
</ aut hori zati on>
</ syst em web>
</l ocation>
<l ocati on path="publish">
<system web>
<aut hori zati on>
<allow rol es="Adm nistrator" />
<al | ow rol es="Publisher" />


http://www.deeptraining.com/attendees 
http://www.deeptraining.com/publish 
http://www.deeptraining.com/admin 
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<deny users="*" [>
</ aut hori zati on>
</ syst em web>
</l ocati on>
<l ocation path="attendees">
<system web>
<aut hori zati on>
<al l ow rol es="Admi ni strator" />
<al | ow rol es="Publ i sher" />
<al | ow rol es="Att endees" />
<deny users="*" [>
</ aut hori zati on>
</ syst em web>
</l ocati on>
</ confi guration>

Notethat | alow dl usersto accessthe root of the application. At the very least, | must alow al usersto accessthe
login.aspx form, which happensto resdein the root. If you don't want users to be able to accessthe root in an
unauthenticated fashion, create alocation € ement specifically to dlow accessto login.aspx, like this

<l ocati on pat h="I ogi n. aspx" >
<syst em web>
<aut hori zati on>
<al | ow users="*" [>
</ aut hori zati on>
</ syst em web>
</l ocation>

for RuBoard
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Custom Roleswith Forms Authentication

We have discussed so far how to authenticate a user with forms authentication. This process gives you an identity to
authorize againg. With Windows authentication, you have both an identity and alist of rolesto authorize againg.
How do you use role mappings with forms authentication to authorize againgt?

With alittle work, you can add roles to the forms authentication model. Y ou will use the web.configin Listing 7.11,
which defines the roles that are required for accessto various URL s in the gpplication.

Listing 7.11 Web.config That Uses L ocation M apping and URL Authorization to Map Rolesto
Application L ocations

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<aut henti cati on node="Forns">
<forms name="FORMURL" | ogi nUrl ="1 ogi n. aspx" protection="AI"
ti meout ="30" />
</ aut henti cati on>
<l--  AUTHORI ZATI ON
This section sets the authorization policies of the application. You can
al l ow or deny access
to application resources by user or role. Wldcards: "*" nean everyone,
"?" means anonynous
(unaut henti cat ed) users.

-->
<aut hori zati on>
<all ow users="*" /> <l-- Allow all users -->
<l-- <allow users="[comma separated |ist of users]”
rol es="[ comma separated list of roles]"/>
<deny users="[comma separated |ist of users]”

rol es="[ comma separated list of roles]"/>
-->
</ aut hori zati on>
</ syst em web>
<l ocati on pat h="Adm ni strator">
<system web>
<aut hori zati on>
<al l ow rol es="Admi ni strator" />
<deny users="*" [>
</ aut hori zation>
</ syst em web>
</l ocati on>
<l ocati on pat h="Publisher">
<system web>
<aut hori zati on>
<al l ow rol es="Admi ni strator" />
<al | ow rol es="Publ i sher" />
<deny users="*" [>
</ aut hori zation>
</ syst em web>
</l ocati on>
<l ocati on path="User">
<system web>
<aut hori zati on>
<al l ow rol es="Admi ni strator" />
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<al l ow rol es="User" />
<deny users="*" [>
</ aut hori zati on>
</ syst em web>
</l ocati on>
</ confi guration>

Next, create another smplelogin form. It will collect aset of credentids and dlow auser with ausername of either
"Adminigrator” or " Chris' into the application. Listings 7.12 and 7.13 show thelogin page.

Listing 7.12 A Login Page for Gathering Credentials That Will Authenticate Only Two Users: Chrisand
Adminigrator

<% Page | anguage="c#" Codebehi nd="1ogi n. aspx. cs" Aut oEvent Wreup="fal se"
I nherits="FormAut hori zati onURL. | ogi n" %
<I DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >
<HTM.>
<HEAD>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<nmet a nanme="CODE_LANGUAGE" Content="C#">
<nmeta name="vs_defaultdientScript" content="JavaScript (ECMAScript)">
<nmeta name="vs_target Schema" content="http://schemas. ni crosoft.com
intellisense/ieb5">
</ HEAD>
<body ns_positioni ng="Gi dLayout ">
<formid="login" method="post" runat="server">
<asp: Label id="IDbl User Nane" style="Z-1NDEX: 101; LEFT: 36px; POCSITION
absol ute; TOP: 43px" runat="server">User Name:</asp: Label >
<asp: Button id="btnLogi n" style="Z-1NDEX: 105; LEFT: 290px; PGCSI TI ON
absol ute; TOP: 40px" runat="server" Text="Logi n" tablndex="4"></asp: Button>
<asp: Text Box id="txtPassword" style="Z-1NDEX: 104; LEFT: 119px;
PCSI TI ON: absol ute; TOP: 74px" runat="server" tablndex="3"
Text Mode="Passwor d" ></ asp: Text Box>
<asp: Text Box id="txtUser Nane" style="Z-1NDEX: 102; LEFT: 119px;
PCSI TI ON: absol ute; TOP: 41px" runat="server" tablndex="1"></asp: Text Box>
<asp: Label id="IDbl Password" style="Z-1NDEX: 103; LEFT: 36px; POCSITI ON
absol ute; TOP: 77px" runat="server" tablndex="2">Password: </ asp: Label >
<asp: Requi redFi el dval i dat or i d="RequiredFi el dval i dat or 1"
style="Z-1 NDEX: 106; LEFT: 44px; POSITION: absolute; TOP: 131px" runat="server"
Error Message="User Nanme is required."
Cont r ol ToVal i dat e="t xt User Nane" ></ asp: Requi r edFi el dVval i dat or >
<asp: Requi redFi el dval i dat or i d="RequiredFi el dval i dat or 2"
style="Z-1 NDEX: 107; LEFT: 46px; POSITION: absol ute; TOP: 165px" runat="server"
Error Message="Password is required."
Cont r ol ToVal i dat e="t xt Passwor d" ></ asp: Requi r edFi el dVval i dat or >
<asp: Label id="I|Dbl Message" style="Z-1NDEX: 108; LEFT: 44px; PGCSI TI ON
absol ute; TOP: 8px" runat="server" Wdth="285px" Hei ght="19px"
For eCol or =" Red" ></ asp: Label >
</ fornp
</ body>
</ HTM_>

Listing 7.13 The Class Filefor the Pagein Ligting 7.12

usi ng System

usi ng System Col | ecti ons;
usi ng Syst em Conponent Model
usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Web;

usi ng System Wb. Sessi onSt at e;
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usi ng System Wb. Ul ;
usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

nanespace FormAut hori zati onURL
{
/1] <sunmary>
/1] Sunmary description for |ogin.
11 </ sumrary>
public class login : System Wb. U . Page
{
protected System Web. U . WebControl s. Label | bl User Nane;
protected System Web. U . WbCont rol s. Button btnLogi n;
protected System Web. U . WebCont r ol s. Text Box t xt Passwor d;
protected System Web. U . WebCont r ol s. Text Box t xt User Nane;
protected System Web. U . WebControl s. Label | bl Password;
protected System Web. U . WebCont r ol s. Requi r edFi el dval i dat or
Requi r edFi el dval i dat or 1;
protected System Web. U . WebCont rol s. Requi r edFi el dval i dat or
Requi r edFi el dval i dat or 2;
protected System Web. U . WbCont rol s. Label | bl Message;

public | ogin()

{
Page. I nit += new System Event Handl er (Page_Init);
}
private void Page_Load(object sender, System EventArgs e)
{
/1 Put user code to initialize the page here
}
private void Page_ Init(object sender, EventArgs e)
{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

/11 <summary>

/1!l Required method for Designer support - do not nodify

/1l the contents of this nethod with the code editor.

/1] </ summary>

private void InitializeConponent ()

{
this.btnLogin.dick += new System Event Handl er (t hi s. bt nLogi n_d i ck);
this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void btnLogin_Cick(object sender, System EventArgs e)

{
swi t ch(txt User Nane. Text)

{

case "Chris":

case "Adninistrator":
System Web. Security. For msAut henti cati on. Redi r ect Fr onLogi nPage

(txt User Name. Text, false);

br eak;

defaul t:
| bl Message. Text = "lnvalid User";
br eak;
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}

Thissofar issmilar to past examples. Now you need to add one more thing to the mix. Before the authorization
process begins, an application event israised, AuthorizeReguest. By handling this event, you can do some extrawork
before any page is authorized. In this case, you are going to replace the default principal with anew instance of
GenericPrincipd , with oneimportant difference. Y ou are going tofill in the role information. Thiswill dlow you to
then perform authorization againgt the roles. The congtructor for GenericPrincipa alowsyou to passalist of roles
into it. After creating the new GenericPrincipa, you will replace the default one with the one you have created.

NOTE

The AuthorizeRequest event isfired for every request, including theinitia one when the user isn't authenticated, the
onethat returnsin thelogin form, and so on. It isagood ideato check whether the user is authenticated prior to
attempting to perform the role mapping. Thisis easily done using the IsAuthenticated property of the identity.

Application events are typically handled in the global .asax. Ligting 7.14 shows aglobal .asax that handlesthe
AuthorizeRequest event. The codefirst checksto make sure the user is authenticated. If sheis, it then maps her into
roles based on her identity. A new GenericPrincipa is created with the gppropriate role information, and that isit!

Listing 7.14 The global.asax Class That Handlesthe AuthorizeRequest Application Event

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;
usi ng System Web;

usi ng System Wb. Sessi onSt at e;

nanespace FormAut hori zati onURL
{
/1l <sunmary>
/1l Sunmary description for d obal.
/1] </sunmmary>
public class dobal : System Wb. H t pApplication

{

protected void Application_AuthorizeRequest (object sender,
System Event Args e)

/1 Make sure the user is authenticated
i f(H tpContext. Current. User.ldentity.|sAuthenticated)
{
/1 Map the user to a role based on their identity
switch(HttpContext. Current. User.|ldentity. Nane)
{
case "Chris":
H t pCont ext. Current. User = new
System Security. Principal.GenericPrincipal (HtpContext.Current.User.ldentity, new
string[] {"Publisher"});
br eak;
case "Adm nistrator":
H t pCont ext. Current. User = new
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System Security. Principal.GenericPrincipal (HtpContext.Current. User.ldentity, new
string[] {"Adnministrator", "Publisher"});
br eak;
defaul t:
H t pCont ext. Current. User = new
System Security. Principal.GenericPrincipal (HtpContext.Current. User.ldentity, new
string[] {"User"});

}

br eak;

}

for RuBoard
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for RuBoard

Pulling It All Together

So far we have looked at each featurein isolation. Let'stry to pull together aredistic examplethat you might be able
to usein your work that combines al these concepts. Y ou are going to create a\Web site, as mentioned earlier, that
contains three authenticated and authorized subdirectories: attendees, publish, and admin. Forms authentication will
be used to authenticate the users againgt aMicrosoft SQL Server—based credential store. URL authorization will be
used to protect the subdirectories based on role information stored in Microsoft SQL Server. First, you need to
create aweb.config file that turns on forms authenti cation and defines the authorization € ements for the appropriate
subdirectories. Ligting 7.15 shows the web.config.

Listing 7.15 Web.config File Sets Authentication to Formsand Definesthe URL Authorization Settingsfor
the Three Subdirectories

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<aut henti cati on node="Forns" >
<forms | ogi nUrl ="1ogi n. aspx" />
</ aut henti cati on>
<aut hori zati on>
<all ow users="*" /> <l-- Allow all users -->
</ aut hori zati on>
</ syst em web>
<l ocati on path="adm n">
<system web>
<aut hori zati on>
<al l ow rol es="Admi ni strator" />
<deny users="*" [>
</ aut hori zation>
</ syst em web>
</l ocati on>
<l ocati on pat h="publish">
<system web>
<aut hori zati on>
<al |l ow rol es="Adm ni strat or, Publ i sher" />
<deny users="*" [>
</ aut hori zation>
</ syst em web>
</l ocati on>
<l ocation path="attendee">
<system web>
<aut hori zati on>
<al | ow rol es="Admi ni strator, Publ i sher, Att endee" />
<deny users="*" [>
</ aut hori zation>
</ syst em web>
</l ocati on>
</ confi guration>

Thissats up thefollowing restrictions:

« Theadmin directory requiresthe Adminigtrator role
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» Thepublish directory accepts either the Adminisirator or Publisher roles

The attendee directory accepts the Administrator, Publisher, or Attendeeroles

After thisstructureisin place, you need to create alogin page asin the previous examples. The HTML for thislogin
page isSmilar to the ones we have shown before; however, the code behind it is very different.

In this example, you are storing the roles associated with auser in Microsoft SQL Server. Each time the user comes
back to the Ste after theinitial authentication, you need to add the role information to the Principa asshown in earlier
examples. Hitting the database on every request just to retrieve the role information is clearly inefficient. Y ou could
potentidly cache the roleinformation in Sesson(), but if you are operating in aWeb farm, you would have to make
sure you are using some form of shared Session state. Remember, however, that each time you authenticate auser, a
cookieis sent down and used for future authentications. It appearsto be an ided location to storetherole
information. Asit turns out, the ticket that is stored in the cookie is represented by the FormsAuthenticationTicket
class

FormsAuthenticationTicket

Member of System.Web.Security.

Assembly: System.Web.dll.

The FormsAuthenticationTicket class represents the data that is encrypted and stored in acookie for usein forms

authentication.

Properties

CookiePath Expiration Expired
|sPersstent |ssueDate Name
UsarData Vedson

This class provides a member, UserData, that can be used to store the role information. This member isasiring, not
aname/vaue collection as you might expect. During theinitia request on retrieving the role information from the
database, you will placeit into acomma-separated va ue string and place this string into the UserData member.

NOTE

Remember that the UserDatalis passed back and forth from the client to the server on potentialy every request. You
don't want to store alarge amount of datain UserData, becauseit will dow down performance.
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During future requests, you will retrieve the role information from the UserData and use the Split() function to break it
up into astring array suitable for passing to the GenericPrincipa congtructor. One downside of doing thisisthat you
can no longer use the smple RedirectFromL oginPage() function in the Login page. It instead must do al the work to
create the ticket, encrypt it, add it to the Response.Cookies collection, and findly redirect the user to theinitia page
that he requested. Ligtings 7.16 and 7.17 show login.aspx, which implementsdl thisfunctiondity.

Listing 7.16 TheHTML for login.aspx

<%@ Page | anguage="c#" Codebehi nd="1ogi n. aspx. cs" Aut oEvent Wreup="fal se"
I nherits="DBFor mJRL. | ogi n" %
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN' >
<HTM_>
<HEAD>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<met a nanme="CODE_LANGUACE" Content ="C#">
<nmeta nanme="vs_defaultdientScript" content="JavaScript (ECMAScript)">
<nmeta nanme="vs_target Schema" content="http://schemas. m crosoft.com
intellisense/ie5">
</ HEAD>
<body MS_PCSI TI ONI NG=" Gri dLayout " >
<formid="login" method="post" runat="server">
<asp: Label id="IblEmail" style="Z-1NDEX: 101; LEFT: 8px; PCSITI ON
absol ute; TOP: 8px" runat="server">Email : </ asp: Label >
<asp: TextBox id="txtEmail" style="Z-1NDEX: 102; LEFT: 78px; POCSI TI ON
absol ute; TOP: 5px" runat="server"></asp: Text Box>
<asp: Label id="IDbl Password" style="Z-1NDEX: 103; LEFT: 8px; PGCSITI ON
absol ute; TOP: 44px" runat="server">Password: </ asp: Label >
<asp: Text Box id="t xt Password" style="Z-1NDEX: 104; LEFT: 78px;
PCSI TI ON: absol ute; TOP: 39px" runat="server" Text Mode="Password"></asp: Text Box>
<asp: Button id="btnLogin" style="Z-1NDEX: 105; LEFT: 249px; PGCSI Tl ON
absol ute; TOP: 6px" runat="server" Text="Logi n"></asp: Button>
<asp: RequiredFi el dvalidator id="rfvEmail" style="Z-1NDEX: 106; LEFT:
13px; POSI TION: absolute; TOP: 78px" runat="server" ErrorMessage="You nust enter an
emai | address." Control ToVal i dat e="t xt Emai | " ></ asp: Requi r edFi el dval i dat or >
<asp: RequiredFi el dval i dator id="rfvPassword" style="Z-1NDEX: 107; LEFT:
13px; POSI TION: absolute; TOP: 105px" runat="server" ErrorMessage="You nust enter a
password." Control ToVal i dat e="t xt Passwor d" ></ asp: Requi r edFi el dval i dat or >
<asp: Label id="IbllnvalidPassword" style="Z-INDEX: 108; LEFT: 13px;
PCSI TI O\ absol ute; TOP: 135px" runat="server" ForeCol or =" Red"
Vi si bl e="Fal se">Invalid
passwor d. </ asp: Label >
</form
</ body>
</ HTM.>

Listing 7.17 The Classfor thelogin.aspx Pagein Liging 7.16

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model
usi ng System Dat a;

using System Data. Sql dient;

usi ng System Dr awi ng;

usi ng System Wb;

usi ng System Web. Sessi onSt at e;
usi ng System Wb. Ul

usi ng System Web. Ul . WebCont r ol s;
usi ng System Web. Ul . Ht nl Control s;
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namespace DBFor mJRL

{

t xt Passwor d. Text + ,

[ <summary>

/1l Summary description for
/1] </ summary>
public class login :

{

pr ot ect ed
pr ot ect ed
pr ot ect ed
pr ot ect ed
pr ot ect ed
pr ot ect ed
pr ot ect ed

Syst em W\b.
Syst em Wb.
Syst em Wb.
Syst em Wb.
Syst em Wb.
Syst em Web.
Syst em Web.

ul
ul
ul
ul
ul
ul
ul

| ogi n.

System Web. Ul . Page

. WebCont rol s.
. WebControl s.
. WbControl s.
. WebControl s.
. WebControl s.
. WbControl s.
. WbControl s.

Label | bl Email;

Text Box txt Email;

Label | bl Password;

Text Box txt Password;

Butt on bt nLogi n;

Requi r edFi el dval i dat or rfvEnail;
Requi r edFi el dval i dat or rfvPassword;

protected System Web. U . WbControl s. Label |blInvalidPassword;

public | ogin()

{
Page. I nit += new System Event Handl er (Page_Init);
}
private void Page_Load(object sender, System EventArgs e)
{
/1 Put user code to initialize the page here
}
private void Page_Init(object sender, EventArgs e)
{
11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
11
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

{11 <summary>

/1l Required method for Designer support - do not nodify

/1l the contents of this nethod with the code editor.

/1] </ summary>

private void InitializeConponent ()

{
this.btnLogin.dick += new System Event Handl er (t hi s. bt nLogin_d i ck);
this.Load += new System Event Handl er (t hi s. Page_Load) ;

}

#endr egi on

private void btnLogin_Cdick(object sender,
{

Sql Dat aReader sdr;

/]l Create a connection

Sql Connection sc = new Sgl Connection(Application["DSN'].ToString());

System Event Args e)

/1 Open the database connection

sc. Qpen();

/]l Create a conmand to get the user
Sql Command cnd = new Sqgl Conmand(" Get User '" + txtEnmail.Text + "', '" +
mrn SC);

/1 Execute the command
sdr = cnd. Execut eReader () ;

/]l Attenpt to read the first record
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i f(sdr.Read())
{

/1 close the datareader

sdr. d ose();

/]l Get the list of roles the user is in

Sql Dat aReader dr Rol es;

Sql Command cndRol es = new Sgl Command(" CGet Roles '" + txtEmail. Text +
", sC);

ArrayList arRoles = new Arraylist();

/1 Execute the comand
dr Rol es = cndRol es. Execut eReader () ;

/]l Get a string builder to store the roles in a csv list
System Text. StringBuil der bldr = new System Text. StringBuil der();

/1 Loop through the Iist of roles and get them
whi | e(dr Rol es. Read())

bl dr . Append(dr Rol es["Rol e"]);
bl dr. Append(",");
}

/1 Strip the last conma
bl dr . Renove(bl dr. Length - 1, 1);

/]l Create an authentication ticket

/] Place a serialized representation of the roles into the
aut henti cation ticket

Syst em Web. Security. FornsAut henti cati onTi cket ticket = new
System Web. Security. FornsAut henti cati onTi cket (1, txtEmail.Text, DateTi me. Now,
Dat eTi me. Now. AddM nut es(20), false, bldr.ToString());

/1l Get the encrypted version of the ticket
string strEncrypted =
Syst em Web. Security. For nsAut henti cati on. Encrypt (ticket);

/1 Put it into a cookie

Ht t pCooki e hc = new Ht t pCooki e( Syst em Web. Security.
For nsAut hent i cati on. For nsCooki eNane, strEncrypted);

hc. Expi res = Dat eTi me. Now. AddM nut es( 20) ;

/! Add it to the cookies collection
Response. Cooki es. Add( hc);

/1l Redirect the user to the page they requested
string strReturnURL = Request. Parans["ReturnUrl"].ToString();

if(strReturnURL !'= "") Response. Redirect(strReturnURL);

}

el se
/1 Show a nessage that the credentials are invalid
I bl I nval i dPassword. Vi si bl e = fal se;

}

}
End Sub

}

This code relies on three tablesin Microsoft SQL Server to storethe credentids: Users, Roles, and
UserRoleMappings. Figure 7.2 shows the relationships between these tables. Listing 7.18 isa script that can be used
to create the tables and stored procedures that are used by the login.aspx page.
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Figure 7.2. The relationships between the User s, Roles, and User RoleM appings tables.
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| mper sonation

Impersonation isthe capability for the ASP.NET processto run in the context of aparticular user identity. Itissaid to
"impersonate” the logged-in user and is capable of using the logged-in user'sidentity to act on the user's behalf.

By default, Impersonation is not enabled in ASP.NET. Y ou might initialy doubt this because if you look at the
User.Identity.Name property with Windows authentication enabled, it will be set to the logged-in user. This,
however, isnot theidentity that the ASP.NET application is using to access resources. Theidentity that is shown
hereisused during URL authorization and file authorization, but will not be used as the identity when calling other
base class functiondity.

Determining ldentity with Windowsl dentity

To determine theidentity under which the ASP.NET processis running, you can use astatic method, GetCurrent, of
the Windowsdl dentity to return the identity under which the current process is executing. When you examine the name
returned by GetCurrent, you will seethat you are redly running under the SY STEM account.

Ligtings 7.20 and 7.21 show a page that compares the results from User.I dentity and Windowsl dentity. GetCurrent().

Listing 7.20 Webform1l.aspx

<%@ Page | anguage="c#" Codebehi nd="WebFor mL. aspx. cs" Aut oEvent Wr eup="fal se"
I nherits="Defaul tlnpersonation. WebFor mL." %
<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTML 4.0 Transitional//EN'" >
<HTM>
<HEAD>
<met a name="GENERATOR' Content="M crosoft Visual Studio 7.0">
<nmet a nanme="CODE_LANGUAGE" Content="C#">
<neta nanme="vs_defaultdientScript" content="JavaScript (ECMAScript)">
<nmeta nanme="vs_target Schema" content="http://schemas. n crosoft.com
intellisense/ieb5">
</ HEAD>
<body>
<formid="Forml" method="post" runat="server">
<pP>
<STRONG st yl e="FONT- FAM LY: Verdana">W ndows | nper sonati on</ STRONG>
</ P>
<TABLE styl e="FONT- FAM LY: Verdana" cell Spaci ng="1" cel | Paddi ng="1"
wi dt h="300" border="1">
<TR>
<TD col span="2">
<STRONG>User </ STRONG>
</ TD>
</ TR>
<TR>
<TD>
| sAut hent i cat ed:
</ TD>
<TD>
<asp: Label id="IDbl Userl sAuthenti cated"
runat ="server"></ asp: Label >
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</ TD>
</ TR>
<TR>
<TD>
Aut hent i cati on Type:
</ TD>
<TD>
<asp: Label id="IDbl User Aut henti cati onType"
runat ="server"></ asp: Label >
</ TD>
</ TR>
<TR>
<TD>
Name:
</ TD>
<TD>
<asp: Label id="IDbl User Name" runat="server"></asp: Label >
</ TD>
</ TR>
<TR>
<TD>
</ TD>
<TD>
</ TD>
</ TR>
<TR>
<TD col span="2">
<STRONG>W ndows| dent i t y</ STRONG>
</ TD>
</ TR>
<TR>
<TD>
| sAut henti cat ed
</ TD>
<TD>
<asp: Label id="I|Dbl WIsAuthenticated"
runat ="server"></ asp: Label >
</ TD>
</ TR>
<TR>
<TD>
Aut hent i cati onType
</ TD>
<TD>
<asp: Label id="Ibl W Aut henti cati onType"
runat ="server"></ asp: Label >
</ TD>
</ TR>
<TR>
<TD>
Name:
</ TD>
<TD>
<asp: Label id="IDbl WNanme" runat="server"></asp: Label >
</ TD>
</ TR>
<TR>
<TD>
</ TD>
<TD>
</ TD>
</ TR>
</ TABLE>
</ fornp
</ body>
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</ HTM.>

Listing 7.21 The Code Behind Classfor WebForm1.aspx Showing the Difference Between User .| dentity
and Windowsl dentity.GetCurrent() with Imper sonation Disabled

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;

usi ng System Dat a;

usi ng System Dr awi ng;

usi ng System Wb;

usi ng System Web. Sessi onSt at e;
usi ng System Wb. Ul ;

usi ng System Web. Ul . WebControl s;
usi ng System Web. Ul . Ht nl Control s;

namespace Def aul t| npersonation
{
/1] <sunmary>
/1] Summary description for WebFornil.
I </ summary>
public class WbForml : System Web. Ul . Page
{
protected System Web. U . WbControl s. Label | bl Userl sAut henti cat ed;
protected System Web. U . WbControl s. Label | bl User Aut henti cati onType;
protected System Web. U . WbControl s. Label | bl User Nane;
protected System Web. U . WbControl s. Label | bl WI sAut henti cat ed;
protected System Web. U . WbControl s. Label | bl W Aut henti cati onType;
protected System Web. U . WbControl s. Label | bl W Nane;

public WebFornl()
{

}

Page. I nit += new System Event Handl er (Page_Init);

private void Page_Load(object sender, System EventArgs e)

{
this. | bl UserlsAut henticated. Text =
User.ldentity.|sAuthenticated. ToString();
this.| bl UserAut henticati onType. Text = User.ldentity.
Aut henti cati onType. ToString();
this. | bl User Nane. Text = User.ldentity. Naneg;

System Security. Principal. Wndowsldentity wi = System Security.
Princi pal . Wndowsl dentity. GetCurrent();
this. | bl WAut henti cati onType. Text = w . Aut henti cati onType. ToString();
this.|blWIsAut henticated. Text = wi.|lsAuthenticated. ToString();
thi s. | bl WNane. Text = wi . Nane;

}
private void Page_ Init(object sender, EventArgs e)
{
/11
/] CODEGEN:. This call is required by the ASP. NET Web For m Desi gner.
/11
InitializeConponent();
}

#regi on Wb Form Desi gner generated code

/11 <summary>

/1!l Required method for Designer support - do not nodify
/1l the contents of this method with the code editor.
/1] </ summary>

private void InitializeConponent ()
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{ this.Load += new System Event Handl er (t hi s. Page_Load) ;
}
#endr egi on
}

}

Running this page returnsthe following:

User

| SAuthenticated: True

Authentication Type: NTLM

Name KINSMAN\ckinsman

Windowsd dentity

| SAuthenticated: True

AuthenticationType: NTLM

Name NT AUTHORITY\SYSTEM

Now, turn impersonation on. Thisis done by adding the <identity> element to the web.config and setting the
Impersonate attribute to true. The modified web.configisshownin Listing 7.22.

Listing 7.22 Web.config Set Up for Impersonation

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<identity inpersonate="true" />
<conpi | ati on defaul t Language="c#" debug="true" />
<aut henti cati on node="W ndows" />
<aut hori zati on>
<al l ow users="*" /> <l-- Allow all users -->
</ aut hori zati on>
</ syst em web>
</ configuration>

If you run the same page shown in Ligting 7.21, you will find that the names returned by Windowsl dentity.GetCurrent
and by User.Identity are the same. The output from the page will look likethis:

User

| SAuthenticated: True

Authentication Type: NTLM

Name: KINSMAN\ckinsman
Windowsl dentity

| SAuthenticated: True
AuthenticationType: NTLM

Name: KINSMAN\ckinsman
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Now callsto access resources will operate as though you were the logged-in user, in my case,

KINSMAN\ckinsman. What happens with an unauthenticated or anonymous user when impersonation is enabled? In
this case, the ASP.NET behavior closely mirrors ASP.old behavior. The user appearsto be unauthenticated and
ISAuthenticated returnsfase. If you check Windowsl dentity.|sA uthenticated, however, you will seethat it has
IsAuthenticated set to true. It hasto be, because thisisthe identity that ASP.NET isrunning under. It isimpossible
for the process to be running with no associated identity. So what identity isit usnginthiscase?Itisusing the
IUSR_<machinename> identity that |1S creates during ingtdlation. The same page run in adirectory with anonymous
enabled will look likethis:

User

| SAuthenticated: Fdse

Authentication Type:

Name:

Windowsd dentity

| SAuthenticated: True

AuthenticationType: NTLM

Name: KINSMANAIUSR_STEPTOE

The machine| ran this code on was named STEPTOE, and as you would expect, the identity that the ASP.NET
processis running under isshown to be IUSR_STEPTOE.

Hard-Coded | mper sonation

ASP.NET provides an additional option for impersonation. It is possible within the <identity> el ement to hard-code
the account that you would like ASP.NET to run under. If you hard-code the account into the identity element, this
account is used to run the ASP.NET process regardless of whether the user is authenticated or not. Let's take alook
at this. Listing 7.23 shows the modified web.config with a hard-coded user account.

Listing 7.23 Web.config with a Har d-Coded I mper sonation Account

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<identity inpersonate="true" userName="KlI NSMAN\ Chri sKi nsnman"
passwor d="password" />
<conpi |l ati on defaul t Language="c#" debug="true" />
<aut henti cati on node="W ndows" />
<aut hori zati on>
<all ow users="*" /> <l-- Allow all users -->
</ aut hori zati on>
</ syst em web>
</ confi guration>

If you modify the web.config asshownin Ligting 7.23 and run the same page with anonymous enabled, you will get
the following output:

User

[SAuthenticated: Fase
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Authentication Type:

Name:

Windowsdl dentity

| SAuthenticated: True

AuthenticationType: NTLM

Name: KINSMAN\ChrisKinsman

Notice that the nameis now set to the account that you specified in web.config. If you disable anonymous, you will
et thisoutput:

User

ISAuthenticated: True

Authentication Type: NTLM

Name: KINSMAN\ckinsman
Windowsl dentity

ISAuthenticated: True

AuthenticationType: NTLM

Name: KINSMAN\ChrisKinsman

Noticein this casethat the name differs. Both are domain accounts. The Windowsl dentity. GetCurrent().Name isthe
account that | hard-coded in the web.config. The User.Identity.Name isthe account that | used to authenticate the

Web request.

for RuBoard



This document is created with the unregistered version of CHM2PDF Pilot

for RuBoard

Chapter 8. HttpHandlersand HttpModules

IN THISCHAPTER

 AnOveview of ASP.NET Request Handling

» HttpModules

» HttpHandlers

e Dynamic Handler Assgnment

¢ ClassReference

In ASP.old, you just couldn't do certain thingsusing ASP. If you wanted to creste something similar to the output
caching in ASP.NET, you were forced to step outside ASP.old and use Internet Server API (ISAPI) filters. If you
wanted to create a program that handled dl fileswith a certain extension, you had to step outside ASP. If you
wanted to write something that participated in the processing of each and every page, you had to step outside ASP.

One of thegoasof ASP.NET wasto alow you to do everything you could potentially conceive of related to Web
programming directly in the product. It shouldn't limit you. To that end, Microsoft added two new concepts:
HttpModules and HitpHandlers. These did not exist ingde of ASP.old. To find andlogous functiondity, you had to
step outside into the world of ISAPI programming. HttpM odules and HitpHandlers are fairly smilar to ISAF filters,
but they implement dightly different functiondlity.

for RuBoard
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An Overview of ASP.NET Request Handling

To understand how HttpModules and HitpHandlersfit into the scheme of things, you have to understand the way that
ASP.NET handles arequest. When arequest isreceived by Internet Information Server (11S), it looks at the
extenson to determine which ISAPI filter should handle the request. For any of the supported file extensons, such as
.agpx or .aamx, the answer isaspnet_isapi.dil. When ASP.NET fires up, it performs amost the same process again.

It looks at the request and comparesit to the <httpHandlers> section of the .config file. By default, machine.config
maps .aspx filesto the PageHandlerFactory and .asmix files to the WebServiceHandlerFactory. This mapping
determinesthe HttpHandler (class) that isresponsible for handling the request. With the concept of mapping, you can
create anew HttpHandler and map it to anew type of request. In fact, thisis exactly what Microsoft did with
Trace.axd. Youwill find that it isanew HttpHandler that is registered in machine.config for any request path that
endsin trace.axd.

While processing arequest received from 1S, ASP.NET raises severd events. They areraised in the following order:
1.

1. BeginRequest

=

N

AuthenticateRequiest

N

w

AuthorizeRequest

P w

4. AcquireRegquestState

oA~

o

ResolveRequestCache

o

6. Page Congtructor

o

~

PreRequestHandlerExecute

~N

®©

Pagelnit

©
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9. PageLoad
)
10.

10. PostRequestHandlerExecute
10.
11.

11. ReleaseRequestState
11.
12.

12. UpdateRequestCache
12.
13.

13. EndRequest
13.
14.

14. PreSendRequestHeaders
14.
15.

15. PreSendRequestContent
15.

Theitemsin bold represent severa of the page-level eventsthat are raised during the execution of apage. Each of
these events can be sunk, providing opportunitiesto participate in the processing of each pagein an application. In
Chapter 7, "Security,” we looked at handling the AuthenticateRequest and AuthorizeRequest events.

for RuBoard
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HttpModules

Many of these events can be sunk in the Global .asax of an application. By doing this, however, you limit the
functiondlity to that gpplication. To sink these eventsin amore reusable fashion, create an HttpModule. By adding a
snglelineto the machine.config, your HttpModule affects al applications on the machine; by adding instead asingle
lineto the web.config file, your HttpModul e affects just that one gpplication. Thelineto load an HttpModule looks
likethefollowing:

<ht t pModul es>
<add type="Si npl eMbdul es. Si npl eHt t pModul e, Si npl eMbdul es”
nane="Si npl eHt t pModul " />
</ ht t pModul es>

Let'stakealook at acouple of sample HttpModules that handle some of the events on this class.

A Simple BeginRequest and EndRequest M odule

BeginRequest isthe first event to fire when processing arequest. EndRequest isamost the last event tofire. Let's
write an HttpM odule that sinks these events and uses them to time stamp the output HTML with the time that the
request began processing and when it finished processing. Thisinformation might be useful if you weretrying to
profile agroup of pages.

Wewill createthisas our first HttpModule. First, we need to create aclass. This classwill implement the
IHttpModule interface. To implement thisinterface, we need to supply two members: Init and Dispose. When
ASP.NET loads our HttpM odul e to participate in processing arequest, areference to the HttpApplication object is
passed to the Init method. We will then save areference to thisin amember variable for use later in our module. We
will dsowire up severd event handlers off the HitpA pplication object.

After we have implemented IHttpM odule, we can get into doing the things that are specific to our task. Inthis
example, we need to create event handlers for BeginRequest and EndRequest. We do thisby first creating our
functionslikethis

public void Begi nRequest (obj ect sender, EventArgs e)

Next we need to wire them up in the Init method that is part of the IhttpModule interface like this:

appl i cati on. Begi nRequest += new Syst em Event Handl er ( Begi nRequest ) ;

Insde of BeginRequest and EndRequest, we will utilize asaved reference for HttpApplication to write into the output
Stream a.comment tag containing the date and time. The complete HttpModuleisshownin Ligting 8.1.
Listing 8.1 Implementation of a Module That Stampsthe Begin and End Times into the Page

usi ng System
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usi ng System Wb;

namespace Si npl eMbdul es

{
[ <summary>
/11l Sunmary description for Begi nEnd.
/1l <add type="Si npl eMbdul es. Begi nEnd, Si npl eMbdul es" nane="Begi nEnd" />
11 </ summary>
public class BeginEnd : |HttphMdule
{
private HttpApplicati on mdpplication;
public void Init(System Wb. Htt pApplication application)
{
/1l Wre up begi nrequest
appl i cati on. Begi nRequest += new Syst em Event Handl er ( Begi nRequest) ;
/1 Wre up endrequest
appl i cati on. EndRequest += new Syst em Event Handl er (EndRequest);
/'l Save the application
mAppl i cation = application;
}
public void Begi nRequest (obj ect sender, EventArgs e)
{
mAppl i cati on. Response. Wite("<!-- Begin Request Tine: " +
Dat eTi me. Now. ToString("HH: nmss. fffffff") + " -->");
}
public void EndRequest (obj ect sender, EventArgs e)
{
mAppl i cati on. Response. Wite("<!-- End Request Tine: " +
Dat eTi me. Now. ToString("HH: nmss. fffffff") + " -->");
}
public void D spose()
{
}
}
}

To get thismodule to execute for asingle application, we need to place it into the /bin directory and modify the
web.config to includeit in the httpM odul es section. The web.config should look like Listing 8.2.

Listing 8.2 The web.config to L oad the BeginEnd HttpM odule

<?xm version="1.0" encodi ng="utf-8" ?>
<confi guration>
<syst em web>
<ht t pModul es>
<add type="Si npl eMbdul es. Begi nEnd, Si npl eMbdul es"” nane="Begi nEnd" />
</ ht t pModul es>
</ syst em web>
</ configuration>

Now if wefire off apagein this application root, we will see the time stamps introduced as commentsinto the
HTML. A sample page output isshown in Ligting 8.3.

Listing 8.3 The View Source of a Page That Has Been Affected by the BeginEnd Module
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<l'-- Begin Request Tinme: 19:02:04.1024016 -->
<I DOCTYPE HTM. PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN'>
<htm >
<head>
<title>Begin End</title>
</ head>
<body MsS_POSI TI ONI NG=" Gri dLayout " >
<f orm name="For nil" et hod="post" acti on="WebFornl. aspx" id="Fornl">
<i nput type="hi dden" nane="__VI ENSTATE" val ue="dDwxNDEzNDI yOTlI xCzs+" />

Ti me:
8/ 23/ 2001 7:02: 04 PM
</form
</ body>
</htm >
<I-- End Request Tine: 19:02:04.4729344 -->

Right now, the module works with asingle application. Moveit to machine.config and register the assembly inthe
globa assembly cache, and every ASP.NET page on the entire server would suddenly get thesetime stamps! Thisis
cearly anincredibly powerful technique.

Filtering Output

The preceding example showed how to insert content into the output using Response Write(). What if you want to
filter the content in the page? Perhaps you are writing an advertisng system that needsto be able to find certain tags
in apage and replace them with an advertisement. Although thisisacommon type of task, thistask isabit tougher to
do. No property on the response object allows you to retrieve the contents of a page and modify it in situ. If you
think about how ASP.NET sends pages to the client, however, you can understand why thisis so. Depending on the
buffering state and the programmer’s use of Response.FHush(), the entire page may never exist on the server. Instead,
it may be streamed to the client in dribs and drabs. However, ASP.NET by default enables buffering, so it certainly
would have been nice to give us accessto that buffer. Perhapsin v.Next (the next version) the object modd will be
updated to dlow this access.

So how do you get the page output? Asit turns out, you don't get it—you filter it. It is possible to put afilter in place
that insertsitsaf between ASP.NET and the client. ASASP.NET streams data back to the user, your "filter" can dter
it. Thisfiltering is done using the base classesin the .NET framework. .NET provides an abstract classcalled a
Stream. The Stream class is used as a pattern for writing to memory, files, and even sockets. It should come as no
surprise then that ASP.NET gives you access to the stream that is connected to the client viathe Response.Filter

property.

Tofilter the page output, create an object that derives from Stream and passit the Response.Filter property. Then,
set the Response.Filter property to this object. Now when ASP.NET sends page output to the client, it isactually
sending the page output to your object. Y ou can then modify the content as you seefit, and when done with it, you
writeit to the client stream that was passed to your constructor.

Thisiseaser to show than describe, so let's take alook at some code. Listing 8.4 shows the complete source for the
ad insertion filter Adinserter.cs. Like the previous example, weimplement IHttpModule. The differenceisthat in the
BeginRequest event handler, we create an instance of the AdStream object, passing it the Response.Filter, which
contains a stream pointed at the user. We then take the stream object and set the Response.Filter property toit.
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Now theinteresting work isactualy donein AdSiream. Thisis our "filter." Everything up to the Write() method
toward the bottom is just implementing the required stream members. The Write() method is where things get
interesting. ASP.NET calls Write() when it wants to send data to the client. The dataiis passed into Write() as abyte

array. Byte arrays are great if we want to ingpect things character by character, but in this case we are more

interested in dedling in strings so that we can do some pattern matching. To convert the byte array to astring, use the
UTF8Encoding class. This class converts a byte array to aUnicode string using UTF8 encoding. Theresult stringis

placed into a StringBuilder so that we can do smple replacement operationson it.

Strings areimmutable, so smple string concatenations behind the scenes are redlly creating and destroying the
underlying strings, causing aperformance drain. The StringBuilder isamuch more efficient way to do operationson a

string. In this case, we are looking for the <adinsert></adinsart> tags, but thisisasimplified task just for this

example. Inred life, you should instead search for <adinsert> only, do astring scan to find the </adinsert>, and
then—based on position—replace what is between them. For smplicity, here we are replacing the exact match in this
samplewith astring that's derived by taking arandom entry from the astrAds array. In ared ad insertion engine, this
step would also be more complicated, most likely entailing a selection algorithm againgt acache of itemsfrom a

backing database store. Findly, the resulting string iswritten to the client stream using a StreamWiriter, which
supportswriting astring to a stream without first having to convert it to abyte array.

Listing 8.4 A Smple Ad Insertion Engine That Replaces <adinsert> Tagswith an Ad

public class Adlnserter : System Web. | Htt pMddul e

{
private System Web. Ht t pApplication mApplication;
public Adlnserter()
{
}
public void Init(System Wb. Htt pApplication application)
{
/1l Wre up begi nrequest
appl i cati on. Begi nRequest += new Syst em Event Handl er ( Begi nRequest) ;
/'l Save the application
mAppl i cation = application;
}
public void Begi nRequest ((hj ect sender, EventArgs e)
{
/Il Create a new filter
AdStream nSStreanfilter = new AdStream mApplication. Response. Filter);
/1 Insert it onto the page
mAppl i cati on. Response. Filter = nGtreanfilter;
}
/1 AdStreamfilter
public class AdStream: System | QO Stream
{
/1 The ads to insert
string[] astrAds = new string[] {"<adinsert><ing
src=\"deep_468x60a. gi f\"></adi nsert>", "<adi nsert><ing

src=\"deepASPNET_col or. gi f\"></adi nsert>"};

11 The streamto the client

private System | O Stream noStream

/1 Used to track properties not supported by the client stream
private |ong n Length;

private [ong n Position;



This document is created with the unregistered version of CHM2PDF Pilot

/1 An easy way to wite a streamto the client
private System | O StreamWiter nBR

public AdStream(System | O Stream strean

{
/1l Save of the stream back to the client
nmoStream = stream
/] Create a streamwmiter for |later use
SR = new System | O StreamWiter(noStrean;
}
public override bool CanRead
{
get
{
return false;
}
}
public override bool CanSeek
{
get
{
return true;
}
}
public override bool CanWite
{
get
{
return true;
}
}
public override long Length
{
get
{
return m Lengt h;
}
}
public override |ong Position
{
get
{
return nl Position;
}
set
{
m Position = val ue;
}
}
public override int Read(Byte[] buffer, int offset, int count)
{
t hr ow new Not Support edException();
}
public override Iong Seek(long offset, System | O SeekOrigin direction)
{

return noStream Seek(offset, direction);

}
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public override void SetLength(long |ength)

{
m Length = | engt h;
}
public override void d ose()
{
noSt ream O ose() ;
}
public override void Flush()
{
noSt ream Fl ush();
}
public override void Wite(byte[] buffer, int offset, int count)
{

Syst em Text. UTF8Encodi ng utf8 = new System Text. UTF8Encodi ng();
/] Get the string into a stringbuilder
System Text . StringBuilder strBuff = new
System Text. StringBuil der(utf8. GetString(buffer));
/1 Random nunber used to grab ads
Random oRandom = new Randon{ Dat eTi ne. Now. M | | i second) ;
i nt i Random = oRandom Next (ast r Ads. Get Lower Bound(0),
ast r Ads. Get Upper Bound(0));
/1 Go through and find the <adinsert></adi nsert> tags
st rBuf f. Repl ace("<adi nsert></adi nsert>", astrAds[i Randon]);
/] Wite to the stream
NSR. Wite(strBuff.ToString());

}

public void D spose()
{
}

Theend result isa page that contains text from one of the elementsin astrAds. Liging 8.5 showstheresulting HTML.

Ligting 8.5 The Output from Adlnserter.csto a Page with <adinsert> Tags

<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.0 Transitional//EN'>

<htm >
<head>
<title></title>
<nmet a name="GENERATOR' content="M crosoft Visual Studio.NET 7.0">
<met a name="CODE_LANGUAGE" content="Visual Basic 7.0">
<nmeta name="vs_defaultdientScript" content="JavaScript">
<meta nane="vs_target Schema"
content="http://schemas. nm crosoft.confintellisense/ie5">
</ head>

<body MsS_POSI TI ONI NG=" Gri dLayout " >
<adi nsert><i ng src="deep_468x60a. gi f"></ adi nsert ><br >
<f orm name="For nil" net hod="post" acti on="WebFornl. aspx" id="Fornl">
<i nput type="hi dden" nane="__VI ENSTATE" val ue="dDwt MI'l 30TMzNDVANDs 7Pg==" />

Ti ne:
8/ 23/ 2001 8:27:12 PM/ forne
</ body>
</htm >
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Note the <img> tag that was inserted by thefilter between the <adinsert> tags.

Forking the Filter

Filterswork great if thetask at hand cdls for modifying the content asit streamsto the client. Some tasks, however,
dontt fit thismodel. Suppose that you want to create something smilar to the OutputCachein ASP.NET. For thisto
work, you need to have the entire contents of the page available after it has been written to the client. Y ou might be
thinking, "No problem, the stream has aread method.” Asit turns out, HttpResponseStream, which isthe stream that
ASP.NET usesto respond to arequest, doesn't support the read operation. If you attempt to use it, you will get an
UnsupportedException thrown. To make thisideawork, your stream implementation must "Fork” the datawritten to
it. One copy will be written to the client stream. The other copy will be written to an in-memory buffer that can then
be read from at alater time. Thisway, when request processing is over, we can still access the content of the page.

The next example implements avery smplistic caching mechanism. It hasan interna hash table that it usesto store
pages that are keyed on the request URL . This example also usestwo new events. ResolveRequestCache and
UpdateRequestCache. Y ou may wonder why two new events are needed. ResolveRequestCache is the appropriate
event in this case because BeginRequest happens prior to the authentication and authorization stages. If you checked
the cache for a page before those eventsfired, you could potentialy return a cached page to an unauthorized user.
That clearly would be undesirable. UpdateRequestCache isto place an executed page into the cache when it isdone
executing. Listing 8.6 containsthe implementation of SimpleCache.

Ligting 8.6 Implementation of SimpleCache, an Output-Caching M echanism

usi ng System
usi ng System Web;
usi ng System Col | ecti ons;

nanespace Si npl eMbdul es
{
/1l <sunmary>
/11l Sunmmary description for SinpleCache.
1] </ summary>
public class SinmpleCache : |HtpMdule
{
/1 The stored application
private HttpApplicati on mApplication;
/1 Hash to store cached pages
Hasht abl e nHash = new Hasht abl e();

public void Init(HtpApplication app)

{

/1 Store off the application object

mAppl i cati on = app;

/1 Wre up our event handl ers

mAppl i cat i on. Resol veRequest Cache += new
Syst em Event Handl er (t hi s. Resol veRequest Cache) ;

mAppl i cati on. Updat eRequest Cache += new
Syst em Event Handl er (t hi s. Updat eRequest Cache) ;

}

public void D spose()
{
}

private void Resol veRequest Cache(obj ect sender, System EventArgs e)
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{
/[l is the url in the cache?
i f (mHash. Cont ai ns( mAppl i cati on. Request. Url))
{
/Il Wite it back fromthe cache
mAppl i cati on. Response. Wit e(mHash[ mAppl i cation. Request. Url].
ToString()):;
/1 Finish the request
mAppl i cat i on. Conpl et eRequest () ;
}
el se
{

/1l Create a new filter

CacheStream ntStreantilter = new
CacheSt reanm( mAppl i cati on. Response. Filter);

/1 Insert it onto the page

mAppl i cation. Response. Filter = nttreantilter;

/1l Save a reference to the filter in the request context so we can
grab it in UpdateRequest Cache

mAppl i cation. Context.Iltens. Add("nStreanfilter", nStreanfFilter);

}
}
private void Updat eRequest Cache(obj ect sender, System EventArgs e)
{

i f (! nHash. Cont ai ns(mAppl i cation. Request. Url))
{

/'l Grab the CacheStream out of the context

CacheStream nStreanfilter = (CacheStream
mAppl i cation. Context.ltens["nStreanFilter"];

/'l Renove the reference to the filter

mAppl i cation. Context.|ltens. Renove("nGtreanFilter");

/] Create a buffer

byte[] bBuffer = new byte[nStreantilter.Length];

/1 Rewi nd the stream

nStreantilter.Position = 0;

/1l Get the bytes

nStreantilter. Read(bBuffer, 0, (int)nStreanFilter.Length);

/1 Convert to a string

Syst em Text. UTF8Encodi ng utf8 = new System Text. UTF8Encodi ng();

System Text. StringBuil der strBuff = new
System Text. StringBuil der (utf8. Get String(bBuffer));

/'l Insert the cached tinestanp

strBuff.lnsert(0, "<!-- Cached: " + DateTime.Now. ToString("r") + "
- :

/] Save it away

nmHash. Add( mAppl i cati on. Request. Url, strBuff.ToString());

}
public class CacheStream: System| QO Stream
{
private System | O MenoryStream noMenoryStream =
new System | O MenoryStrean();

private System | O Stream noStream

public CacheStream System | O Stream stream

{
nmoStream = stream
}
public override bool CanRead
{

get
{
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return true;

}
}
public override bool CanWite
{
get
{
return true;
}
}
public override bool CanSeek
{
get
{
return true;
}
}
public override long Length
{
get
{
return moMenoryStream Lengt h;
}
}
public override I ong Position
{
get
{
return noMenoryStream Position;
}
set
{
noMenoryStream Position = val ue;
}
}
public override int Read(byte[] buffer, int offset, int count)
{
return noMenoryStream Read(buffer, offset, count);
}
public override Iong Seek(long offset, System | QO SeekOrigin direction)
{
return noMenoryStream Seek(of fset, direction);
}
public override void SetLength(long |ength)
{
nmoMenor ySt ream Set Lengt h(1 engt h) ;
}
public override void C ose()
{
noSt ream C ose();
}
public override void Flush()
{

noSt ream Fl ush() ;

}
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public override void Wite(byte[] buffer, int offset, int count)

{

noStream Wite(buffer, offset, count);
moMenoryStream Wite(buffer, offset, count);

The pattern should be familiar by now. Firgt, implement IHttpM odule and save off a copy of the gpplication.
ResolveRequestCache iswhere things start to diverge from prior examples. In ResolveRequestCache, look in mHash
to seeif acached copy of the page aready exigts. Call the Contains method, passing the URL of the request to
determineif itisinthe cache. If it is, retrieve the string from mHash, Response Writeit to the client, and then call
HttpA pplication.CompleteRequest. This call short-circuits execution of the request and causes ASP.NET to bypass
therest of the steps and stream the result back to the client. If the pageis not in the cache, place an instance of
CacheStream into Response.Filter, and also place areference to CacheStream into HttpContext.Items. This
reference is needed because the Response.Filter property always returns the stream that pointsto the client, even
after it's set to point to adifferent stream. That way, multiple filters can be inserted and each can act on the stream. In
this case, however, we need to get access to CacheStream later on during the UpdateRequestCache event.

To facilitate communication between eventsin HttpM odules and/or HttpM odul es themsel ves, the HitpContext
provides the items collection that alows data to be associated with the request. In thiscase, useit to Sorea
reference to CacheStream. CacheStream inherits Stream and acts as the forking filter. Everything that iswritten to
CacheStream is dso written to an internal MemoryStream. CacheStream, unlike the previous examples, supportsthe
Read method. When Read is called, information from the internd MemoryStream is returned. When
UpdateRequestCachefindly fires, it checks again to seeif the current request isaready in mHash. If itisn't, grab the
CacheStream from the HttpContext and retrieve the copy of the page datathat it contains. Add a comment to the
beginning of the page data that stamps it with the date and time that the page was cached. This pageis then placed
into mHash, keyed off the URL.. That'sit! The OutputCacheModulein red life, of course, does considerably more
than this, including aging of items from the cache and varying by parameters, but this HttpM odul e effectively
demongtrates how to use the Filter property to get at the content of the page.

An Error Module

One of the coolest new application eventsin ASP.NET isthe Error event. As mentioned before, with an HitpM odule
you can sink this event in an gpplication-specific way in Global .asax. Y ou can redirect the user away from the error
page to some other part of the Ste that is more gppropriate than just an error message. 1t might be interesting to sink
the error event in amodule, however, to provide a non—application-specific piece of functionality. A common ideaiis
to log the error to the event log for later analysis or perhaps even to e-mall it to the Webmaster. This can be donein
an gpplication-independent way, which indicates the need for an HitpModule.

Ligting 8.7 shows an HttpModule that logs the error information to an event log and e-mails the Webmaster with the
error information. It first attempts to connect to an event log caled "ASP.NET ErrorModule,” which is created if it
doesn't dready exist. Next, it gathers the error information from the HttpA pplication.Context.Error property. This
property returns the exception that was thrown during the processing of this request. Severd of the Exception
properties are bundled into a string, which isthen logged to the event log. Findly, the error is sent to the Webmaster
using the SmtpMailClass.

Listing 8.7 An HttpM odule That HandlesErrorsin an Application by Writing Them to the Event L og and
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E-mailing the Webmaster

public class ErrorMdule : |Httphdule

{
private const string strEVENTLOGNAME = "ASP. NET Error Modul e";
private HttpApplication mApplication;
public void Init(HtpApplication application)
{
/] Save off the application
mAppl i cation = application;
/[l Wre up the error handl er
mAppl i cation. Error += new System Event Handl er (t hi s. Error Handl er) ;
}
private void ErrorHandl er (obj ect sender, EventArgs e)
{
/] Create the event source if it doesn't exist
i f(!EventLog. SourceExi sts(strEVENTLOGNAME) )
Event Log. Cr eat eEvent Sour ce( st r EVENTLOGNAME, str EVENTLOGNAME + " Log");
/1l Create an event log instance and point it at the event source
Event Log el = new EventLog();
el . Source = str EVENTLOGNAME;
/]l Create the error text
string strErrorMessage = "An uncaught exception was thrown in your
application\r\nUl: " + mApplication. Request. Url.ToString() + "\r\nMessage:" +

mAppl i cati on. Context. Error. Message + "\r\nStack Trace:" +
mAppl i cati on. Context. Error. StackTrace;

/'l Wite the event log entry
el . WiteEntry(strErrorMessage, EventLogEntryType.Error);

/1 Mail the message to the web master
System Web. Mai | . Snt pMai | . Send( " webserver @er gent sof t ware. cont',
"cki nsman@er gent sof tware. cont', "Wb Site Error", strErrorMessage);

}

public void D spose()
{
}

This code resultsin the event log entry shown in Figure 8.1 and the e-mail message shownin Figure 8.2.

Figure8.1. Theresulting event log entry.
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Figure8.2. The resulting e-mail.
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ar Syacem,Veb.HeepApplicarion. Execuradtep | IExecucionSeep step, Booleans
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Notice that this HttpModule doesn't actualy do any redirection. That is expected to be handled in an
gpplication-specific way. The sample shows another event handler defined in Globd .asax for the Error event. This
event handler isrespongble for redirecting the user to afriendly error page. Both error event handlersfire during the
processing of the request. Thisfact isimportant because it points out that multiple HttpModules can each be handling

the same events. Ligting 8.8 shows the globd .asax.

Listing 8.8 Global.asax Doesthe Actual Redirection in an Application-Specific Way

public class dobal : System Wb. H t pAppli cation
{

private void InitializeConponent()
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{
}

this.Error += new System Event Handl er (this. Application_Error);

protected void Application_Error(object sender, EventArgs e)

{
}

Response. Redirect ("friendl yerror. htn');

Typicaly you wouldn' just redirect to another page in the event handler. Y ou would normally do something dong the
lines of logging the error or notifying the administrator. If you just want to show another page instead of the error,
aso check out the <CustomErrors> element of the web.config, which isdiscussed in Chapter 5, "' Configuration and
Deployment.”

Raising Eventsfrom an HttpModule

Asmentioned previoudy, HttpModules are intended to be generic, containing no gpplication logic. In many cases,
however, you may want the developer of the application to tie application-specific code to your HttpModule. One
way to do thisisto raise events as part of your processing that the developer can sink in Global .asax to provide
application-specific processing. Severa of the built-in HttpModules raise events of this nature.

Theway thisisdoneisalittle odd. No explicit event wireup is done. Instead, events are wired based on anaming
convention. If you have apublic event delegate in your code of the form:

public event EventHandl er MyEvent

Y ou can then put an event handler in the globd .asax in the form friendlymodulename_eventname. When ASP.NET
loads your HttpModule, it will dynamicaly wire up the event in the module to the event handler in the global .asax for
you, based on the matching signatures. Ligting 8.9 shows an HttpModule that raises an event in the global .asax of the
gpplication. It defines MyEvent and then raises it as part of the processing of BeginRequest.

Ligting 8.9 An HttpHandler That Raises an Event in Global.asax

public class EventRaise : |Httphdul e

{
private HttpApplicati on mApplication;
public event EventHandl er MyEvent;

public void Init(HtpApplication application)

{
/1 Save off the application object
mAppl i cation = application;
/1l Wre up begin request
mAppl i cat i on. Begi nRequest += new System Event Handl er (t hi s. Begi nRequest) ;
}
private voi d Begi nRequest (obj ect sender, EventArgs e)
{

OnMyEvent (new Event Args());
}



This document is created with the unregistered version of CHM2PDF Pilot

private void OnMyEvent (Event Args e)

{
i f(MyEvent!=null)
MyEvent (this, e);
}
public void D spose()
{
}

Ligting 8.10 showsthe global.asax handling the event, based on the friendly name of the HitpModule, EventRaise,
and the name of the event, OnMyEvent.

Listing 8.10 The global.asax That Sinksthe OnMyEvent Event from the HttpM odule

public class dobal : System Wb. H t pApplication

{
protected void Event Rai se_ MyEvent (obj ect sender, EventArgs e)
{
Response. Wite("MyEventFired!");
}
}

Authentication Modules

In the previous chapter, we wrote an AuthenticateRequest handler that was used to do role mapping based on Forms
authenti cation with a custom ticket. None of the code in AuthenticateRequest was redlly gpplication specific. It could
eadly be abstracted into an HttpM odule that sinks the AuthenticateRequest event and can then be reused in many
other gpplications. Converting this code to work in an HttpModule is straightforward. Ligting 8.11 shows
AuthModule, an implementation of the functionality from the DbFormUrl Ligting 7.16 in Chapter 7.

Listing 8.11 AuthenticateRequest in a Web Modulefor the DbFormUr| Examplein Chapter 7

usi ng System

usi ng System Col | ecti ons;

usi ng Syst em Conponent Model ;
usi ng System Web;

usi ng System Web. Sessi onSt at e;

nanmespace DBFor mURL
{
/1] <sunmary>
/1] Sunmary description for d obal.
/1] </sunmmary>
public class dobal : System Wb. H t pApplication

{
protected void Application_Start(Cbject sender, EventArgs e)

{
Application["DSN'] = "SERVER=I ocal host ; U D=sa; P\\D=; DATABASE=
Securi tySanpl e";
}

protected void Application_Aut henti cat eRequest (obj ect sender, EventArgs e)
{

/1 Make sure the user has been authenticated

/1 This event fires for unauthenticated users al so

i f (Request. | sAut henti cat ed)
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{
/1 Get the users identity

System Web. Security. Fornsldentity fiUser =
(System Web. Security. Fornsldentity)User.ldentity;
/1 Get the ticket
Syst em Web. Security. FornsAut henti cati onTi cket at = fi User. Ti cket;
/1 Grab out the roles
string strRoles = at. UserDat a;
/'l Renew the ticket if need be
Syst em Web. Security. FornsAut henti cati onTi cket ticket =
System Web. Security. For msAut henti cati on. RenewTi cket | f A d(at);
if(ticket!=at)

{
/1 Get the encrypted version of the ticket

string strEncrypted =
System Web. Security. FormsAut henti cati on. Encrypt (ticket);

/1 Put it into a cookie

Ht t pCooki e hc = new Ht t pCooki e( Syst em Web. Security.
For nsAut hent i cati on. For nsCooki eNane, strEncrypted);

hc. Expi res = Dat eTi me. Now. AddM nut es( 20) ;

/! Add it to the cookies collection
Response. Cooki es. Add( hc) ;

}

/1l Create a new principal which includes our role information from
t he cookie

Htt pCont ext. Current. User = new System Security. Principal
GenericPrincipal (fiUser, strRoles.Split(',"));

}
}
}

Rewriting Paths

Occasiondly, a technique that you come up with for conveying information in aURL doesn't fit the Standard model
for URLs. A great example of thisis the cookieless sess on management that we looked &t in Chapter 4, " State
Management and Caching." The URL s used in cookieless session management take on the following form:

http://localhost/sess onid/default.aspx

Where the sessionid part varies on auser-by-user basis. Thisisaninvaid URL in the normal context of ASP.NET,
s0 how isit handled? Behind the scenes, the cookidess Session state HitpM odul e uses a method of the

HttpA pplication, RewritePath(). RewritePath() alows you to take an incoming URL and changeit to point to a
different page. Thisisnot aredirect, which requires around trip to the client. It isaso not a Server. Transfer; it
happens prior to the PageHandlerFactory executing any code in apage.

RewritePath() allows the cookidless Sesson state HttpM odule to change the preceding URL that ASP.NET looks
for to thefollowing:

http://local host/default.agox


http://localhost/sessionid/default.aspx
http://localhost/default.aspx
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The URL in the user's browser remains unchanged—there's no noticeable difference. Let'stake alook at an
HttpModule that does something of this sort. The RewritePath modulein Listing 8.12 sinks the BeginRequest event.
Inside this event, it rewrites any request that isreceived by ASP.NET to instead point to the webform2.aspx file that
isin the application root.

Listing 8.12 RewritePath Module That Changes Every Request to M ap to webfor ml.aspx

public class RewitePath : |HtpMdule

{
private HttpApplicati on mApplication;

public void Init(HtpApplication application)

{

/1 Save off the application

mAppl i cation = application;

/1 Wre up the begin request

mAppl i cat i on. Begi nRequest += new Event Handl er (t hi s. Rew i t ePat hHandl er) ;
}

private void RewitePat hHandl er (obj ect sender, EventArgs e)

{
mAppl i cati on. Cont ext. Rewri t ePat h( mAppl i cati on. Request . ApplicationPath +
"/ webforml. aspx");

}

public void D spose()
{
}

It doesn't matter what you typein asaURL, because aslong asit endsin .aspx, you will see the content of
webformZ.aspx in the browser, even though the typed-in URL is persisted in the address bar of your browser. Figure
8.3 shows an attempt to browse to afictitious URL and the resulting page that shows WebForm1.aspx.

Figure8.3. Theresult of typing in afictitious URL with the RewritePath modulein place.

Fbitps) lacalhost book handlemod) SimpleModules st Bebut s sspx - Mien =101 =|
Fle Edt Yew Favortes Jook el | & |
deback = = - 5 [3] | Dsewch [EjFavortes Pmeds 4 - S5O0 R

Agdress [@] tetp: flocatst/book/handlemod/SmeleModules TMustBetuts, 350 | @0 |unks®
= — . : = .

Time: 872472001 82218 PM

WebForml.aspx

for RuBoard
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for RuBoard

HttpHandlers

Whereas HttpM odules are designed to participate in the processing of arequest, HttpHandlers are designed to be
the endpoint for the processing of arequest. As mentioned earlier, an HttpHandler provides away to define new
page processors that handle new types of programming models. Table 8.1 shows the HttpHandlers provided by

ASP.NET.

Table8.1. Built In ASP.NET HttpHandlers

HttpHandler Purpose

PageHandlerFactory Processes .aspx pages.

WebServiceHandlerFactory Processes .asmx XML Web sarvices.

HttpForbiddenHandler Yieldsan error message indicating that atype of pageis
not in service. By default, al .asax, .vb, .cs, .ascx,
.config, .csproj, .vbproj, and .webinfo files are mapped
to thisin machine.config.

SteticHleHandler Deliversany pagethat isn't specifically mapped, such as
tml, .htm, and .jpg.

TraceHandler Shows the page containing al of the trace output.

ASP.NET provides different handlersfor ASP.NET pages and Web services. Each knows how to handle thefiles
associated with the extension appropriately. HttpHandlers don't have to be backed by files, however. ASP.NET
alowsthe HttpHandler to provide the entire response to arequest. Liging 8.13 shows avery smple HttpHandler

that displaysaHello World type of page.

Listing 8.13 Hello World from an HttpHandler

usi ng System Web;

nanespace Handl ers

{

public class SinpleHandl er :

{

public void

{

cont ext .
cont ext .
cont ext .

}

public bool |sReusable

{
get

{

return true;

}

| Ht t pHandl er

ProcessRequest ( Ht t pCont ext cont ext)

Response. Wit e( " <HTML.><BODY>") ;
Response. Wite("Hello from Si npl eHandl er");
Response. Wit e(" </ BODY></ HTML>") ;
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This code implements the IHttpHandler interface, which describes only one method and one property. The
IsReusable property lets ASP.NET know if it can reuse an instance of an HttpHandler or if it needsto re-cresteit
from scratch each time. The ProcessRequest() method is called to do the work of the HttpHandler. In our smple
handler, we output avery trivial HTML page that writes a message to the browser.

To get thissmple handler to work, you need to do two things. First, you need to add a new application mapping to
map an extenson to ASP.NET. This mapping isrequired to make surethat 11S calls ASP.NET when it receivesa
request for a page with that extension. Without the mapping, ASP.NET is never invoked, and unless the HttpHandler
happens to have amatching page, you will receive a404 Not Found error.

To add anew application mapping, perform these stepsin the Internet Services Manage.
1.

1. Sdect the gpplication root of your gpplication in Internet Services Manager.

=

2. Open the Property page.

N

w

Sdlect the Directory tab.

w

»

Click the Configuration button.

5. Select the App Mappings tab.

6. Click the Add button and create an application mapping to aspnet_isapi.dll for the extenson you are
interested in. For this example, define the extension as .hello.
6.

The next sep is to modify the web.config or machine.config files to map the extension to the class you have created.
The <httpHandlers> section of web.config defines the handlersthat ASP.NET will load. By adding asinglelinelike
thefollowing:

<add verb="CET" path="*.hell 0" type="handl ers. Si npl eHandl er, handl ers" />
ASP.NET will now cal your HttpHandler whenever a page with the extension .hdllo is cdled. Note the verb

attribute. Thisindicates for which HTTP/1.1 verbs the action will be performed. Vaid verbsinclude GET, PUT, and
POST. If you want to handle any type of request for that URL, you can use a wildcard of *.



This document is created with the unregistered version of CHM2PDF Pilot

After al these steps are complete, whenever the user typesa URL ending in .hello at any path within the application
root, SmpleHandler will get cdled. If nofilesexist in the gpplication root, al of the following URLsarevaid:

http://|oca host/book/handlemod/handl ers/junk/asdf alasdf as'\WWebForm1.hello

«  http://loca host/book/handlemod/handlers'\WebForm1.hello

http://local host/book/handlemod/handlers’.hello

Theresulting output isthe very smple HTML page provided by the handler.

Dynamic Reporting

The next sample is going to do something alittle more involved, combining SQL and XML. SQL Server 2000 isable
to output dataas XML and XSL, making a powerful combination. Let's write an HitpHandler that handlesanew file
extenson, xgl. Inthiscasetherewill actualy be physical .xsql fileson disk. Thesefilesarejust the XSL templates
that should be applied to the XML output from SQL Server. Our handler will expect each request to thesefilesto
include a SQL parameter. This parameter indicates the query that should be run and then merged with the XSL
template. This combination allows usto run any SQL that can be output as XML and dynamically bind it to an XSL
template. It'sa pretty powerful concept.

Let'stakealook at the codein the HttpHandler first. Listing 8.14 showsthe SgiHandler.
Listing 8.14 SglHandler Transforms XML SQL Queriesfrom SQL Server with XSL Templates

usi ng System
using System Data. Sql dient;

nanespace Handl ers
{
1] <summary>
/1] Sunmmary description for Sqgl Handl er.
1] </ summary>
public class Sql Handl er : System Web. | Ht t pHandl er
{
publ i c Sql Handl er ()
{
}

/1 Call like this
/1 http://1ocal host/csharp/ handl ers/tabl evi ener. xsqgl =sel ect * from aut hors
for xm auto, elements
public void ProcessRequest (System Web. Ht t pCont ext cont ext)
{
System IO FileStreamfs = null;
Sql Connection cn = nul l;


http://localhost/book/handlemod/handlers/junk/asdfa/asdfas/WebForm1.hello
http://localhost/book/handlemod/handlers/WebForm1.hello
http://localhost/book/handlemod/handlers/.hello
http://localhost/csharp/handlers/tableviewer.xsql=select 
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try
{
/1 Get the sql

string strSgl = context.Request["SQ."];

/1 Setup a DB connection
ch = new
Sql Connecti on(" SERVER=I ocal host ; Ul D=sa; P\D=; DATABASE=pubs; ") ;
/1 Open the connection
cn. Open();
/1 Create a conmand
Sgl Command cnd = new Sqgl Command(strSql, cn);
/1l Get a data reader reference
Sql Dat aReader dr;
/1 Execute the sql
dr = cnd. Execut eReader () ;

/] Get a buffer

System Text. StringBuilder strBuff = new System Text.
StringBuilder("<?xm version=\"1.0\" encoding=\"utf-8\" ?>\r\n");

/'l Encapsul ate with root el enent

strBuff. Append("<results>");

/1 Get all the rows

whi | e(dr. Read())

{

}
/1 Add the ending el enent

strBuff. Append("</results>\r\n");

/1 O ose the connection

cn. d ose();

/1 Load XM into docunent

System Xm . Xml Docunent xd = new System Xm . Xm Docunent () ;
/1 Load it up

xd. LoadXm (strBuff. ToString());

st rBuff. Append(dr. Get String(0));

/1 Attenpt to open the xslt

fs = new System | O Fi | eStream cont ext. Request . Physi cal Pat h,
System | O Fi | eMode. Open) ;

/1 Load it into a navigator

System Xml . XPat h. XPat hDocunment xpn = new System Xm . XPat h.
XPat hDocurnent (new System Xmi . Xl Text Reader (fs));

/!l Cose the file
fs.d ose();

/] Create a transform

System Xm . Xsl . Xsl Transform xslt = new System Xml . Xsl .
Xsl Transform();

/'l Load it

xslt. Load(xpn);

/1 Transformit to the output stream

xslt. Transform(xd. Creat eNavi gator (), null, context.Response.
Qut put) ;
}
cat ch(Exception e)
{

/1 Wite an error nessage
cont ext. Response. Wite("<body><htm >l nvalid xsqgl query<Br>Message:
+ e. Message + "</ htm ></body>");

}
finally

// Close the file stream
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if(fs!=null) fs.d ose();
// Close the db connection
if(cn!=null) cn.d ose();

}
}
public bool |sReusable
{

get

{

return true;

}

}

Right at the beginning, wrap this code in atry/catch block. If any part of the codefails, it will write an error message
back to the user indicating that a problem occurred with the query and including the exception text.

Next, grab the SQL parameter from the request object and useit to run aquery against SQL Server. The
HttpHandler expectsthat the SQL query includesthe "for xml auto, eements’ clause. Next, the HttpHandler
retrieves dl the data from the query using a DataReader. The HttpHandler prepends and appends aroot e ement
because SQL Server does not create a unique root eement by default. The HttpHandler reads only thefirst column
because the "for xml" clause causes SQL Server 2000 to return a1 column by N row result, in which each row
contains aportion of the string 2033 characters or lessin length. So, concatenate these fragmentsusing a
StringBuilder. Again, because strings are immutable, concatenation operations are expensve, requiring copying the
string around in memory. For something like thiswhere there could be alarge number of concatenations, a
StringBuilder makes more sense—it's very efficient to gppend text using a StringBuilder.

After dl the dataisloaded into the StringBuilder, go ahead and load it into an XML Document to prepareit for
transforming. The next step isto load the actual X SL template. Thiswasthe URL that caused the HttpHandler to fire
inthefirst place. Get its physica path using the PhysicalPeth property of the request object, and then openit with a
FileStream and load it into an X pathDocument viaa XML TextReader. Findly, an XSLTransform object is created,
the XSL isloaded into it, and the transformation is performed. Pass the Response.Output property to the Transform
method. Thisisastream, which is one of the possible outputs for the Transform method.

Now we aso need an XSL template. Ligting 8.15 showsageneric XSL template that takes some XML and formats
it asatable.

Listing 8.15 The XSL Template Used to Format the Output

<?xm version="1.0" encodi ng="UTF-8" ?>
<xsl:styl esheet xm ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or ni'
xm ns: nmexsl =" urn: schemas-m crosoft-comxslt" version="1.0">
<xsl:tenplate match="/">
<xsl :apply-tenpl ates select="/*" />
</ xsl :tenpl at e>
<xsl:tenplate match="/*">
<ht M ><body>
<Tabl e WDTH="100% BORDER="1" topnargi n="0" | eftmargin="0"
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<xsl:for-each select="./*">
<tr>
<xsl:for-each select="./*">
<t d>&#160;
<xsl :val ue-of select="." />
</td>
</ xsl : for-each>
</[tr>
</ xsl : for-each>

</ Tabl e>
</ body></ ht m >

</ xsl :tenpl at e>
</ xsl : styl esheet >

Thistemplateis generic XSL that could be used for amost any query. Before we can test these two items (Liging
8.14 and Liging 8.15), we have to add the .xsgl application mapping in Internet Service Manager. As noted

previoudy, this routes requests for .xsgl filesto ASP.NET. We aso need to add an entry in web.config to map
requestsfor xggl filesto SgiHandler. Finally, we can run the code. We need to specify aURL of the following form:

http://1 ocal host/book/ handl enod/ handl er s/t abl evi ewer. xsqgl ?sql =sel ect %20* %20f r on®20aut hor

s9%20f or ¥20xm %20aut o, ¥20el enent s

Thisincludesthe path to our XSL template aswell asthe URL-encoded SQL that we want it to run. The query

contained in the preceding URL yields the output shown in Figure 8.4.

NOTE

Figure 8.4. The output from our SglHandler.
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The preceding example is not incredibly secure since you have given auser away to execute any arbitrary SQL on
your server. Thisincludes extended stored procedures and DDL.

Page Counter Handler

Graphica page counterswere al the rage early on during the evolution of the Web, but it wasn't easy to create the
images dynamicaly in ASP until now. The next exampleis an HttpHandler that can be caled ingde animagetag in

any page, likethis.

<i mg src="PageCounter.cntr">

Aslong asthe HttpHandler is mapped, the path isirreevant. Upon execution, the HttpHandler looks at the referrer
to determine what pageit is being displayed in. Thereferrer is used asthe key of an interna hash table that contains
the current page view count. (If you were to move this structure into production, you would need amore durable
storage location than just a private hash table.) After the page view has been looked up, it istimeto go to work. We
get anew 1-pixel bitmap just so we can get agraphics object. Because we are doing this code in an HttpHandler,
thereisno "paint” method that comes with a pre-created object for us. By creating a 1-pixd bitmap, we can then
obtain agraphics object for the bitmap. Next, we create afont. In this case, we are using aVerdana 14-point font,
but the font specifics could be passed on the command line to dynamically select afont.

Everything is now in place to measure the page count string. After we know the measurements, it istimeto createa
new bitmap of the appropriate size. The bitmap is cleared, anti-aliasing isturned on, and the string isdrawn into the
new bitmap. We convert the bitmap to a GIF using the Save method. Thefind step isto stream it to the
Response.Output stream after setting the ContentType to image/gif. Listing 8.16 shows the HttpHandler.

Listing 8.16 A Page Counter HttpHandler That Dynamically Generates Page Count GIF Files

usi ng System
usi ng System Dr awi ng;

nanespace Si npl eHandl er
{
[ <sunmmary>
/1l Sunmary description for PageCounter.
/1] </sunmmary>
public class PageCounter : System Wb. | HttpHandl er
{
/] object to hold our counters
private System Col | ecti ons. Hasht abl e hPageCounter =
new System Col | ecti ons. Hasht abl e() ;

publ i ¢ PageCounter ()

{
/1
/1 TODG Add constructor |ogic here
/1
}
public void ProcessRequest (System Wb. Ht t pCont ext cont ext)
{

i nt iPageCount = 1;
string strUl = context.Request. Ul Referrer. ToString();
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string strPageCount;

i f (hPageCount er. Contains(strUrl))

{
/1l Get the page count and increment by 1
i PageCount = (int) hPageCounter[strUl] + 1;
/Il Create a string of the page count
st r PageCount = i PageCount . ToString();
/1 Update the page count
hPageCounter[strUrl] = iPageCount;
}
el se
{
/1 Init the page count
hPageCount er. Add(strurl, 1);
/1 Set the page count to 1
strPageCount = i PageCount. ToString();
}

/]l Create a new bitmap of mninmum size

Bitmap b = new Bitnmap(1,1);

/1l Get a graphics surface

Graphics g = G aphics. From nage(b);

/] Create a font

Font f = new Font ("Verdana", 14);

/1 Measure the string so we know how wi de to make it
SizeF s = g. MeasureString(strPageCount, f);

/'l Create the proper size bitmap

b = new Bitmap((int)s. Wdth, (int)s.Height);

/1l Get the graphics surface again

g = Graphics. From nage(b);

/1 dear the background to white

g. d ear (System Dr awi ng. Col or. Wi te);

/1 Indicate antialiased text

g. Text Renderi ngHi nt = System Drawi ng. Text. Text Renderi ngHi nt. Anti Al'i as;

/1 Draw the page count on the bitnmap

g. Drawst ri ng(strPageCount, f, new
Sol i dBrush( Syst em Dr awi ng. Col or. Bl ack), 0, 0);

g. Fl ush();

/1 Qutput the graphic

cont ext . Response. Cont ent Type = "i mage/gi f";

b. Save( cont ext. Response. Qut put Stream System Draw ng. | nagi ng.
| mageFormat . G f);

}
public bool |sReusable
{

get

{

return true;

}

}

The end result isan image in the page containing the count of how many times the page has been viewed.

for RuBoard
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Dynamic Handler Assignment

In some cases, you may want to dynamically determine a runtime the appropriate HttpHandler to call for handling a
particular request. .NET provides a Factory design pattern that alows you to create a Factory that is responsible for
cregting the appropriate HttpHandler to ded with the request. This gives you some additiona flexibility in creating
HttpHandlers. Y ou could look inside an associated file to determine which handler should be called.

The Factory pattern aso provides away for you to potentially pre-create a number of handlers and hand them to
ASP.NET when it requests one, without the overhead of creating one each and every time.

Let'slook at an example. Ligting 8.17 shows aclass that implements I HttpHandlerFactory. This class |ooks for an
argument passed as part of the URL. If the value of thisargument is"Chris’, the ChrisHandler isreturned to
ASP.NET to handle the request. If the value of the argument is " Jeffrey™, the JeffreyHandler is returned.

Listing 8.17 A Sample HttpHandler Factory That Returns Different Handler sBased on the Name
Par ameter

usi ng System
usi ng System Wb;
usi ng System Wb. Ul

nanespace Handl ers

/1] <sunmary>
/11 Sunmary description for Handl er Factory.
/1] </ sunmmary>
public class HandlerFactory : |HtpHandl er Factory
{
public | HttpHandl er GetHandl er (Htt pContext context, string requestType,
string url, string pathTransl ated)

{

/1 Check the name property

i f(context.Request["Nanme"] == "Chris")
/1 If it's Chris return chris
return new ChrisHandl er();

el se
/1 Else return Jeff
return new JeffHandl er();

}

/1 required to inplenent the interface
public void Rel easeHandl er (I Htt pHandl er handl er)

{
}
}
/1l The ChrisHandl er
111
public class ChrisHandler : |HttpHandl er
{

public void ProcessRequest (Htt pContext context)

{
cont ext. Response. Wi te("<htm ><body>Chri s</ body></htm >");
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}
public bool |sReusable
{

get

{

return true;

}

}

}

/1l The Jef f Handl er
111
public class JeffHandler : |HttpHandl er

{
public void ProcessRequest (HttpContext context)
{
cont ext. Response. Wit e("<htm ><body>Jeff </ body></ht m >");
}
public bool |sReusable
{
get
{
return true;
}
}
}

The Chrisand Jeffrey handlers just write asimple document with the name Jeffrey or Chris. The HttpHandlerFactory
is hooked up in Web.Config the same way an ordinary HitpHandler is hooked up.

for RuBoard
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Class Reference

This section provides aquick interface reference to the key objects described in this chapter. Space constraints
prevent us from documenting every object in the NET framework in this book, so for the sake of brevity and
conciseness, we include only the most important objects here. For more information on the other objectsin the NET
framework, consult the NET Framework Reference online help file.

HttpApplication

Member of System.Web.

Assembly: System.Web.dll.

Represents the top-level class or root object for ASP.NET. Almost everything to do with processing arequest in
ASP.NET hangs off of thisclass. Thisclassisresponsble for raising events during request processing.

Properties

Application Context Modules

Request Response Server

Session Ste User

Methods

AddOnA cquireRequest |AddOnA uthenticate-Re | AddOnA uthorizeRequest-Async
-StateAsync questAsync

AddOnBeginRequestA |AddOnEndRequest-As | AddOnPostRequestHandl er-ExecuteAsync
sync ync

AddOnPreRequestHan |AddOnRel ease-Reques|AddOnResolveRequest-CacheAsync
dler-ExecuteAsync tStateAsync

AddOnUpdateRequest |CompleteRequest Dispose

CacheAsync

Equds GetHashCode GetType
GetVayByCustomStrin| Init ToString

g

Events

AcquireRequestState  |AuthenticateRequest | AuthorizeRequest
BeginRequest EndRequest PostRequestHandl er-Execute
PreRegquestHandlerExe | PreSendRequestConten | PreSendRequestHeaders
cute t

ReleaseRequestState |ResolveRequestCache |UpdateRequestCache

IHttpM odule
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Member of System.Web.

Asembly: System.Web.dll.

Thisisthe abstract classthat dl HttpM odules must inherit from for ASP.NET to properly load them.

M ethods

Init

Dispose

EventL og

Member of System.Diagnostics.

Assmbly: Sysem.dll.

This class provides everything needed to interact with the event logs.

Static Methods

CreateEventSource Delete DeleteEventSource
Exigs GetEventLogs LogNameFromSourceName
SourceExigts WriteEntry

Properties

Container EnableRaisngEvents Entries

Log LogDisplayName MachineName

Ste Source SynchronizingObject
Methods

Begininit Clear Close
CreateObjRef Dispose Endinit

Equds GetHashCode GelLifetimeService
GetType InitidizelifetimeService ToString
WriteEntry

Events

Disposed EntryWritten

SmtpMail

Member of System.Web.Mail.
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Asembly: System.Web.dll.

Thisclassisawrapper for CDONTS, the smple SMTP server that is optiondly installed with Windows 2000 and
Windows XP.

Static Properties

SmtpServer

Static Methods

Send

|HttpHandler

Member of System.Web.

Asembly: System.Web.dll.

Thisisthe abdtract classthat al HitpHandlers must implement.

Properties

|sReusable

Methods

ProcessRequest

for RuBoard
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Chapter 9. Building User Controlsand Server
Controls

IN THISCHAPTER

Working with User Controlsin Web Forms Applications

Creating Server Controls

Many server-scripting environments, including ASP.old, made it difficult to reuse the code that composes
Web-based user interfaces. The most common option for creating reusable code isthe server-sde include (SS).
With SSIs, you create an externd file containing HTML and/or server script that can be referenced, or included,
from any other filein your Web gpplication.

SSIs are adequate and are supported on many types of server environments (including both ASP.old and ASP.NET)
across different platforms. But the server-side include is aharsh mistress, quick to anger. One problem isthat the SS
doesn't provide any standard functiondity, only away for including code functiondity from an externd file. That
means that the way you get accessto code in agiven SSI may betotally different from the way you access codein
another. Also, codein SSIstypicaly isnot accessible from any language (the language of the SSI must be the
language of your main page), and making achangein an SSl that's referenced from multiple files frequently causes
codein linked filesto break.

This paucity of optionsfor codereuseisin stark contrast to development environments such as Visua Basic and
Java, which both have arich library of user-interface controls that devel opers can accessin the form of reusable
objects. (In generd, presenting code in the form of objects ensuresthat the codeis consistent and easy to
understand; it aso keeps the devel oper who uses the code from having to know much of anything about how the
codeworksinterndly.)

ASP.NET adds support for severa new kinds of reusable user-interface objects (including server controls and
HTML contrals), al of which were introduced in earlier chapters. This chapter discusses how to create your own
user-interface objects.

ASP.NET enablesyou to create two types of custom user-interface objectsin Web forms programming:

o User control—This control isan evolution of the functionality traditionaly provided by server-sdeincludes.
With user controls, you can easly create abit of user-interface functiondity that is based in easly maintained
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script. But unlike SSIs, Web forms user controls are fully object oriented, supporting properties, methods,
and events.

»  Custom server control—This control isatype of .NET component that aso provides Web forms
user-interface functiondity, but in away that takes advantage of the full spectrum of programmeability features
avalableinthe NET component development modd . These featuresinclude inheritance of .NET Ul
component base classes, a powerful complexity-management tactic that prevents you from having to reinvent
the whed when creating custom components.

We discuss how to create both types of controlsin this chapter. Because user controls are far easier to develop and
are probably more commonly encountered, well cover thosefird.

for RuBoard
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Working with User Controlsin Web Forms Applications

When you'reinterested in reusing a piece of user-interface functiondity in an ASP.NET application, but you don't
want to expose yoursdlf to the full brunt of a precompiled server control, you can create a user control. User controls
aresmpleto buildin ASP.NET script and don't require the precompilation that server controls do.

To create auser control, you typicaly start with abasic HTML representation of the user interface you want. Thisis
aconvenient festure of user controls. It means you can use whatever HTML editing control you're most comfortable
with to do the lion's share of control development.

For example, suppose you're building an information porta gpplication in which search functiondity isakey festure.
Y ou want to have a Search dialog box on every page of your application. To implement this, you can create a Search
diaog box user control. The HTML representation of the control isshownin Ligting 9.1.

Listing 9.1 Initial HTML Representation of the Search Dialog Box User Control

<tr>
<td bgcol or ="#000066" ><f ont col or =" #FFFFFF" >Sear ch</f ont ></t d>
</[tr>
<tr>
<td align="center" bgcol or="#CCCCCC' hei ght="75px" >
<tabl e wi dt h="98% border="0">
<tr>
<t d>Text:</td>
<t d>
<input type="text" nane="textfield">
</td>
<t d>
<i nput type="submt" nanme="Submt" val ue="Go">
</td>
</tr>
</tabl e>
</td>
</[tr>
</t abl e>

Y ou should notice afew important things about the HTML representation of this user control. First, notice that the
HTML header tags (things such as<HTML>, <HEAD>, and <BODY >) are missing. Thisisthe case because this
control isintended to be the component of an existing page, not apage that stands alone. Y ou should not include
these tags when building auser control.

Next, notice that although thisHTML contains form elements such as atext box and button, it does not contain an
actual <FORM> tag. Thisis because the containing page is where the form tag should reside; form tags don't belong
In user controlsthemselves.

Findly, user controls are dways saved using the .ascx file extension. Giving your controls an .ascx extenson easily
identifies the code as a user control and prevents the Web server from serving up thefile. Y ou can verify thisby
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attempting to navigate to afile with an .ascx extension—the server will refuse to send it directly in the browser.
Rather than navigating to them directly, user controlswill be rendered only in the context of a hosting page, aswell
demongtrate later in this chapter.

A Search didog box such asthis one could be useful in many Web gpplications. If you were to use thisbit of HTML
again and again in different places, you would want to have some high-level programmatic control over its behavior.
For example, you would definitely want to be able to specify the text displayed in thetitle bar and the Search prompt,
aswell as specify other cosmetic aspects such as the background color of thetitle bar and body of the contral.

Y ou can provide programmers who use your control the capability to change these values programmeaticaly by
exposing them as user-control properties. Well describe how that works in the next section.

In addition to saving the control asafile with an .ascx extension, your user control can contain an additional
element—a Control directive. Thisdirectiveis smilar to the Page directive that appears a the start of ASP.NET
pages, but it contains specia settingsthat are relevant to user controls.

The Control directive supports a subset of the attributes supported by the Page directive (described in Chapter 2,

"Page Framework™). The attributes supported by the Control directive are the following:

o AutoEventWireup

¢ ClassName

»  CompilerOptions

« Debug

» Description

« EndbleViewState

. Explidt
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: Inherits

; Language

; Sc

; Strict

: WarningLeve

Y ou use these settings nearly identically to the way you use them for pages; see Chapter 2 for moreinformation on
what they do and how they work.

The Inheritsand Src attributes refer to code-behind functiondity for the control itsalf. This enables you to separate
code functionality from auser control the same way you do for a page. Code behind is also discussed in Chapter 2.

Y oull notice that the Trace attribute is missing from the ligt of attributes found on thelist of Control directives. The
Trace atributeis not a part of the Control directive because trace mode functiondlity is controlled by the entire page
and cannot be limited to a specific user control. For more information on tracing, see Chapter 3, "Debugging
ASP.NET Applications.

Adding Propertiesto a User Control

Y ou can give devel opers the capability to programmaticaly change € ements of your user control by exposing certain
elements of the control as public properties. By doing this, you enable customization of the control at ahigh levd,
without forcing devel opers to manualy hack the HTML that composes your control.

To do this, you replace hard-coded HTML eementsin your control with referencesto public variables or
(preferably) property procedures. Listing 9.2 shows an example of the Search dialog box created in the previous
section, thistime with a property procedure for a TitleBarText property.

Listing 9.2 Search Dialog Box with a TitleBar Text Property

<SCRI PT runat ='server'>
private String strTitleBarText;

public String TitleBarText

{
get {
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return strTitl eBar Text;

}

set {
strTitleBar Text = val ue;
}

}

</ SCRI PT>
<tabl e wi dt h="250" border="0" cel |l paddi ng="3" cell spaci ng="0">
<tr>
<td bgcol or ="#000066" ><f ont col or ="#FFFFFF" ><% =Ti t | eBar Text %</font></td>
</tr>
<tr>
<td align="center" bgcol or="#CCCCCC' hei ght="75px" >
<t abl e wi dt h="98% border="0">
<tr>
<td>Text:</td>
<t d>
<input type="text" name="textfield">
</td>
<t d>
<input type="submt" name="Subnmit" val ue="Go">
</td>
</tr>
</tabl e>
</td>
</tr>
</t abl e>

The three thingsthat changed in this version of the control aretheinclusion of a private variable, strTitleBarText, to
store the value of thetitle bar text, a property accessor function called TitleBarText, and arender block (shaded) in
the middle of the HTML representation of the control.

When you include this code in the control, the HTML representation of the control will be different, depending on
how the programmer of the containing page chooses to set these properties. For an example of the finished product,
seethe next section, " Programming aUser Control inaPage.”

It's common for controls such as this Search control to incorporate other propertiesto ater the appearance and
behavior of the control. Y our controlswill probably contain properties for foreground and background color, height
and width, and so on. These properties are very easy to implement in user controls with the techniques demonstrated
here.

Programming a User Control in a Page
To useauser control inan ASP.NET Web forms page, you must first include a Register directive at the top of the

page and then create a tag that represents an instance of that control, as you do with the other intrinsic ASP.NET
Web forms controls.

Ligting 9.3 gives an example of atypical Register directive for the Search user control we crested in the previous
section.
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Listing 9.3 Example of a Minimal Register Directive Referencing a User Control in a Page

<%® Regi st er TagPrefix="M/Control"
TagNane=" Sear ch"
Src="search. ascx" %

Three attributes are required in the Regigter directive. The TagPrefix attribute gives your control a unique namespace
S0 that its name doesn't collide with other controls that may have similar names. This prefix comesin handy when you
need to use two types of controls, written by different authors but both coincidentally named Search, on the same
page. However, rather than using the generic tag prefix MyControl, you should use atag prefix that identifiesyoursdf
or your company. That way, a namespace collision between your control and someone elsg'swill be less likdy.

The TagName attribute provides aname that identifies your control class. Note that thisis different from the name of
the instance of the control you use to manipulate the control programmeticaly.

Findly, the Src attribute indicates where the source file (.ascx) of your user control is stored. Thisfile does not have
to bein the same directory asthe page; it can bein asubdirectory.

After you've registered your control for usein apage, you can creste an instance of the control using the same
tag-based syntax you usefor any other kind of Web form control in ASP.NET. For example, if the Register directive
for your Search control looks like the previous example (in Listing 9.3), atag that would create an instance of the
control on an ASP.NET Web form lookslikethis:

<MyControl : Search id='Searchl' runat='server' />

Aswith al Web form controls, you should ensure that your control tags are placed insde an ASP.NET form (that is,
aFORM tag that contains the runat="server" attribute). If you don't do this, your page won't work. Also, aswith
other types of Web forms controls, you can assign default properties to the control two ways. in thetag itself or inthe
Page Load event procedure (or both).

For example, suppose you're using the Search user control in an gpplication that enables usersto search an online
personnel database. In this case, you might want to set certain properties of the user control in code to reflect the
purpose of the search. Listing 9.4 provides an example.

Listing 9.4 Example of a Custom User Control Utilized in an ASP.NET Web Form

<%@ PACE | anguage=' C#' debug='true' trace='false %
<%@ REA STER TagPrefi x=" MyControl' TagNane=' Search' Src='search.ascx' %
<htm >
<head>
<titl e>ASP. NET Page </title>
</ head>
<script runat='server'>
voi d Page_Load(Obj ect Sender, EventArgs e)
{

Searchl. Titl eBar Text = "Personnel Search";

}
</script>
<body>
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<form runat =" server' >
<MyControl : Search id='Searchl' runat='server' />
</ fornp
</ body>
</htm >

Inthisexample, the TitleBarText property is set in the page's Page L oad event procedure. But it could just as well
have been st in the declaration tag for the control itsdlf, like so:

<MyControl : Search i d=" Sear chl'
Ti t | eBar Text =' Per sonnel Sear ch’
runat =' server' [>

Theresredly no difference between the two techniques. Which one you use depends on your preference and
whether the property setting is known when you author the page. If the property setting isn't known (that is, the
property isderived from acaculation), you'll need to assignit in code.

Adding Methodsto Your User Control

Y ou can add methods to your user control the same way you add properties to controls. To add amethod, you
smply create a public function or subroutine in the SCRIPT tag contained in your user control.

For example, suppose you want the page programmer to be able to show an Advanced Search dialog box. To
enable this, you might provide a ShowAdvanced method in your Search control. Listing 9.5 shows an example of a
new version of the Search control that providesthisfunctiondity.

Listing 9.5 Search Control with ShowAdvanced M ethod to Provide Extended Features

<SCRI PT runat =' server' >
private String strTitleBarText;

public String TitleBar Text

{
get

{
}

return strTitl eBar Text;

set

{

strTitleBar Text = val ue;

}
}

public void ShowAdvanced()

/1 Public (control method)
Advanced. Vi si bl e = true;

}

</ SCRI PT>
<tabl e wi dt h="250" border="0" cell paddi ng="3" cel |l spaci ng="0">
<tr>
<td bgcol or ="#000066" ><f ont col or =" #FFFFFF" >
<% =Ti t| eBar Text %
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</font>
</td>
</tr>
<tr>
<td align="center" bgcol or ="#CCCCCC"' hei ght =" 75px"' >
<t abl e wi dt h="98% border="0">
<tr>
<td>Text:</td>
<td>
<input type="text" name="textfield">
</td>
<td align="center">
<input type="submt" name="Subnmit" val ue="Go">
</td>
</tr>
</tabl e>
</td>
</tr>
<tr id="Advanced' visible="Fal se' runat='server'>
<td align="center" bgcol or ="#CCCCCC" hei ght =" 40' >
<asp: checkbox id="ShowContractors" val ue="1" runat="server" />
Show contractors</td>
</tr>
</tabl e>

The Advanced Search functiondity is provided through an HTML server control, atable row control cdled
Advanced. TheVisible property of thiscontrol is set to false by default, but calling the ShowAdvanced method of the
control setsit to true. In addition to displaying the row, al the controls contained in the row are automaticaly
displayed aswdll. Y ou could include code in ShowAdvanced to do other interesting work, such as setting defaults
for the Advanced Search controls and so forth.

To cal thismethod, the page programmer cdls the Show method in the hosting page:

<script runat='server'>
voi d Page_Load( Ohj ect Sender, EventArgs e)

{
Searchl. Titl eBar Text = "Personnel Search";
Sear chl. ShowAdvanced() ;
}
</script>

The smplicity of this code highlights an important benefit of user controls (and componentized codein
genera)—adding new functiondity to acomponent does not typically require that programmers who use that
component make significant changesin their code to adapt to the new functiondity. If you don't want to usethe
Search control's new functiondity, Smply leaveit out of your method call.

Handling Events from a User Control

Y our user control can handle eventsthat are generated by controls contained by the user control. For example, you
may choose to encapsulate Search functionality within the Search control itself. To do this, you write ahandler for the
event that kicks off the search, inserting any code you want in the event handler.

Thisversion of the Search control demonstrates how to handleinterna system events. For this example, when the
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user clicksthe OK button, the button's Click event is handled by the Search_Click event procedure, which then
kicks off the actual search. We haven't talked about doing detabase queries yet (we get to that in Chapter 11,
"Creating Database Applicationswith ADO.NET"), so well stub out the "real” search results with alabel control.
Ligting 9.6 provides an example of the Search control.

Listing 9.6 Version of the Search Control That Handlesan Internal Event

<SCRI PT runat ="' server'>
private String strTitleBarText;

public String TitleBar Text

{
get {
return strTitleBarText;
}
set {
strTitl eBar Text = val ue;
}
}
voi d Search_Cick(Onject Sender, EventArgs e)
{
SearchResul ts. Text = "Search results for '" +
Sear chText . Text + "' go here.";
}
</ SCRI PT>
<tabl e wi dt h="250" border="0" cel |l paddi ng="3" cel |l spaci ng="0">
<tr>

<td bgcol or ="#000066" ><f ont col or =" #FFFFFF" >
<% =Ti t | eBar Text %
</font>
</td>
</tr>
<tr>
<td align="center" bgcol or="#CCCCCC' hei ght="75px" >
<tabl e wi dt h="98% border="0">
<tr>
<t d>Text:</td>
<t d>
<asp:textbox id='SearchText' runat='server' [>
</td>
<td align="center">
<asp: button id="GoSearch" ondick=" Search _Cdick' text="Go"
runat =' server' />
</td>
</tr>
</tabl e>
</td>
</tr>
</t abl e>
<br >
<asp: | abel id="SearchResults' runat='server' />

Note that you don't have to handle the Click event of the button if you don't want to. Because the user control exists
onaforminan ASP.NET page, the control will generate around trip to the server when its Go button is pressed.

Y ou can then handle the Search functionality in the hosting pageif you didn't already handleit ingde the control.
There's no right way to accomplish this division of labor; encapsulating the Search functiondity in the control makes
the control smpler to use, but lessflexible, because the programmer of the hosting page would have to change the
control if she wanted to change the Search functiondity.
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Creating Server Controls

In the previous sections you learned how to create user controls. User controls are afast and easy way to create
reusable user-interface e ementsin ASP.NET, and they serve as amore structured and richer adternative to
sarver-gdeincludes. However, user controls don't take full advantage of the .NET component modd. Asaresult,
they are somewhat limited in terms of functiondlity.

User controls are compiled automatically in the background, just as ASP.NET pages are. Thefirst time your pageis
accessed in the browser, the page and any user controls on that page are compiled. After the first compilation, the
page and user controls are recompiled only if you change their source code.

In contrast, server controls must be compiled and deployed to the Web server ahead of time. Although this may
seem like abit of apain, you can actudly automate much of the compilation process ahead of time using the
command-line compiler and aWindows betch file. Thisisthetactic well usein this chapter.

NOTE

InVisud Studio .NET, when you create a new project and select Web Server Control, VS.NET creates an actual
server control project for you (in contrast to auser control). To create auser control in the development
environment, you first create an ASP.NET Web Application and then add a user-contral file to the project.

Creating a Basic Server Control

Y ou create the most basic kind of compiled server controls by following these steps:
1

1. Createaclassthat inheritsfrom System.Web.UI.Control.

=

2. Ovaeride the Render method of the inherited Control class.

N

w

Optiondly, add any properties, methods, or events that are gppropriate to your control's functiondity.

e

Optiondly, give your control the capability to store and retrieve state using the State object.

e



This document is created with the unregistered version of CHM2PDF Pilot

Asan example, well start with a control whose content is completely static— literdly, a"Hello, world" example.
From there, well build more sophisticated and useful controlsthat have properties, methods, and events you can set
programméticaly.

NOTE

The properties, methods, and events of the System.Web.UI.Control class are listed at the end of Chapter 2.

Thefirst step isto create a class contained in a namespace that inherits System.Web.UI.Control and overridesthe
Control classs Render method. Ligting 9.7 shows an example.

Listing 9.7 " HelloWorld" Server Control Example

usi ng System Web. Ul ; /1 Contains Hml TextWiter and Control classes

nanespace MyExanpl e

{
public class HelloWwrld : Control

{
protected override void Render(H m Text Witer Qutput)

{
Qutput. Wite("<B>Hell o worl d! </ B>");

}

After writing the code, the next step isto compilethis codeinto a.NET component DLL and deploy it into the Web
application directory. Y ou can compile this code with the command-line compiler. The command is

Csc /t:library /out:helloctrl.dll helloctrl.cs /r:Systemdll /r:System Wb. dl|

When you compile this control, you must reference thelibraries System.dll and System.Web.dll because they contain
NET framework libraries used in your code. The System.Web.dll library isrequired by every server control because
it contains the Control base classfrom which ASP.NET server controlsinherit. This namespace aso containsthe

HtmiTextWriter classthat is passed in to the Render method; as you can see from the code listing, thisclassis used
by your code as away to send HTML datato the browser.

NOTE

For now, weveintentiondly glossed over the details of how command-line compilation worksin .NET. Y ou can find
more detailed information on how to use the command-line compiler to create your componentsin the next section.

Compiling this code produces abinary, helloctrl.dll, which should be copied to a\bin subdirectory under aWeb
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application directory to be accessible from an ASP.NET application in that directory.

Thefinal stepisto create an ASP.NET page that references this control and invokesit. Ligting 9.8 showsaminimel
example of such apage.

Listing 9.8 ASP.NET Page That Referencesthe Custom " Hello World" Server Control

<%@ PACE | anguage=' C#' debug='true' trace='false %
<% @ REQ STER TagPrefi x='Jeffrey' Nanmespace=' MyExanple' Assenbly='helloctrl' %
<HTM.>
<HEAD>
<TI TLE>Hel o Worl d Server Control </TITLE>
</ HEAD>
<BODY>
<FORM runat =' server' >
<Jeffrey:Hellowrld id="Hell ol runat='server' />
</ FORW>
</ BODY>
</ HTM_>

The Regigter directiveiscrucid here; it'swhat makes the page aware of the control contained in the externa library.
Likethe user controls we discussed earlier in this chapter, the REGISTER tag contains a TagPrefix attribute; this
attribute is an arbitrary text name you give to distinguish your controls from like-named controls on the page. Asyou
can seein the code example, we used the TagPrefix "Jeffrey”; the sametag prefix is used when referencing the
control on the page.

The Regigter directive for a precompiled server control aso contains two attributes not found in user-control
registrations. The Namespace dttribute references the control's namespace; it must be the same as the namespace
you declared when you constructed the server control.

Findly, the Assembly attribute points the page to the name of the assembly in which the component classresides.
This should be the filename of the compiled DLL, without the .DLL filename extenson. Remember that for the page
to find the DLL, the DLL must be copied to a\bin subdirectory beneath the Web application directory.

Assuming everything isin place, when you navigate to this page in the browser, you should be able to see the "Hello
World" text emitted by the overridden Render method of the Helloworld control. Y ou can, of course, replace this
ample HTML with any text you want by atering the output of the Render function and then recompiling and
redeploying the server control.

Before we go into more detail on the more sophisticated festures of server controls, well take a brief detour and
cover the genera stepsinvolved in creating and deploying .NET components. Because server controls are atype of
NET component, it'simportant to have a basic understanding of how componentsare builtin .NET.

Compiling Your Control asa .NET Component

Because server controls are atype of .NET component, they must be compiled separately from the ASP.NET page
that hoststhem. Y ou can do thisin anumber of ways. Y ou may choose to build and compile your control in Visud
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Studio .NET, which is certainly okay. However, we prefer to compile our .NET components manualy, using the
command-line compiler. Although thistakes a bit longer to set up, you may find thet it'sfaster in thelong run. It
certainly givesyou more control over what's going on, at any rate, and will probably prove to be more enlightening in
terms of how your source code gets turned into a.NET component.

Y ou may have created COM componentsin previous versons of Visud Studio or Visud Basic. The theory behind
componentsin .NET issmilar, dthough the implementation is different (in our opinion, component-based
development iseasier in many waysin .NET than it wasin COM). Any .NET code can be packaged as an
independently compiled component as long as the code contains a namespace and at least one public class.

Creating .NET Components Using the Command-Line Compiler

Thefirg step to compiling acomponent using the command lineisto add the location of your compiler to your
computer's PATH variable. In Windows 2000 you do this by opening the System control pand, clicking the
Advanced tab, clicking the Environment Variables button, and atering the PATH variable located in the System
variables pandl. A number of semicolon-ddimited paths should aready beinthe PATH variable; you'll need to add
something like

%Syst emRoot %4 M cr osof t . NET\ Framewor k\ v1. 0. 2914

to the end of whatever'sthere. Ensure that you separate the origind path and the Microsoft .NET directory string
with asemicolon. Note that the location and name of the .NET framework compilerswill dmost certainly be different
on your machine, depending on which verson and build of .NET you're using. If you'rein doubt asto which PATH
Setting to gppend, use Windows Explorer to do a search for thefile csc.exe and use whatever directory thet fileis
located in. The objective hereissmply to provide away for you to get to csc.exe from acommand line without
having to type the path to it every time you compile.

NOTE

Y ou should be able to find compilersfor at least three languagesin the .NET directory; vbc.exeisthe Visuad Basic
compiler, csc.exeisthe onefor C#, and jsc.exeis used for applications created in JScript, Microsoft's implementation
of JavaScript. Y ou can aso see anumber of DLLsthat composethe .NET framework in this directory—files such as
Sysem.dll, Sysem.Web.dll, System.Data.dll, and so forth.

After you've appended the location of the .NET compilersto your PATH setting, you can open a command window
by sdlecting Start, Run, and then typing cmd into the Run didog box. After the command window appears, you can
test to make sure everything works by typing csc /help | more into the command window. If everything worked
correctly, the numerous parameters for the C# compiler will gppear in the window.

To compile aclassto acomponent using the command-line compiler, you must specify that the compiled output (the
"target") should be a component rather than a conventiona executable. When compiling with csc, you do thisusing
the command-line switch /target:library. The output of abuild that uses the switch /target:library isa .NET component
contained in afamiliar DLL file.
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Ligting 9.9 shows an example of one of the smallest possible chunks of code that can be compiled into a.NET
component.

Listing 9.9 Example of a Namespace and Class That Can Be Compiled intoa .NET Component

usi ng System
namespace Hel | oConponent

{

public class Hello

{

public String SayHel |l o()
{

return "Hello, world!!!";

}

Note that this component is contained by a namespace and contains asingle public function, SayHello, which returns
ahard-wired text string.

Assuming that this codeis contained in afile caled hello.cs, you could compilethis classto a.NET component called
hdlo.dll by using the following command line:

csc /target:library /out:hello.dll hello.cs

Y ou can see that compiling componentsisfairly straightforward, aslong as you keep things smple. Thetricky part
with command-line compilation of components hasto do with ensuring that you've included referencesto al the
externd libraries used by your component. For example, if your code uses classesfound in the System.Data
namespace (including subnamespaces such as System.Data. Sgl Client), the command you use to build your
component must contain areference to the component System.Data.dll, or the build will fail because the compiler
won't be able to find the externa libraries your code refersto.

Therefore, when compiling, you must include references to externd libraries using the /r switch. Y our command line
can have as many /r switches asit needs. For example, if your component references the System.Data and
System. Xml namespaces, the command line you use to compile your component might look likethis:

csc /out:nyconp.dll /target:library mysrc.cs
[r:System Data.dl| /r:System XM. dl |

More options are available in the command-line compiler, but these are dl you'll need to know to get your server
controlsto compile.

Sooner or later you'll notice that your command-line compilation statements will become long and unwieldy. Thisis
particularly the case when your project comprises many source files or when your project contains more than one or
two referencesto externd libraries. Inthis case, you'll probably want to automate the build process. A common way
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to accomplish thisisby creating abatch file. Listing 9.10 shows an example of abatch file that compilesa.NET
component project.

Listing 9.10 Batch File That Compilesand Deploysa .NET Component Project Automatically

Csc /out:nyconmp.dll /t:library nysrcl.cs nysrc2.cs /r:System Data. dl|
copy nmyconp.dll c:\inetpub\wwroot\myapp\bin
pause

Thisset of commands, al contained within the text file build.bat, isal that's needed to create and deploy thefictitious
mycomp.dll component. Note that two sourcefiles arein this project (mysrcl.cs and mysrc2.cs), and we're using the
/t abbreviation instead of /target in this example. When the compilation is complete, the batch file copies the newly
compiled DLL to c:\inetpub\wwwroot\myapp\bin.

Remember that batch filesmust end in a.bat or .cmd extension. Y ou can use any text editor (such as the onerous
Notepad or the extremely whizzy shareware TextPad) to create them.

Deploying a Component in ASP.NET

Deploying componentsismuch easier in .NET than it wasusing COM. In .NET, you need only to deploy the
component to a\bin directory located beneath your gpplication directory. That'sit! No REGSVR32, no shutting
down and regtarting 11S—none of that jive.

The batch file demongtrated in the previous section also copied the DLL to the Web application's \bin subdirectory
after the compiler ran. Copying the file to adirectory whereit can be tested immediately after compilation is, of
course, optional, but it'sahandy trick that you'll probably want to use often.

No difference exists between a server control and any other kind of component in .NET, so the technique you use to
develop, compile, and deploy server controlsis essentidly the same that you would use to create middle-tier
business-logic components that have no representation in the user interface.

Creating Composite Controls

In the previous section, you saw a smple example of how to create asmple, HTML-based control by overriding the
Render method of System.Web.UI.Control. Thisisastraightforward way to emit achunk of static HTML.

A composite control, on the other hand, isacontrol that comprises other controls (either HTML controls or server
controls). A Search control comprising atext label, atext box, and abutton is an example of acomposite control.
This control would be similar to the Search control described in the section on user controls earlier in this chapter.
Wewill create anew version of this control asa server control in our example.

Composite server controls are atype of ASP.NET server control. Y ou create them essentially the same way asyou
cregte server controls, starting by creating a class that inherits from the System.Web.UI.Control class. The technique
to create acomposite control isdightly different from creating norma server controls, however. Instead of overriding
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the Render method of System.Web.UI.Control, asyou do with normal server controls, you instead override the
CreateChildControls method of the Control class. In this method, you add child controlsto your control in two ways:
by adding instances of existing server control objects to the Controls collection contained by the control object
(inherited from the Control base class) and by inserting literd HTML into the control by way of the Literal Control
object. The LiteralControl object isused by ASP.NET for HTML eementsthat don't require server processing, so
make sure that you don't plan on programmatically accessing any of the HTML you create using aLitera Control .

For example, to build a composite server control smilar to the Search user control described earlier in this chapter,
you need at least three elements: atext box, a button to submit the search, and a separator to go between the text box
and the button. In the user control examples, we used atable for this; for thisexample, well usean HTML
nonbreaking space.

Liging 9.11 showsan example.

Listing 9.11 Creating a Compositional Control by Overriding the CreateChildControls M ethod of the
Control Object

usi ng System
usi ng System Wb. Ul ;
usi ng System Web. U . WebControl s;

nanespace MyServer Contr ol

{

public class Search : Control

{

protected override void CreateChildControl s()
{
Text Box txt = new Text Box();
Button btn = new Button();
btn. Text = "Search";
this. Control s. Add(txt);
this. Control s. Add(new Literal Control ("&nbsp;"));
this. Control s. Add(btn);

Y ou can compilethis code to afile caled search.dll by using the following command in acommand prompt window:

csc /t:library /out:search.dll search.cs /r:Systemdll /r:System Wb.dlI

By navigating to the page shownin Listing 9.12, you can test how the control appearsin the page.
Listing 9.12 Page Created to Host an I nstance of the Composite Sear ch Server Control

<%@ Page Language="C#" %
<%@ Regi st er TagPrefi x="denp" Nanespace="M/Server Control" Assenbl y="search" %
<HTM_>
<HEAD>
<TI TLE>ASP. NET Page</ Tl TLE>
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</ HEAD>
<BODY>
<FORM runat =" server' |D="Fornl">
<deno: Search i d='Searchl' runat='server' />
</ FORV>
</ BODY>
</ HTM.>

If you copy the file search.dll to the Web application's\bin directory and navigate to this page, you should be able to
see an instance of the Search control on the page, with atext box and command button.

Notice that within the control code, you can access the properties and methods of the contained controls. In this
example, we specified adefault text property for the Command button (using the assignment statement btn. Text =
"Search").

Adding properties and methods to this control is donein the same way you add properties and methods to any class.
To do this, you create apublic variable or property procedure, or (for methods) a public subroutine or function.

In thisexample, well provide accessto the Text property of the Search contral. In thisversion of the control, the
public Text property of your Search control just provides access to the Text property contained in the child TextBox
control. The TextBox control does the work of storing and retrieving the text. (In object-oriented programming, the
term for handing off an operation to arelated or contained control isdelegation.)

Ligting 9.13 shows an example of using del egation to store and retrieve the Text property of the Search control within
the Text property of the child TextBox control.

Listing 9.13 Using Delegation to Provide Accessto the Text Property of aChild Control

usi ng System
usi ng System Wb. Ul ;
usi ng System Web. Ul . WebControl s;

nanespace MyServer Contr ol

{

public class Searchl: Control
{

private TextBox txt;
private String Text
{
get
{
Ensur eChi | dControl s();
return txt. Text;

set

{
Ensur eChi | dControl s();

txt. Text = val ue;

}
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protected override void CreateChildControls()
{

Text Box txt = new Text Box();
Button btn = new Button();

bt n. Text
t xt. Text

"Search";
"Testing this.";

this. Control s. Add(txt);
this. Control s. Add(new Literal Control ("&nbsp;"));
this. Control s. Add(btn);

Inthisversion of the Search control, the TextBox control is defined at the classleve rather than insde the
CresteChildControls subroutine, asin the previous example. This extends the child control'slifetimeto that of the
class so we have an opportunity to access its Text property after it's created. Y ou can seein the Text property
procedure that the Text property of the contained TextBox control can be stored and retrieved. But in each case,
therésacal to afunction called EnsureChildControls)) in there. A call to thisfunction (actualy a method of the
Control base class) isrequired whenever you reference a property of achild control in acomposite server control.
Thismust be done because the page is |oaded asynchronoudy; without an explicit cal to EnsureChildContrals, it's
possible that your code will attempt to access a property of achild control that has not yet been loaded by the server.

Deegating to child controlsis useful when your control isacomposite control comprising two or more types of
controls or when the number of properties of achild control you want to exposeis limited. But what happenswhen
you want to create a speciaized type of exigting server control? Y ou may want your control to have most of or dl the
properties and methods of the existing control, plus afew additional members (or overridden members). You
certainly would not want to write custom accessors for the 70+ members of the base TextBox class. In this case,
you'l instead want to use inheritance to creste your server control, subclassing an existing control to useits
functiondity.

Subclassing Existing Server Controls
In the previous section you saw an example of acomposite control built from severa existing controls. But we

identified a problem—if you want to expose alarge number of properties of a child control, you have to writealarge
number of property accessor functions that enable the page to get to the properties of the contained control.

Inheritance provides an dternative to containing an instance of a control and delegating to its members using accessor
functions. A control that inherits from an existing control is said to be subclassed from that control.

Y ou can create customized subclassed versions of existing ASP.NET server controls using inheritance, without
writing tons of code. Through inheritance, you can use the existing control as abase class, adding new membersor
overriding existing membersto provide enhanced functiondity.

The technique for doing thisissmilar to creating any server control. But instead of inheriting from
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System.Web.UI.Control, you instead inherit from whichever control you're interested in subclassing. Because dl
server controls ultimately inherit from System.Web.UI.Control, your subclassed control still satisfies the requirement
that dl server controlsinherit from the abstract Control class.

For example, suppose you want to provide acustom text box that provides alarge number of default values. You
don't want to have to code these defaults every time you use the control, and you know you're going to use thiskind
of control again and again in the congtruction of your Ste, so creating acustom control that inherits from the basic
TextBox control makes sense.

To accomplish this, you create a class that inherits from the System.Web.UIl.WebControls. TextBox contral,
overriding the property of the text box, supplying your own formetting defaultsin the object congtructor. Listing 9.14
shows an example.

Listing 9.14 CustomTextBox Control That Containsa Set of Custom For matting Defaults

usi ng System

usi ng System Dr awi ng;

usi ng System Wb. Ul ;

usi ng System Web. U . WebControl s;

nanespace MyServer Contr ol

{

public class CustonText : TextBox

{

publ i ¢ Custonilext ()
{

t hi s. BackCol or = Col or. Cor nfl ower Bl ue;

this. Text = "Can | get this one in cornflower blue?";
t hi s. Font. Nane = "Verdana";

this.Font.Size = FontUnit.XSmall;

this.Wdth = Unit.Pixel (300);

Y ou can compile this control using the command line:

csc /t:library /out: CustoniText.dl|l Custonilext.cs /r:Systemdl]I
[r:System Web.dll /r:System Draw ng. dl|

Y ou can see that this code imports a namespace we haven't used before; the System.Drawing namespace is used to
set abackground color for the control. Asaresult, the assembly System.Drawing.dll must also be included in your
compilation command.

The customized default propertiesfor the text box are set in the control's constructor; you can specify any properties
you want by using MyBase to indicate that you want to change a property derived from the base TextBox class. (The
quotations are al from the movie Fight Club; | got sick of using "Hello, world" dl thetime.)
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Because it inherits from the standard Web forms TextBox control, the subclassed CustomText control has dl the
properties, methods, and events of the norma TextBox control. In addition to using inherited properties, you could
override properties, aswdll.

To demongtrate how the inherited Text property works, you can deploy the compiled control assembly to the Web
server's\bin directory and navigate to a page that instantiates the control. Listing 9.15 shows a page that puts the
control through its paces.

Listing 9.15 ASP.NET Page That Uses an I nstance of the Subclassed CustomText Control

<% Page | anguage=' C#' debug='true' trace='false' %

<%@® Regi st er TagPrefi x="deno" Nanespace="MServerControl"
Assenbl y="Cust onTText" %

<SCRI PT runat ='server'>

voi d Change_Cick( Object Sender, Event Args e)
{

Cust onText 1. Text = "...because waste is a thief.";

}

</ SCRI PT>
<HTM.>
<HEAD>
<TI TLE>ASP. NET Page</ Tl TLE>
</ HEAD>
<BODY>
<FORM runat =' server' |D="Fornml" >
<deno: Cust onifext id="'Custonifextl' runat='server' /><BR>
<asp: button runat='server' text='"The First Rule of Fight d ub'
i d=' Change' ondick=' Change _dick' />
</ FORM>
</ BODY>
</ HTM_>

Y ou should be able to see when this page loads that the text box is an unappealing cornflower blue color with the
font and text properties set as specified in the control's constructor code. By clicking the button, the control's Text
property is set to the value specified in the Change_Click event procedure.

Eventsin the Life of a Server Control

A number of eventsare fired by every ASP.NET server control. These events are primarily inherited from the server
control's base class, System.Web.UI.Control; you typicaly handle these eventsto perform initialization tasks rel ated
to the control and the data it displays.

The sequence of eventsraised by aserver control arelisted in Table 9.1.

Table 9.1. Events Raised by System.Web.UI.Control in Custom Server Controls

Phase Description Found In

DataBinding The control has been bound to adata |Control class
source.
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Init

Ingtructs the control to set its default
property values. Thesevaduesare
retained for thelife of the HTTP
request.

Control class

LoadViewState

View gate information isloaded into
the appropriate properties of the
contral.

Control class

LoadPostData

Processinformation from the
incoming form.

|PostBackDataHandler interface

Load

Triggered when the control isloaded
into the Page object.

Control class

Rai sePostDataChangedEvent

Informs the page that the control's
State has changed.

|PostBackDataHandler interface

Rai sePostBackEvent

Enables the control to process
postback events.

|PostBackEventHandler interface

PreRender

Triggered just before the control is
sent to the client.

Control class

Unload

The server control isunloaded from
memory.

Control class

Y ou will often find it useful to write code to respond to these eventsin your server control's lifetime. To handle these
events, you override the corresponding "On" method (Onlnit, OnLoad, OnDataBinding, and so forth) provided by

the Control base class.

Binding Controlsto Data

The ASP.NET controls you create can be bound to data. By enabling data binding, you can make it easy for
application devel opersto use your control in database applications.

Y ou provide support for data binding in your application by overriding the OnDataBinding method provided by
System.Web.UI.Control, the base class of your control.

Y ou set the data source consumed by your control by assigning a data object to the DataSource property of the
contral. If you're working with relational data, the data source can be a DataSet or DataReader object (introduced in
Chapter 11); but you can also bind your control to a.NET array or collection object.

Generating Postback in Server Controls

Aswediscussed in Chapter 2, postback isthe process of sending aform to the Web server for processing. When
this happens, server script can process the contents of the form and perform useful tasks with the form data; thisis

the basis of Web applications.

A number of server controls provided with ASP.NET generate postback, including the Button and ImageButton
controls, the LinkButton, HtmlIButton, HtmlInputButton, HtmllmageButton, and DropDownL.ist, CheckBoxL.igt, or
RadioButtonL.ist (with AutoPostBack set to true). To generate a postback, your control must emit a chunk of
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JavaScript code because the process of submitting aform to the server must dways beinitiated on the client Side; a
client-side JavaScript is used to perform thisin ASP.NET.

But when the control you're using is one you've created yoursdlf, you are responsible for programmatically generating
the client-side JavaScript code that kicks off aform postback. To do this, the method that renders your control must
include areference to the GetPostBackEventReference method of the ASP.NET Page object. This method returns
the name of afunction (generated internaly by ASP.NET) that isresponsible for submitting the form to the page.

Ligting 9.16 shows an example of asmple hyperlink server control that generates a.client postback function through
acdl to GetPostBackEventReference.

Listing 9.16 Hyperlink Control That Can Gener ate Client-Side Postback of a Form

usi ng System Wb. Ul ;
usi ng System Col | ecti ons;
usi ng System

nanespace CustonControls

{
public class MyLinkButton : Control, |PostBackEventHandl er

{
// Defines the dick event.

public event EventHandler di ck;

/'l 1nvokes del egates registered with the Cick event.
protected virtual void Ondick(EventArgs e)

{ if (Aick !'=null)

Aick(this, e);
}

}

/1 Method of | PostBackEvent Handl er that rai ses change events.

public void Rai sePost BackEvent (String event Argunent)
{

}

Ond i ck(new Event Args());

protected override void Render(H m Text Witer output)
{
output. Wite(("<a id =" + this.UniquelD +
"' href=\"javascript:" +
Page. Get Post BackEvent Ref erence(this) + "\">"));
output. Wite((" " + this.UniquelD + "</a>"));
}
}
}

<%@ Regi st er TagPrefi x="Cust om Nanespace="CustonControl s"
Assenbly = "CustonControl s" %

<script |anguage="C#" runat="server">
private void Button dick(Object sender, EventArgs e)

{
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Text Box. BackCol or = System Draw ng. Col or. Li ght Gr een;
Text Box. Text = "The |ink button caused postback.";

}

</script>

<htm >
<body>
<f orm runat =server >
Here is the custom link button.<br>
<Custom MyLi nkButton Id = "Link" Ondick = "Button_Odick"
runat =server/ >
<br ><br >
<asp: TextBox id = "TextBox" Text = "dick the Ilink" Wdth = "200"
BackCol or = "Cyan" runat=server/>
<br >
</ forne
</ body>
</htm >

Per sistence Support

Y our control hasthe capability to store state information that is posted back across round tripsto the server. In
English, this means that even though the page is destroyed and re-created each time the user submitsaform to the
server, your controls can maintain the values that users enter into them.

Thisis accomplished through the encoded postback data. Y ou seethisin ASP.NET Web forms programming al the
time; if you set up aWeb form with abunch of text boxes and a button, and then fill in the text boxes and click the
button to submit the form to the server, you should see that the contents of the text box remain the same, even though
the page has been completely torn down and re-created as aresult of itsround trip to the server.

If the value of one or more of the properties of your control needs to stay the same, you can store the value of that
property in the ViewState property of the control. Having ageneric way to store Sate is useful because Web forms
controls are created and destroyed each time a page is accessed.

The ViewState property is an object of type StateBag, found in the namespace System.Web.Ul. Itisatypica
collection type, although it doesn't derive from any of the .NET framework collection types. It does, however,
implement the interfaces I Dictionary, | Collection, and |Enumerable, so you can useit as you would many other types
of .NET collection objects.

To demondtrate this property, well create asmple counter control that has the capability to store, retrieve, and
display asingle numeric vaue. To provide the capability to store and retrieve the vaue consstently across page
reloads, the control will storeits property in the state bag collection provided by the Control base class.

Ligting 9.17 provides the code for this server control.

Listing 9.17 Example of a Basic Server Control That Stores Property State

usi ng System
usi ng System Web;
usi ng System Web. Ul
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nanespace MyExanpl es

{
public class Counter : Control
{
public Int32 CurrentVal ue
{
get
{
return (I nt32)ViewState["CurrentVal ue"];
}
set
{
Vi ewSt at e[ " Current Val ue"] = val ue;
}
}
protected override void Render(H m Text Witer Qutput)
{
Qut put. Wite("<table border="1" w dth='"200"><tr>" +
"<td align='center' bgcol or="#FFFF99' >" +
this.CQurrentValue + "</td></tr></table>");
}
}
}

Simple, smple, smple. Y ou can see from the code example that the ViewState object isasmple key/vaue pair; the
key can be whatever you want, athough you'l probably want to give it the same name as the property it storesfor
samplicity's sske.

Totest thiscontrol, compile it using the command line:

csc /t:library /out:counter.dll /r:Systemdll /r:System Wb.dll counter.cs

After it'scompiled and copied to the \bin directory, you can test it in apage smilar to that shownin Listing 9.18. This
page addstwo ASP.NET Button controlsto increment and decrement the value of your counter contral.

Listing 9.18 Page to Contain the Counter Control

<%@ REQ STER TagPr efi x="denp" Nanmespace="MExanpl es" Assenbl y="counter" %
<SCRI PT runat ="' server' >

void UpButton_dick(Object Sender, EventArgs e)
{

}

voi d DownButton_d i ck(Object Sender, EventArgs e)

{
Count er 1. Curr ent Val ue- -;

}

</ SCRI PT>
<HTM_>
<HEAD>
<TI TLE>ASP. NET Page</ Tl TLE>

Count er 1. Curr ent Val ue++;
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</ HEAD>
<BODY>
<FORM runat =' server' >
<deno: counter id="Counterl' runat='server' />
<asp: button id='DownButton' Ondick="DownButton_d i ck'
text='Down' runat='server' [/>&nbsp;
<asp: button id=" UpButton' Ondick="UpButton_d i ck'
text="Up' runat='server' [>
</ FORW>
</ BODY>
</ HTM_>

When you load this page, you should be able to see that the Counter control's value is stored each timeiit's
incremented. More importantly, it's displayed properly eveniif you hit the Refresh button on the browser—and the
page designer didn't have to write any code to make that state retrieval happen.

Y ou can seethat thisisthe caseif you rewrite the CurrentV aue property, commenting out the lines of code that
persst datato the state bag and instead storing the datain a private variable, as classes normally would be stored.
Listing 9.19 shows an example of this.

Listing 9.19 Rewritten CurrentValue Property, Demonstrating L ack of State Persistence

private Int32 _CurrentVal ue;
public Int32 CurrentVal ue

{
get
{
return _Current Val ue;
}
set
{
_Current Val ue = val ue;
}
}

If you try this, don't forget to recompile counter.dll using the command line shown in the previous example. Y ou
should not have to make any changesto your page to use the new version of this control.

When your page uses this version of the control, the control does not have the capability to increment and decrement
asit did previoudy. It can increment or decrement only once. This means the control can display only the values of O
(thefirst timethe pageisloaded), 1 (when the Increment button is clicked), or -1 (when the Decrement button is
clicked). This problem occurs because, in the absence of state persistence, the control's CurrentVaue property is
reinitidized to O every timethe pageisloaded. So, for example, when you click the Increment button, the formisfirst
submitted to the server, destroying the page and the control dong with it. The side effect isthat the control's
CurrentVaue property is set to 0. Then the event procedure for the Increment button is run, setting the property to 1.
But in the absence of persistent state, the control's property can never be incremented to 2 again, because when the
page reloads, the control will be destroyed and reinitidized to O before the incrementing code has a chance to run.

Asyou take advantage of pergstent property state, remember that a cost is associated with storing and retrieving
date. Every time your control stores state information, that information is encoded and sent over the Internet from the
client to the server and back again. The encoding process makesit easier for ASP.NET to handle your data, but it
aso hasthe sde effect of making the postback dataitsalf larger. Hence, postback will dow down your application
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sgnificantly if you overuseit.

Also remember that State information that is passed back and forth between client and server isn't encrypted, so it
isn't secure. The information is encoded, but that isn't the same as encryption; it won't keep hackers grimy mitts off
your data.

NOTE

Ultimately, if your Web application passes senstive information from client to server in any form, you should consider
transferring the information using a Secure Socket Layer (SSL) connection. Thisway, it doesn't matter whether the
postback information is encrypted, because under SSL, dl the information that passes between client and server is
encrypted. (Thereisacost in terms of performance and configuration hasde associated with this, however, so plan
carefully when you want to secure specific forms or pages.)

Building Validation Controls

Y ou can build controls that have the capability to vaidate user input in Web forms. Such contrals, caled vaidators,
aresmply atype of ASP.NET server control.

NOTE

ASP.NET comeswith a set of validation controls you can use to ensure that user input in Web forms controlsis
vaid. Among theseisa CustomVdidator control that enables you to use any validation function you want. Before
embarking on creating a new vaidation control from scratch, you may want to first determine whether the
CustomVdidator control will suit your needs.

Vadidation controls are discussed in Chapter 11.

Taking Advantage of Rich Clients

ASP.NET server controls have the capability to tailor their output to the capabilities of the client. In the case of
present-day Web applications, this capability enables you to write gpplications that take advantage of features, such
as Dynamic HTML, that are supported by only the most advanced browsers, without your having to either write your
pages twice or restrict your user base to aparticular browser (usudly Internet Explorer). Thisiscaled
uplevel/downleve rendering.

Upleve/downleve rendering is anice feature that can result in performance increasesin situations such as client-side
data validation (discussed in Chapter 11), and the server controls you design yourself can aso take advantage of
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uplevel/downleved rendering functiondity in ASP.NET the sameway that ASP.NET's own server controls do.

NOTE

When Microsoft documentation refersto arich client,” it'sreally talking about Internet Explorer 5.0 running on
Windows. When it talks about an "uplevel browser,” it'stalking about the same thing. Conversely, when it'stalking
about a"downleve browser," it'staking about every browser except Internet Explorer (including, but not limited to,
Netscape Navigator).

| don't like using Netscapeif | don't haveto, particularly to test Web sites I'm devel oping, because it doesn't seem to
run asfast as Internet Explorer. If you want to test uplevel/downlevel functiondity but don't want to use Netscape,
you have an dternative. The Operabrowser isfadt, lightweight, aggressively W3C standards-compliant, and freeg, if
you don't mind looking at afew advertisements while you browse (you can get an ad-free version of Operaby
paying aregigtration fee). It's great for testing Web applications when you need an aternative to Internet Explorer.
Download Operafrom http://mww.opera.com.

Oneway ASP.NET provides uplevel/downlevel rendering isthrough HtmlTextWriter object, which ispassed asan
argument to the Render method of the Control class. This object normally rendersHTML 4.0, but is swapped out by
the Page object in favor of the System.Web.UI.HtmI32TextWriter class, which automatically rendersHTML 3.2
where appropriate.

Supporting Designersin Custom Server Controls

If you want devel opers to be able to work with your server controlsin visua development environments such as
Visua Studio .NET, you should add support for visua designersto your control. A designer is a package of
information that determines how your control interacts with the devel opment environment when adeveloper is
working withiit.

An important distinction exists between the way a control behaves when it's being used by adevel oper in atool such
as Visud Studio .NET—known as design time—and the way a control executesin arunning gpplication, known as
runtime. Thisdistinction will be familiar to you if you've crested ActiveX controlsin previousversons of Visua Basic
or Visua C++.

for RuBoard
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Chapter 10. Using XML

IN THISCHAPTER
o What ISXML?

e Accessng XML DataUsing .NET Framework Classes

o Defining and Vdidating XML with Schemas

e Processng XML Documents Using Style Sheets

Class Reference

Inthe .NET framework, XML isvery important. It serves as the foundation for many of the .NET technologies.
Database accessis XML based in ADO.NET. Remote interoperability, known as XML Web servicesor SOAP, is
also XML based. It istrue that many of the implementation details of XML are hidden insde objects or insdethe
Visud Studio .NET development environment. But for tasks such as debugging, interoperability with other platforms,
performance analysis, and your own peace of mind, it still makes sensefor you asa.NET developer to have ahandle
onwhat XML is, how it works, and how it isimplemented in the .NET framework. This chapter will help with that
objective.

for RuBoard
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What ISXML?

Here's a problem you've probably faced before. A customer or colleague comes to you asking for help working with
an gpplication that was written five years ago. Nobody who originaly worked on the application gill worksfor the
company; the origina developer died in abizarre gardening accident some years back. The customer wants you to
write a Web-based reporting system to handle the data emitted by this dinosaur application.

Y ou now have the unenviable task of figuring out how thisthing works, parsing the data it emits, and arranging that
datain some recognizable format—a report.

Let's assume that the developer of the origina application attempted to make it easy on you by expressing the datain
some standardized format—maybe one in which elements within rows of data are separated from each other by a
designated character, such asacommaor atab. Thisis known asadeimited format. Listing 10.1 demonsirates a
comma-delimited document.

Ligting 10.1 A Comma-Deimited Document

Jones, Machi ne @Qun, 401. 32, New Yor k
Janson, Hand G enade, 79. 95, Tuscal oosa
Newt on, Artill ery Cannon, 72. 43, Paducah

However, afew problems occur with the ddimited format. First, what happensif the dataitself contains acommaor
atab?Inthis case, you're forced to use amore complicated ddimiter—typically acommawith dataenclosed in
quotation marks. That different documents can use different ddimitersisaproblem initsdf, though. Therésno such
thing asasingle universal parse dgorithm for delimited documents.

To makeit even more difficult, different operating systems have different ideas about what condtitutes the end of a
line. Some systems (such as Windows) terminate aline with a carriage return and aline feed (ASCI1 13 and 10,
respectively), whereas others (such as Unix) just use aline feed.

Another problem: What isthis data? Some of it, such as the customer's name and the item, is obvious. But what does
the number 401.32 represent? | dedlly, we want a document that is self-describing—one that tells us at a glance what
al the data represents (or at least gives us ahint).

Another big problem with delimited documents: How can you represent related data? For example, it might be nice
to view al theinformation about customers and orders in the same document. Y ou can do thiswith adelimited
document, but it can be awkward. And if you've written a parser that expectsthe first field to be the customer name
and thefourth field to be the product name, adding any new fields between them breaks the parser.

Internet technology mavens redized that this scenario isfrighteningly common in the world of software
development—particularly in Internet development. XML was designed to replace delimited data, aswell as other
dataformats, with something standard, easy to use and to understand, and powerful.
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Advantages of XML

In anetworked application, interoperability between various operating systemsis crucid; the transfer of datafrom
point A to point B in astandard, understandable way iswhat it's al about. For tasks that involve parsing data, then,
using XML means spending less time worrying about the details of the parser itsalf and more time working on the
goplication.

Here are some specific advantages of XML over other dataformats:

e XML documents are eadly readable and sdlf-describing—Like HTML, an XML document contains tags
that indicate what each type of datais. With good document design, it should be reasonably smplefor a
person to look at an XML document and say, "This contains customers, orders, and prices.”

o XML isinteroperable—Nothing about XML tiesit to any particular operating system or underlying
technology. Y ou don't have to ask anyone's permission or pay anyone money to use XML. If the computer
you're working on has atext editor, you can useit to create an XML document. Severa types of XML
parsersexig for virtualy every operating system in use today (even redly weird ones).

» XML documents are hierarchica—It's easy to add related datato anode in an XML document without
making the document unwieldy.

« You don't haveto write the parser—Severd types of object-based parser components are available for
XML. XML parserswork the same way on virtually every platform. The .NET platform contains support for
the Internet-standard XML Document Object Moddl, but Microsoft has aso thrown in afew XML parsing
widgets that are easier to use and that perform better than the XML DOM; well cover these later in this
chapter.

»  Changesto your document won't bregk the parse—Assuming that the XML you writeis syntacticaly
correct, you can add elements to your data structures without breaking backward compatibility with earlier
versions of your application.

IsXML the panaceato every problem faced by software devel opers? XML won't wash your car or take out the
garbagefor you, but for many tasksthat involve data, it's agood choice.

At the sametime, Visua Studio .NET hides much of theimplementation details from you. Relational data expressed
in XML is abstracted in the form of a DataSet object. XML schemas (a document that defines data types and
relationshipsin XML) can be created visudly, without writing code. In fact, Visuad Studio .NET can generate XML
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schemas for you automaticaly by ingpecting an existing database structure.

XML Document Structure and Syntax

XML documents must adhere to astandard syntax so that automated parsers can read them. Fortunately, the syntax
is pretty smple to understand, especialy if you've developed Web pagesin HTML. The XML syntax isabit more
rigorous than that of HTML,, but asyou'll see, that's agood thing. There are amillion waysto put together a bogus,
doppy HTML document, but the structure required by XML meansthat you get a higher level of consistency; no
matter what your document contains, the rules that govern how an XML document can be parsed are the same.

Declaration

The XML declaration isthe samefor all XML documents. An XML declaration isshown in Ligting 10.2.

Listing 10.2 XML 1.0 Declaration

<?xnml version="1.0"?>

The declaration saystwo things: Thisisan XML document (duh), and this document conformsto the XML 1.0 W3C
recommendation (which you can get straight from the horse's mouth at http:/Amww.w3.0rg/ TR/REC-xml). The
current and only W3C recommendation for XML isversion 1.0, so you shouldn't see an XML declaration that's
different from what'sin Ligting 10.2. But you might in the future, when the specification isrevised into new versons.

NOTE

A W3C recommendation isn't quite the same as a bonafide Internet standard, but it's close enough for our purposes.

The XML declaration, when it exists, must exist on thefirst line of the document. The declaration does not have to
exis, however; itisan optiona part of an XML document. Theideabehind adeclaration isthat you may have some
automated tool that trawls document folders looking for XML. If your XML files contain declarations, it'll be much
eader for such an automated processto locate XML documents (aswell asto differentiate them from other
marked-up documents, such asHTML Web pages).

Don't swest it too much if you don't include adeclaration linein the XML documentsyou creete. Leaving it out
doesn't affect how datain the document is parsed.

Elements

Andement isapart of an XML document that contains data. If you're accustomed to database programming or

working with delimited documents, you can think of an eement asacolumn or afidd. XML eements are sometimes
also caled nodes.
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XML documents must have at least one top-level element to be parsable. Listing 10.3 shows an XML document
with adeclaration and asingle top-level e ement (but no actud data).

Listing 10.3 A Smple XML Document with a Declaration and a Top-L evel Element

<?xm version="1.0"7?>
<ORDERS>
</ ORDERS>

This document can be parsed, even though it contains no data. Note one important thing about the markup of this
document: It contains both an open tag and a close tag for the <ORDERS> dement. The closing tag is differentiated
by the dash (/) character in front of the eement name. Every XML dement must have aclosing tag—Ilack of a
closing tag will cause the document to be unparsable. The XML declaration isthe only part of an XML document
that does not require aclosing tag.

Thisisan important difference between XML and HTML. In HTML, some elements require close tags, but many
don't. Even for those elementsthat don't contain proper closing tags, the browser often attempts to correctly render
the page (sometimes with quirky resuts).

XML, onthe other hand, isthe shrewish librarian of the data universe. It's not nearly asforgivingasHTML and will
rap you on the knucklesif you crossit. If your XML document contains an ement that's missing a close tag, the
document won't parse. Thisisacommon source of frustration among developerswho use XML. Another kicker is
that, unlike HTML, tag namesin XML are case sengitive. This meansthat <ORDERS> and <orders> are
congdered to be two different and distinct tags.

Elements That Contain Data

The whole purpose of an XML element isto contain pieces of data. In the previous example, we left out the data.
Ligting 10.4 shows an evolved verson of this document, thistime with datain it.

Listing 10.4 An XML Document with Elements That Contain Data

<?xm version="1.0"?>
<ORDERS>
<ORDER>
<DATETI ME>1/ 4/ 2000 9: 32 ANK/ DATETI ME>
<| D>33849</ | D>
<CUSTQOVER>St eve Far ben</ CUSTOVER>
<TOTALAMOUNT>3456. 92</ TOTALAMOUNT>
</ ORDER>
</ ORDERS>

If you were to describe this document in English, you'd say that it contains atop-level ORDERS dement and asingle
ORDER dement, or node. The ORDER nodeisachild of the ORDERS dement. The ORDER eement itsdlf
containsfour child nodes of its own:

DATETIME, ID, CUSTOMER, and TOTALAMOUNT.
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Adding afew additional ordersto this document might give you something like Listing 10.5.
Listing 10.5 An XML Document with Multiple Child Elements Beneath the Top-L evel Element

<?xm version="1.0"?>
<ORDERS>
<ORDER>
<DATETI ME>1/ 4/ 2000 9: 32 AN/ DATETI ME>
<| D>33849</ | D>
<CUSTQOVER>St eve Far ben</ CUSTOVER>
<TOTALAMOUNT>3456. 92</ TOTALAMOUNT>
</ ORDER>
<ORDER>
<DATETI ME>1/ 4/ 2000 9: 32 AN/ DATETI ME>
<| D>33856</ | D>
<CUSTQOVER>Jane Col son</ CUSTOVER>
<TOTALAMOUNT>401. 19</ TOTALAMOUNT>
</ ORDER>
<ORDER>
<DATETI ME>1/ 4/ 2000 9: 32 AN/ DATETI ME>
<| D>33872</ | D>
<CUSTOVER>Uni t ed Di sc, |ncor porat ed</ CUSTOVER>
<TOTALAMOUNT>74. 28</ TOTALAMOUNT>
</ ORDER>
</ ORDERS>

Here's where devel opers sometimes get nervous about XML. With adocument like this, you can see that therésfar
more markup than data. Does this mean that al those extra bytes will squish your application's performance?

Maybe, but not necessarily. Consider an Internet application that uses XML on the server side. When this application
needsto send data to the client, it first opens and parses the XML document (well discuss how XML parsing works
later in this chapter). Then some sort of result—in dl likelihood, atiny subset of the data, stripped of markup—will

be sent to the client Web browser. The fact that there's abunch of markup there doesn't dow the data transfer down
sgnificantly.

At the sametime, thereisaway to express data more succinctly in an XML document, without the need for as many
open and closing markup tags. Y ou can do this through the use of attributes.

Attributes

An dtribute is another way to enclose apiece of datain an XML document. An attribute is always part of an

element; it typically modifies or isreated to the information in the node. In areationa database gpplication that emits
XML, it'scommon to see foreign key data expressed in the form of attributes.

For example, adocument that contains information about a sales transaction might use attributes as shown in Liding
10.6.

Listing 10.6 An XML Document with Elementsand Attributes

<?xm version="1.0"?>
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<ORDERS>
<ORDER i d="33849" custi d="406">
<DATETI Me>1/ 4/ 2000 9: 32 AN/ DATETI ME>
<TOTALAMOUNT>3456. 92</ TOTALAMOUNT>
</ ORDER>
</ ORDERS>

Asyou can see from the example, attribute val ues are always enclosed in quotation marks. Using attributes tendsto
reduce the total size of the document (because you don't need to store open and close tags for the element). This has
the effect of reducing the amount of markup at the expense (in some cases) of readability. Note that you are alowed
to use either single or double quotation marks anywhere XML requires quotes.

This dement/attribute syntax may look familiar from HTML, which uses attributes to assign vauesto d ementsthe
sameway XML does. But remember that XML isabit morerigid than HTML; abracket out of place or a
mismatched close tag will cause the entire document to be unparsable.

Enclosing Character Data

At the beginning of this chapter, we discussed the various dilemmas involved with ddimited files. One of the problems
with delimitersisthat if the delimiter character exists within the data, it's difficult or impossible for a parser to know
how to parse the data.

This problem is not confined to ddimited files; XML has smilar problemswith containing ddimiter characters. The
problem arises because the de facto XML ddimiter character (in actudity, the markup character) istheleft angle
bracket, also known as the less-than symbol. In XML, the ampersand character (&) can also throw off the parser.

Y ou've got two waysto ded with this problem in XML: Either replace the forbidden characters with character entities
or useaCDATA section asaway to delimit the entire data fidd.

Using Character Entities

Y ou might befamiliar with character entities from working with HTML. Theideaisto take acharacter that might be
interpreted as apart of markup and replace it with an escape sequence to prevent the parser from going haywire.
Ligting 10.7 provides an example of this.

Listing 10.7 An XML Document with Escape Sequences

<?xm version="1.0"7?>
<ORDERS>
<ORDER i d="33849">
<NAME>Jones &anp; WIllians Certified Public Accountants</NAVE>
<DATETI ME>1/ 4/ 2000 9: 32 AMNK/ DATETI ME>
<TOTALAMOUNT>3456. 92</ TOTALAMOUNT>
</ ORDER>
</ ORDERS>

Take alook at the datain the NAME eement in the code example. Instead of an ampersand, the & amp; character
entity isused. (If adataeement contains aleft bracket, it should be escaped with the & It; character entity.)
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When you use an XML parser to extract data with escape characters, the parser will automaticaly convert the
escaped charactersto their correct representation.

Using CDATA Elements

An dternativeto replacing delimiter charactersisto use CDATA dements. A CDATA dement telsthe XML parser
not to interpret or parse characters that appear in the section.

Ligting 10.8 demondtrates an example of the same XML document from before, thistime delimited with a CDATA
section rather than acharacter entity.

Listing 10.8 An XML Document with a CDATA Section

<?xm version="1.0"7?>
<ORDERS>
<ORDER i d="33849">
<NAME><! [ CDATA[ Jones & Wl lians Certified Public Accountants]]></NAMVE>
<DATETI ME>1/ 4/ 2000 9: 32 AMNK/ DATETI ME>
<TOTALAMOUNT>3456. 92</ TOTALAMOUNT>
</ ORDER>
</ ORDERS>

Inthisexample, the origind datain the NAME element does not need to be changed, asin the previous example.
Here, the dataiswrapped with a CDATA dement. The document is parsable, even though it contains an unparsable
character (the ampersand).

Which technique should you use? It'sredly up to you. Y ou might prefer to use the CDATA method because it
doesn't require dtering the origina data, but it has the disadvantage of adding adozen or so bytesto each demen.

Abbreviated Close-Tag Syntax

For dementsthat contain no data, you can use an abbreviated syntax for element tags to reduce the amount of
markup overhead contained in your document. Listing 10.9 demonsiratesthis.,

Listing 10.9 An XML Document with Empty Elements

<?xm version="1.0"?>
<ORDERS>
<ORDER i d="33849" custi d="406">
<DATETI ME>1/ 4/ 2000 9: 32 AMNK/ DATETI ME>
<TOTALAMOUNT />
</ ORDER>
</ ORDERS>

Y ou can see from the example that the TOTALAMOUNT eement contains no data. As aresult, we can expressit
as<TOTALAMOUNT /> ingtead of <TOTALAMOUNT> </TOTALAMOUNT>. It's perfectly legdl to use either
syntax in your XML documents; the abbreviated syntax is generally better, though, because it reduces the size of
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your XML document.
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Accessing XML Data Using .NET Framework Classes

Now that you've seen how to create an XML document, we get to the fun part: how to write code to extract and
mani pul ate data from an XML document using classes found in the NET frameworks. There's no oneright way to
dothis; infact, before NET came aong, two predominant ways were used to parse an XML document: the XML
Document Object Modd (DOM) and Simple API for XML (SAX).

Animplementation of the XML DOM exigtsin the NET framework. However, in this chapter well primarily focus
on .NET'sown XML handlers, such asthe XmINodeReader, XmlTextReader, and XmiTextWriter objects. These
objects are the standard .NET way to access XML data; they provide a good combination of high performance,
NET integration, and ease of programming. But you should know about the other waysto dedl with XML,
too—particularly because the specialized .NET reader and writer objects are designed to interact with the

I nternet-standard DOM objects. So for the remainder of this chapter, well include brief examples of how to work
with the DOM modd, aswell.

About Simple API for XML (SAX)

Simple API for XML (SAX) was designed to provide ahigher level of performance and asimpler programmability
model than XML DOM. It uses afundamentally different programmeability modd. Instead of reading in the entire
document at once and exposing the elements of the document as nodes, SAX provides an event-driven mode for

parsng XML.

SAX isnot supported in NET—yVet. In fact, it'snot even an officid Internet sandard. It's a programming interface
for XML that was created by developers who wanted an XML parser with higher performance and asmaller
memory footprint, especialy when parsing very large documents.

If you are currently writing applications using SAX and want to use SAX inyour .NET applicationstoday, you can
do so by using the MSXML 3.0 COM library through the COM interoperability featuresin .NET.

NOTE

Although it isnot yet supported in the .NET framework, SAX is supported in Microsoft's COM-based XML parser
implementation. For more information on thistool, see hitp:/msdn.microsoft.com/xml/.

Using the XML Document Object M odel

The XML Document Object Modd (DOM) is a programming interface used to parse XML documents. It wasthe
firgt programming interface provided for XML by Microsoft; XML DOM implementations are available that target
other languages and other operating systems.
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The original Microsoft XML DOM implementation is COM based, S0 it is accessible from any COM-compliant
language. The XML parsersin .NET are, naturdly, accessible from any .NET-compliant |language.

The XML DOM doesits magic by taking an XML document and exposing it in the form of acomplex object
hierarchy. Thiskind of hierarchy may befamiliar to you if you've done client-sde HTML Document Object Modd
programming in JavaScript or VBScript. The number of objectsin XML DOM isfairly daunting; no fewer than 20
objects are in the base implementation, and then the Microsoft implementation adds a number of additional interfaces
and proprietary extensions.

Fortunately, the number of objects you need to work with on aregular basisinthe XML DOM isminimal. Infact,
the XML DOM recommendation segregates the objectsin the DOM into two groups. fundamental classes and
extended classes. Fundamental classes are the ones that application devel opers find most useful; the extended classes
are primarily useful to tools devel opers and people who like to pummel themsdves with detall.

Thefundamental classes of the XML DOM asimplemented in the NET framework are XmINode, XmINodeL.i,
and XmINamedNodeMap. These classes, aswell asthe parent XmlDocument class, areillustrated in Figure 10.1.

Figure 10.1. Fundamental XML DOM objects.
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Defining and Validating XML with Schemas

Whenever you use or manipulate data, you need to have away of answering certain questions abouit that data. Isan
Invoice ID stored as atext vaue or anumeric vaue? Is a phone number limited to 10 digits? For that matter, can a
person have more than one phone number? What happensif the person has none?

All these questions have to do with the concepts of data definition and vaidation. Application devel opers have
historically embedded vaidation logic in gpplication code. Sophisticated designs can encagpsulate vaidation logicin
various ways, but in most cases, the data definition and validation logic aren't ble to processes outside of your
application. This defeats the purpose of XML on anumber of levels. Remember that XML isdesigned to be
interoperable and human readable. When you commit validation logic to code, you've dmogt inherently made the
validation logic inaccessible to other processes that might come dong later. It is, in essence, ablack box. The
concept of encapsulating datavalidation in aclassisagood and useful thing, but if other devel opers can't easily
access your data design from outside sources, it may not be as useful to them.

A way existsto express and validate data designs expressed in XML. Thisis done through a standard descriptive
format referred to as XML schemas (sometimes abbreviated X SD). Because the various .NET tools provide good
support for XML schemas, welll devote some time to discussing how schemas work, how to build them, and what
you can do with them in your Internet gpplications.

About Document Type Definitions (DTDs)

Thefirgt technology used for vaidating XML structures was known as Document Type Definition (DTD). By linking
aDTD document to an XML file, you can ensure that the XML document contains vaid data types and structure.

The problem with DTDsisthat they have limitations with respect to the things they can do. One glaring limitation is
that DTDs can't define data types of elementsthat appear in adocument.

But the most damning implication of usng DTDsto vaidate XML isthat DTDs are written usng asyntax that is
completely removed from that of XML itsdf; if you want to vaidate your datausing the DTD format, you must
ascend alearning curve.

A good example of aDTD isthe DTD for XML itsdlf, which resdes at

http://Amww.w3.org/X M L/1998/06/xmlspec-v21.dtd. By looking at thisDTD, you can get asensefor how different
the syntax of DTD is. Indeed, the response of many developerswho had to use DTDsin the early days of XML
was, "Couldn't we use XML syntax to define the structure of an XML document?’

Microsoft chose to use amore evolved document definition technology for XML in the NET universe—the XML
schema. The most important benefit of XML schemasisthat you can write an XML schemausing the XML syntax
you presumably aready know. For these reasons, this chapter focuses on schemasrather than DTDs.
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NOTE

The Visua Studio .NET development environment gives developers agraphica way to build XML schemas and
containslittle or no support for DTDs. Y ou can certainly use DTDswith XML datain the NET framework; you just
won't get much help from thetools.

Before we proceed, it's worth noting that you're never required to vaidate the XML documents that you use in your
gpplication development; XML documents can live out their whole lives without ever knowing or using an XML
schema. However, it'sagood ideato vaidate them for the sake of congstency. In addition, certain tools (including
Visud Studio .NET) use XML schemasin variousinteresting and useful ways. Having ahandle on what an XML
schema isand how it workswill give you aleg up on using these toals.

NOTE

The officid W3C documentation on XML schemas comesin three parts. a primer, which as of thiswriting runs 73
printed pages, and two sections that document the schemaspecification in detall. The whole thing starts at
http:/Mmww.w3.org/ XML/Schema.

About XML Data-Reduced Schemas

The COM-based Microsoft XML implementation that existed beforethe arrival of the .NET framework used a
syntax known as XML Data-Reduced (XDR) schemas. Confusingly, the Microsoft documentation refersto XDR as
"XML Schemas" even though that'sredly adifferent, dbeit related, syntax from that provided by the W3C. The
NET tools support both the XDR and W3C way of expressing schemeas, but Visual Studio .NET follows the W3C
schema syntax, o you'l likely see the W3C syntax used in .NET gpplications more often.

We areincluding this section on X DR schemas so that you can identify and understand the difference between XDR
and W3C XML schemas, and asaway to makeit easier for users of the MSXML library who are moving to the
NET framework to migrate their applications. Also, because the XML -handling objectsin the NET framework can
process X DR-vaidated documents, it's possible that you will need to use XDR at some point, even though it'sbeing
superseded by the W3C schema format.

Ligting 10.32 shows an example of acomplete XDR schemadefinition.

Listing 10.32 Example of an XDR Schema

<Schema xm ns="urn: schenas-ni crosoft-com xnl -dat a"
xm ns: dt ="urn: schemas- m crosoft-com dat at ypes" >

<El enent Type nane='TI TLE' content="textOnly' />

<AttributeType nanme='1|DType' dt:type='integer' />
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<El enent Type nane=' AUTHOR content="textOnly'>
<attribute type='|Dlype' />
</ El ement Type>

<El enent Type nane=' BOOK' content="m xed' >
<el ement type = 'TITLE />
<el enent type "AUTHOR />

</ El ement Type>

</ Schenma>

The example begins with a Schema node, to indicate that thisis the Sart of a schema. The two xmins attributes refer
to externd schema documents; the first oneisfor XML itsdlf, the second oneisfor the data types defined by the
Microsoft data types defined for usein XDR schemas.

The ElementType nodes in the schema document form the definition of the nodes that compose the document. In this
example, you can see two types of ElementTypes defined; asimple type (containing no child nodes, such as TITLE)
and acomplex type (containing child nodes and/or attributes, such as BOOK). Well discuss smple and complex
typesin more detail in the section " Understanding Simple and Complex Types" later in this chapter.

NOTE

The Microsoft reference on XDR schemasisat http://msdn.microsoft.com/xml/reference/schemalstart.asp. Another
useful Microsoft link isthe XML Schema Devel oper's Guide, located at
http://msdn.micrasoft.com/xml/xmlguide/schema-overview.asp.

This reference material was created to document the behavior of the MSXML parser found in Internet Explorer 5.0.
It may not have direct gpplicability to XML applicationsthat you build using the .NET tools (usethe W3C
gpecification for XML schemasyou build in .NET). Note, again, that when Microsoft refersto " XML Schema,” it
may be referring to either XDR schemas or W3C-style XML schemas. In generd, what you get inthe .NET tools
aretrue W3C XML schemas.

This section isintended to give you the briefest example of an XDR schema so you can understand what an XDR
schemalookslike. Because the Visual Studio .NET uses the more recent W3C recommendation for XML schemeas,
however, well spend the rest of this section discussing the W3C syntax for XML document definition and vaidation.

NOTE

Using atool that comeswith the NET framework SDK, you can convert existing XDR schemas to the W3C format
described in the next section. Known asthe XML Schema Definition Tool (xsd.exe), this command-linetool can dso
creste basic schemas from existing XML filesand build ADO.NET classesin Visud Basic.NET or C#from existing
schemeas.
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Creating W3C XML Schemas

A W3C XML schema is conceptualy similar to an XDR schema, but has anumber of implementation differences.
Because XML schemaison itsway to becoming an Internet standard, it's better to use the W3C standard format
because you can expect a better level of interoperability as the standard propagates. Fortunately, the new
XML-handling toolsincluded in the .NET framework and Visud Studio .NET tend to use the newer W3C versions
of technologies such as schemas, so you'll have lots of help when building applications that are designed to be
Internet standard and interoperable.

Our objectivein this section isto perform avery smple vaidation on asmple XML document. Because the W3C
XML schemalanguageisavery complex syntax that could warrant a short book of its own, in this section well
cover only the basics of XML schema—particularly, how to create a schemathat validates an XML document using
the XML-handling objectsin the .NET framework classes.

Listing 10.33 shows the document well be vaidating in this section.

Listing 10.33 Simplified book.xml Document

<BOK i sbn="1234567890" >
<TITLE>Littl e Red Ri ding Hood</TI TLE>
<AUTHOR>Dave- Bob G i mmx/ AUTHOR>

</ BOOK>

Asyou can see, thisisagreatly smplified verson of the books.xml document weve used in examples throughout this
chapter. Rather than containing an unlimited number of books, this document contains only asingle book, so it might
be used in Stuations where one software process hands off book information to another.

Like XDR schemas, W3C schemas are generdly linked to externd files that provide the basic definition of what a
schemais. Asaresult, the W3C-compliant schemas you create will typicaly begin with areference to the standard
W3C schema definition (known as the schema of schemas). The W3C schema definition gives your schemaaccess
to basic datatypes and structures you'll need to construct schemas to define and vaidate your XML documents. This
basic definitionisshownin Listing 10.34.

Listing 10.34 W3C Schema Definition Boilerplate

<?xm version="1.0"7?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schena" >

<I-- Your schema definition goes here -->

</ xsd: schema>

Thisisaboilerplate definition that you'll probably include in mogt, if not dl, of your XML schemadocuments. (Note
that the XML schemarediting function provided by Visud Studio .NET generatesadightly different boilerplate
schema definition; what you see hereis more streamlined.)
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This boilerplate provides the same basic function astheinitia definition of the XDR schemashown in aprevious
example, but it provides a different basic schematype and associatesit with the xsd namespace. This meansthat
you'l often see dements of a\W3C schema prefixed with the xsd namespace; thisis done to prevent namespace
collisons between e ements defined by the xsd schema definition and e ementsin your documents with the same
name.

The next step to defining your own W3C schemais to define the data types that can appear in your document. To do
this, you must have a handle on smple and complex datatypesin XML and how the W3C XML schemadefines
them.

Under standing Simple and Complex Types

Asyou know, an XML document isinherently hierarchical. Every XML document is composed of nodesthat can
contain child nodes, nested as deeply as necessary to represent agiven data structure. When you're authoring an
XML schema, you need to be able to make a distinction between smple and complex types. A complex typeis
defined as any node that has children or attributes; a smple type has no children or attributes. For example, inthe
book.xml document used asan examplein Listing 10.33, BOOK isacomplex type because it contains two child
elements, AUTHOR and TITLE, aswel asan attribute, ison. AUTHOR, on the other hand, isasmple type,
because it contains nothing but atext string (the name of the book's author).

The digtinction between smple and complex types becomesimportant when building XML schemas because the two
types are described in different waysin the schemaformat. In XML schema authoring, it's common to define the
sampletypesfirst and the complex typeslater because the complex types are amost invariably built on thesmple
type definitions.

Listing 10.35 shows an example of aschemawith asmple type definition.

Listing 10.35 W3C Schema Containing a Definition for a Smple Type

<?xm version="1.0"7?>
<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >

<xsd: si npl eType nane="| SBNType" >
<xsd:restriction base="xsd:string">
<xsd: maxLengt h val ue="10"/>
</ xsd:restriction>
</ xsd: si npl et ype>

</ xsd: schema>

Thefirg few lines of this schema definition are the same as the previous example; they refer to the external master
schemamaintained by the W3C that defines basic data types and so forth.

Thexsd:ampleType node contains the definition for asmpletype cadled ISBNType. Y ou can see from the definition
that thistype contains aregtriction, which provides additional information about the data type and (optiondly) the
nature of the data that this data type supports. Inthiscase, ISBNTypeis declared to be a string that can have a
maximum length of 10 characters. (Note that although ISBN stands for Internationa Standard Book Number, an
ISBN can contain a phabetic charactersin addition to numbers, so we declareit to be astring type.)
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Be careful typing the names of attributes such as maxLength in your XML schemadefinitions. Aswith al XML
elements, the dements of an XML schemaare case sendtive.

Y ou don't have to define named typesin your XML schemas. The advantage is reusability—after you've defined a
named type, you can reuse it anywhere you like in the schema definition (or refer to the schemafrom another schema
and reuseit that way). When used in thisway, XML schemas behave a bit like class definitions

After you've crested atype definition, you can declare that your document will contain elements of thistype. Liging
10.36 shows an example of a schema containing areferenceto the ISBNType smpletype.

Listing 10.36 W3C Schema Containing an Element Definition That Refersto a Type Definition

<?xm version="1.0" ?>
<xsd: scherma xm ns: xsd="http://ww. w3. or g/ 2001/ XM_Schena" >
<xsd: el ement nane="|SBN' type="I|SBNType"></xsd: el enent >
<xsd: si npl eType nane="| SBNType" >
<xsd:restriction base="xsd:string">
<xsd: maxLengt h val ue="10" />
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: schema>

The dement definition indicates that XML documents based on this schemawill contain an dement named |SBN.
The type definition for thisdement isthe ISBNType type created in the previous section.

Thisschemawould be sufficient if we wereinterested only in creating XML documents containing lists of ISBN
numbers. But the book information we're working with contains much more than that—we need to transmit the title
and author of the book aswell. To do this, well need to modify our schemato include anew complex type, caled
BookType, that defines TITLE and AUTHOR eements, aswell as an isbn attribute. The isbn attribute is defined as
an ISBNType, which meansit takes on the properties of that type definition; it's a string data type with amaximum
length of 10 characters.

Ligting 10.37 shows another version of the schema, thistime with amore complete definition of the BookType type.
Thistime, we've added TITLE and AUTHOR typesto the BookType.

Listing 10.37 W3C Schema Containing a Complex Type That Refersto a Smple Type

<?xm version="1.0" ?>

<xsd: schema xm ns: xsd="htt p://ww. w3. or g/ 2001/ XM_Schema" >
<!-- Elenent definition -->
<xsd: el enent nane="BOXK" type="BookType"></xsd: el enent >

<l-- Conplex type definition -->
<xsd: conpl exType nane="BookType" >
<xsd: al | >
<xsd: el ement nanme="TI TLE" type="xsd:string" />
<xsd: el ement nane="AUTHOR' type="xsd:string" />
</ xsd: al | >
<xsd:attribute name="isbn" type="1SBNType" />
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</ xsd: conpl exType>

<I-- Sinple type definition with restriction-->
<xsd: si npl eType nane="| SBNType" >
<xsd:restriction base="xsd:string">
<xsd: maxLengt h val ue="10" />
</ xsd:restriction>
</ xsd: si npl eType>
</ xsd: schema>

Thisverson of the schema completes the complex type definition BookType by adding two elements. TITLE and
AUTHOR. Both eements are defined as conventiona strings with no specid validation logic attached. The <xsd:al>
element indicates that two or more child € ements can appear in any order beneath the parent eement. If you need to
specify that the child eements should appear in a particular order, use <xsd:sequence> ingtead of <xsd:d|>.

The big changein thisfind version of the schemaisthe addition of the BOOK e ement definition. Because the type of
book was defined previoudy as acomplex type, this section isvery straightforward; al we need to do isreference
the BookType complex type.

Y ou'l notice, too, that this verson of the schema contains comments, commentsin XML are syntactically identical to
commentsin HTML. Y ou should include commentsin any XML file you create wherever there's a chance that
somebody who comes aong later might misunderstand what's going on in your documen.

Validating Documents Using W3C Schemas

To vdidate an XML document using aschema, you first create the schemaand then link the schemato an XML
document defined by the schema. When an XML parser processes adocument that is linked to aschema, the parser
will first download the schema document(s) associated with thet file. If thefilefailsto conform with any of therules
specified in the schema, the parser will complain (and in most cases refuse to proceed).

Schemas are often contained in afile separate from the XML datafile. This enables you to change the schema
definition without having to dog through the datalitsdlf. By placing aschemafilein alocation accessble through the
Internet, any file anywhere can access and utilize the data structure and validation rules found in the schema.

In addition to linking XML documents to schemas, schemas themselves can be linked to other schemas. Thisgives
you the capability to build progressively more sophisticated schemas based on more bas ¢ schema definitions created

in the past.

After you've creasted an XML schemaand linked it to an associated XML data document that implementsthe
schema, you should test it to ensure that it does what you want. Because Internet Explorer understands XML and
can render XML in the browser, you can use Internet Explorer 5.0 or later to determine whether your XML
document parses. To do this, smply load thefileinto Internet Explorer using the URL text box or by using the File,
Open menu command.

Aswith any XML parser, Internet Explorer automatically downloads the schema definition when it encounters an
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XML document that islinked to a schema. After the file and the externa schemas are downloaded, the browser then
attempts to parse the document. If parsing is successful, Internet Explorer displays the document. If it's unsuccessful,
it usudly givesyou an error messagein the browser.

Problemswith XML rendering and parsing in avaidated context usualy stem from one of two problems. The
document is not well formed (meaning the document islacking an end tag for anode, for example), or the document
isinvalid (according to the validation rules defined in the schemafile).

XML parsersamogt invariably reject documentsthat are not well formed; whether they regject invalid documents
depends on the tool you use to handle the document. For example, an Xml TextReader object will not throw an error
when it reads an invaid XML document, but the XmlV aidatingReader object will. The XmlVaidatingReader object
isintroduced in the next section, "Using .NET Framework Objectsto Validate XML Schemas.”

NOTE

Y ou should watch out for a couple of things when working with XML document validation with schemas. First, make
sure your computer has a connection to the Internet when you load a validated document, because schemas must
typically access other dependent schemas, and the way that's most commonly doneis by downloading them over the
Net.

Next, remember that XML is case sensitive—uppercase and lowercase matter. Spelling an e ement name BOOK in
one place in the document and then attempting to refer to something caled Book or book later on will cause
problems.

Using .NET Framework Objectsto Validate XML Schemas

Earlier inthis chapter, we discussed how to read a document using the Xml TextReader object provided by the NET
framework. Y ou can use an XML schemato validate a document when reading adocument using the NET
framework. To do this, you use the XmlVdidatingReader object.

NOTE

The XmlVaidatingReader classisfound in the System.Xml namespace. Like the Xml TextReader object described
earlier in this chapter, XmlVaidatingReader inherits from System. Xml.XmlReader. A reference to the classes,
properties, and methods introduced in this chapter isincluded at the end of this chapter.

Because they both inherit from the same base class, the XmlVdidatingReader object works similar to the
XmlITextReader object. To vaidate adocument using the XmlVaidatingReader object, set the object's Validation
property to one of the vaues enumerated in System.Xml.VaidationType. The Vaidation property can be set to one
of thesevaues
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« VdidationType.None (no validation)

« VdidationTypeDTD (use adocument type definition for validation)

« VdidationType.Schema (use an XSD schema)

« VdidaionType XDR (usean XDR schema)

« VdidationTypeAuto (infer one of the preceding vaues)

The vaue VdidationTypeAuto tellsthe XmlV aidatingReader object to infer which type of schemato use based on
what the document contains. Thismeansthat it's possible for no validation to occur when using the Auto type—if the
XML document does not actually contain alink to aschemaor DTD and the vaidation typeis set to Auto, no
vaidation will occur. For thisreason, it'sagood ideato explicitly set the vaidation type (if you know whet it's going
to be).

If the XML document does not contain alink to a schema, you can add alink to a schema programmaticaly. Do this
by using the Add method of the Schemas collection contained by the XmlVaidatingTextReader object.

After you set the vaidation type, assgn aschema, you must then write code to actudly perform the vaidation. Thisis
smilar to the code you write. Listing 10.38 shows an example of this.

Listing 10.38 XML Validation Subroutine Using the XmlValidatingReader Object

<%@ | mport Nanespace="System Xm " %
<%@ | nport Namespace="System Xl . Schema" %
<SCRI PT runat ='server'>

voi d Page_Load(nj ect Sender, Event Args e)
{
Xm Text Reader tr = new Xml Text Reader ( Server. MapPat h("book-invalid.xm"));
Xm Val i dati ngReader vr = new Xnl Val i dati ngReader (tr);

vr.ValidationType = ValidationType. Schens;
vr. Schemas. Add(nul |, Server. MapPat h("book. xsd"));

whi | e(vr. Read())
{

Response. Wite("[" + vr.Nane + "]" + vr.Value + "<BR>");
i f(vr.NodeType == Xnl NodeType. El enent)

{
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whil e(vr. MoveToNext Attri bute())
{

Response. Wite("[" + vr.Nane + "]" + vr.Value + "<BR>");

}
}
}
}

</ SCRI PT>

This code throws an error when it encounters an e ement of the document that violates the schema. The code will fail
becauseit parsesaverson of book.xml that contains avalidation error (an 1ISBN that istoo long).

Raising errorswhen XML schemavdidation rules are broken isfine, but you may want amore granular level of
control over how the document is validated, in addition to richer information on where vaidation errorswere
encountered. To do this, you can cause the XmlVaidatingReader object to raise events when it encounters vaidation
problemsin the documentsit parses.

To handle the events raised by an XmlVaidatingReader object, you must create an event-handling procedure in your
code and associate the events raised by the XmlVdidatingReader object with your event-handling procedure. Liging
10.39 shows an example of this.

Listing 10.39 Responding to Validation Events Raised by the Validate Subroutine

<%@ | nport Nanespace="System Xm " %
<%@ | nport Namespace="System X . Schema" %
<SCRI PT runat ='server'>

voi d Page_Load(nj ect Sender, Event Args e)

{
Xm Text Reader tr = new Xml Text Reader ( Server. MapPat h("book-invalid.xm"));
Xm Val i dati ngReader vr = new Xml Val i dati ngReader (tr);

vr. Val idationType = Vali dati onType. Scheng;
vr. Val i dati onEvent Handl er += new Val i dati onEvent Handl er (Val i dati onHandl er);
vr. Schemas. Add(nul |, Server. MapPat h("book. xsd"));

whi | e(vr. Read())
{
Response. Wite("[" + vr.Nane + "]" + vr.Value + "<BR>");
i f(vr.NodeType == Xm NodeType. El enent)
{
whil e(vr. MoveToNext Attribute())
Response. Wite("[" + vr.Nane + "]" + vr.Value + "<BR>");
}
}
}

public void ValidationHandl er (Obj ect sender, ValidationEventArgs args)
{

Response. Wite("<P><B>Val i dation error</B><BR>");

Response. Wite("Severity: " + args.Severity + "<BR>");

Response. Wite("Message: " + args. Message + "<BR>");

}

</ SCRI PT>
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Y ou can see that the validation-handling procedure is astandard event handler assigned to the XmlVdidatingReader
with acdl to the AddHandler statement. When a validation-handling procedure is assigned to the
XmlVdidatingReader in thisway, the reader will issue callsto the vaidation-handling procedure whenever it
encounters a vadidation error in the document.

NOTE

Because the VdidationEventHandler object isamember of the System.Xml.Schema object, you should import this
namespace at the beginning of any code that uses the XmlVaidatingReader object. To do this, use this page directive:

<%@ | nport Nanmespace="System Xnl . Schema" %

Y ou can test your validation code by changing the XML document that the page parses. Do this by dtering the
congtructor of the Xml TextReader object in the code: book.xml should be vaid, whereas book-invaid.xml will cause
the validation event handler to be triggered. (Remember in our schema definition earlier in this chapter, we defined an
ISBN datatype to be an aphanumeric string of no more than 10 characters.)

Creating XSD Schemasin Visual Studio .NET

You canuseVisud Studio .NET to creste X SD schemas, often without writing code. Visud Studio .NET providesa
visud drag-and-drop interface for creating schemeas; it supports Intelli Sense and instant syntax checking, asyou'd
expect with any other kind of code you would writein Visua Studio.

To create an XSD schemain Visual Studio .NET, begin by creating a Web application project. Next, add an XSD
fileto the project by right-clicking the project in the Solution Explorer, and then sdecting Add, Add New Item from
the pop-up menu. Finaly, from the Add New Item diaog box, choose XSD Schema

The XSD schemadesigner looks similar to the other server-side designersin Visua Studio .NET—it'sablank page.
At the bottom of the page are two tabs, |abeled Schemaand XML. These tabs enable you to easily switch back and
forth between visua and code views of the schema; you can create the schema either by dragging and dropping
schema definition objects onto the page or by editing the code directly.

Y ou can add a definition to the schemavisudly in one of two ways: by right-clicking the page, sdlecting Add from the
pop-up menu, and choosing a schema member, or by choosing a schema member from the toolbox. (The Visud
Studio .NET toolbox has awhole section devoted to the elements, attributes, smple and complex types, and other
members of an XML schemadefinition.)

Editing Schema-Validated XML Filesin Visual Studio .NET
Visud Studio .NET enablesyou to edit XML fileswith the same color coding and syntax checking you'd expect from

any other kind of codeyou edit in Visud Studio. If you use Visud Studio .NET to edit an XML filethat is defined by
an XSD schema, you gain a bonus benefit—I ntelli Sense support. This meansthat for an XML document that is
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defined by an XSL schema, Visua Studio .NET will provide drop-down lists of valid elements and attributes as you
edit the XML document.

Creating Schemasfrom Data Sources Using Visual Studio .NET

Visua Studio .NET hasthe capability to create XML schemas automatically from a data source. This meansthat you
can set up adatabase and Visua Studio will reverse engineer the structure of the database into XML schemeas.

Because thisfunction istightly coupled to VS .NET's data-access features, well cover it in Chapter 11, "Cregting
Database Applicationswith ADO.NET."

for RuBoard
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Processing XML Documents Using Style Sheets

In the previous sections, you saw how to create a schemato define and validate the structure of an XML document.
One of the reasonsto use schemasisto make your gpplications more flexible and easier to maintain by dissociating
the definition of an XML document from the datafound in that document. XML aso provides atechnology that
enables you to define how a given document should be displayed, in away that ismilarly dissociated from the data
document itself. Thistechnology isknown as XML style sheets, or XSL.

Like XML schemas, XSL style sheets are themselves XML documents, so you don't have to learn awhole new set
of datastructuresto use XSL. However, you will have to ascend abit of alearning curve as you come to understand
the tags and attribute settings offered by XSL.

In addition to defining rules for how XML documents are displayed and formatted, style sheets also perform another
interesting and useful function. They can define rulesfor transforming one type of XML document into another. This
process is known as atransformation. The subset of the style sheet language that is responsible for transformationsis
known as XSLT.

The capability of style sheetsto define the display of an XML document and to perform transformations are
somewhat different, so well cover them separately in this section, Starting with transformations.

NOTE

Like the other XML technologies covered in this chapter, we won't cover every aspect of XSL here, only the basics
and techniques for integrating XSL into ASP.NET gpplications using the XML-handling objects found in the .NET
framework. For moreinformation on XSL, seethe W3C site for XSL located at http:/Amww.w3.org/Style/XSL/. A
link to the current (as of thiswriting) recommendation on XSLT islocated at hitp:/AMmww.w3.org/TR/xdt.

Transforming XML Documents Using Style Sheets

No matter what kind of data you have, eventualy it will need to be converted for usein some other context. Thisis
the case even with a"universal" dataformat such as XML. Just because the dataiisin XML format doesn't mean that
every XML -aware software process will be able to consume that data meaningfully. In many cases the document
you've defined will need to be changed, or transformed, so that it can be consumed by some other program. Thisis
wherethe XML Style Sheet Transformations (XSLT) comein.

XSLT ishbased on the ideathat aset of rules (known as astyle sheet) can be applied to an XML document (known
asthe source tree) and produce another XML document (known as the result tree).


http://www.w3.org/Style/XSL/
http://www.w3.org/TR/xslt
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For example, suppose you're abookseller running a point-of-sal e software application that exports information about
booksin aform similar to that shown in Listing 10.40.

Listing 10.40 Bookseller's Hypothetical Output

<?xm version="1.0"7?>
<STOCK>
<BOXX i shn="0805062971" ti="Fight d ub" au="Chuck Pal ahni uk" />
<BOXK i shn="0751320005" ti="Eyew tness Travel QCuides: London" />
</ STOCK>

This system might export alist of books sold on adaily basis. Thislist could be sent to one or more publishers
fulfillment systems, which would then automatically restock your shelves with fresh copies of these booksto sdll to
your clamoring customers.

Thetricky part hereliesin getting your point-of-sale system to talk to the publisher's automated order system. The
publisher might expose an XML schemathat lets you know exactly what structure an inbound XML document needs
to have to bevalid, but how do you get the XML emitted by your point-of-sale system to arrangeitsdf sothat it's
acceptable to the publisher's order system?

To answer thisquestion, let's Sart by illustrating what a book order might look like in the publisher's hypothetica
order system. Listing 10.41 shows such adocument.

Listing 10.41 Publisher's Hypothetical I nput

<?xm version="1.0"7?>
<ORDER custid=' 10459' date='2001-03-19' >
<BOX i sbhn="0805062971" >
<TI TLE>Fi ght d ub</TI TLE>
</ BOOK>
<BOX i sbhn="0751320005" >
<TlI TLE>Eyewi t ness Travel Quides: London"</TITLE>
</ BOOK>
</ ORDER>

Asyou can see, most of the information provided by the point-of-sale system is used in the publisher's ordering
system, but the structure of the document is different. First, the publisher's system requires that you add your
customer 1D and order date as an attribute of the ORDER node. Next, the title of the book is expressed asachild
node of the BOOK node rather than as an attribute. Finally, the author name is discarded (because the publisher can
look up the author name, if needed, given the ISBN number that uniquely identifies al books).

It'strue that you could write complicated parsing code (possibly usng XML DOM aobjects or other XML-handling
objectsfound in the .NET framework) that transforms the structure of your data document to the structure required
by the publisher's system. But such code would likely be inefficient and difficult to maintain. If the publisher's
requirements changed at some point in the future, you'd have to go in and hack your export code so that your
exported datawould continue to conform to their requirements. Instead, transforming the datausing XSLT means
that you have amuch smaler body of code to contend with.

To get you garted, well include afew minima examplesof XSLT transformationsin this chapter and give you
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pointers on how to perform XSLT transformations programmaticaly using the XML -handling objects found in the
NET framework classes.

Firdt, consider adocument called stock.xml that contains output from the hypothetica point-of-sale application we
mentioned earlier. To transform this document into a structure you can use, you first create an XSLT style sheet and
then associate that sheet with the document.

Creating a Style Sheet to Transform Data

Y ou usethe XdTransform class to transform an XML document from one format to another. Transformations done
using XSLT can convert XML filesfrom one XML structure to another or convert an XML fileto adifferent format
entirely (suchasHTML).

NOTE

The XdTransform classisfound in the System.Xml.Xd namespace. A reference to the classes, properties, and
methods introduced in this chapter isincluded at the end of this chapter.

To transform an XML document, you first create an XSLT style sheet that determines how the input document will
be transformed. Y ou then associate the style sheet with the input document (typically using the Load method of the
XdTransform object).

Creatingan XSLT Style Sheet

AnXSLT dyle sheetisan XML document that specifies how to convert, or transform, another XML document. As
with the other XML applications we've discussed in this chapter, such as XSD schemas and X Path queries, XSLT
hasits own syntax but is ultimately built on an XML framework.

XSLT gyle sheetstypicaly begin with a stylesheet declaration and a matching expression. The matching expression is
an XPath query that determines which e ements of the source document you want to convert. If you want to convert
the entire source document, you use the expression match="/".

After you've determined the elements you want to convert, you then create atemplate to perform the transformation.
Thisissimilar to template-based programming in ASP.NET; you hard-code the way you want your output to appear
and then include X SL expressionsthat control how the data is merged with the template.

Ligting 10.42 shows an example of asmple style sheet that takes the books.xml datafile and transformsit into an
HTML table.

Listing10.42 An XSLT Style Sheet That Convertsan XML Document intoan HTML Document

<?xm version="1.0" encodi ng="UTF-8" ?>
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<xsl :styl esheet version="1.0" xnml ns:xsl="http://ww.w3. org/ 1999/ XSL/ Tr ansf or m' >

<l-- "match' attribute is an XPath expression -->
<xsl:tenplate match="/">
<HTM_>
<BODY>
<TABLE border="1" cel |l spaci ng="0" cel | paddi ng="3">
<TR>

<TD bgcol or =" #CCCCCC ><B>Ti t | e</ B></ TD>
<TD bgcol or = #CCCCCC ><B>Aut hor </ B></ TD>
</ TR>
<xsl : for-each sel ect =" BOOKS/ BOCK" >
<TR>
<TD>
<xsl :val ue-of select="TITLE" />
</ TD>
<TD>
<xsl : val ue- of sel ect =" AUTHOR"' />
</ TD>
</ TR>
</ xsl :for-each>
</ TABLE>
</ BODY>
</ HTM_>
</ xsl : tenpl at e>
</ xsl : styl esheet >

Y ou can see the <xd:stylesheet> heading at the beginning of the style sheet, aswell asthe <xd:template> e ement that
marks the beginning of the template. In the body of the template are HTML markup tags, looping constructs
(for-each), and functions that extract the value from XML nodes and insert them into the output of the transformation
(value-of). There are anumber of other operations smilar to for-each and value-of in XSLT; however, you can
perform the vast mgjority of XSLT transformations with these two links.

To seethe effect this style sheet has on the XML document, you can create alink from the XML fileto the style
sheet (described in the next section) and then view the XML filein Internet Explorer.

Associating a Document with a Style Sheet

Tolink an XML syle sheet to an XML document, you use a processing ingtruction that issimilar in syntax to the
optional XML declaration. Listing 10.43 shows an example of how to link an XML fileto an XSL style sheet.

Listing 10.43 Version of the books.xml File Containing aLink to the books.xsl Style Sheet

<?xm version="1.0"7?>
<?xm : styl esheet type="text/xsl" href="books. xsl"?>
<BOOKS>
<BOOK>
<TI TLE>C# Devel oper's Qui de To ASP. NET, XML and ADO. NET</TI TLE>
<AUTHOR i d="101" | ocation="San Franci sco">Jeffrey P. MManus</ AUTHOR>
<AUTHOR i d="107" | ocation="Seattl e">Chris Ki nsnan</ AUTHOR>
</ BOOK>
<BOOK>
<TI TLE>How t o Pluck a Purdue Chi cken</TITLE>
<AUTHOR i d="107" | ocation="Seattl e">Chris Ki nsnan</ AUTHOR>
</ BOOK>
<BOOK>
<TI TLE>My Life Anobng the Baboons</ Tl TLE>
<AUTHOR i d="107" | ocation="Seattl e">Chris Ki nsnan</ AUTHOR>
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</ BOOK>
</ BOOKS>

When you view thisfilein Internet Explorer 5.0 or later, you should be able to see the data formatted asan HTML
table.

Notethat if ahard-coded link to the style sheet existsin the XML document, you do not need to write ASP.NET
code to perform the transformation—as long as you're viewing the XML filein Internet Explorer and the style sheet
fileiswherethelink dement saysit should be, the XML data should be transformed.

Note, too, that it islegd to include multiple xd-style-sheet ingtructionsin agiven XML document. The XSL
specification dictates that when multiple tyle sheets exigt, they're interpreted one at atime, one after the other.

Programmatically transforming the document on the server using .NET code requires a bit more effort, however; this
isdiscussed in the next section.

Performing XSL Transformations Programmatically

Y oumay find yourself in a Situation where you want to gpply an XSL transformation to agiven XML file, but you
can't or don't want to hard-code alink to the style sheet in the XML document. Perhaps thefile is streamed to your
gpplication viaHTTP, or it resdesin afile sysem in aread-only state. In this case, you must associate the XSL style
sheet with the XML data programmatically.

After you have the dataand the X SL style sheet, programmatically transforming an XML document isquite easy. To
dothis, you use the Xd Transform object, first loading the X SL style sheet using the Load method and then
transforming the XML datausing the Transform method. Listing 10.44 shows an example of how thisworks.

Listing 10.44 Programmatically Transformingan XML FileUsing an XSL Style Sheet and the
XdTransform Object

<% Page debug="true" ContentType="text/xm" %
<%@ | nport nanespace="System Xm " %

<%@ | nport namespace="System Xl . XPat h" %
<%@ | nport namespace="System Xm . Xsl " %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

Xsl Transform xsl t
XPat hDocunent xpd

new Xsl Transforn();
new XPat hDocunent ( Ser ver. MapPat h( " books. xm ")) ;

xslt. Load( Server. MapPat h("books. xsl"));
xslt. Transform xpd, null, Response.Qutput Streamn;

}

</ SCRI PT>
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It just happens that we chose to stream the output of the transformation to the OutputStream of the Response object
(thereby sending the dataimmediately to the browser). If you choose, you can use one of the many overloaded
versons of the Transform method to stream the output to afile or to an XmlReader object for further processing.

Editing XSLT FilesUsing Visual Studio .NET

You canuse Visud Studio .NET to create and edit XSLT documents. To do this, smply right-click aWeb project,
select Add from the pop-up menu, and choose Add New Item from the submenu. Then, from the dialog box, select
XSLT File. Givethefileaname and click the Open button, and ablank XSLT document will be created. Visua
Studio .NET will create the boilerplate definition of your XSLT document, including alink to the W3C namespace
for XSLT located at http:/Amww.w3.0rg/1999/X SL/Transform.

Y ou'll need to be careful with one thing when using Visud Studio .NET to create and edit XSLT style sheets—testing
XSL by loading the XML document into Internet Explorer (as described in the section " Vaidating Documents Using
W3C Schemas" earlier in this chapter) won't work with the XSLT boilerplate generated by Visud Studio .NET. This
is because Internet Explorer versons 5.0 and 5.5 (the current version as of thiswriting) support an earlier revison of
the X SL recommendation.

Specificaly, Internet Explorer 5.x requires alink to the older version of the W3C namespace for XSL located at
http:/AMmww.w3.0rg/ TR/WD-xd . Internet Explorer 6.0 works fine with the default XSLT schema supplied by Visua
Studio .NET.

Fortunately, however, the XML -handling objectsin the .NET framework support the current revison of XSLT, so
you can usethe XSLT editor in Visud Studio .NET to perform server-side transformations.

for RuBoard
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Class Reference

This section provides aquick interface reference to the key objects described in this chapter. Space constraints
prevent us from documenting every object in the .NET framework in this book; for the sake of brevity and
conciseness, we include only the most important objects here. For more information on the other objectsin the NET
framework, consult the NET Framework Reference online help file.

ValidationEventArgs Class

Member of System.Xml.Schema. Not inheritable.

A VdidationEventArgs object is passed by the VdidationEventHandler delegate used by the XmlVaidatingReader

object.

Properties

Exception Message Severity

Methods

Equds GetHashCode MemberwiseClone
Hndize GetType ToString

XmIDocument Class

Member of System.Xml.

The XmlDocument object represents the top-level object in the XML DOM hierarchy. Y ou can useit to read and
write any element of an XML document, aswell asto retrieve an XML document through the local file system or

over HTTP.

Properties

Attributes [InnerXml NodeType
BaseURI IsSReadOnly OuterXml
ChildNodes ltem OwnerDocument
DocumentElement LastChild ParentNode
DocumentType LocaName Prefix

FrgChild Name PreservéWhiteSpace
HasChildNodes NamespaceURI PreviousSbling
Implementation NameTable Vdue

InnerText NextShling XmIResolver
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Methods
AppendChild CreateTextNode LoadXml
Clone CreateWhitespace MemberwiseClone
CloneNode CresteXmlDeclaration Normdize
CreateAttribute Equds PrependChild
CreateCDataSection Fndize ReadNode
CreateComment GetElementByld RemoveAll
CreateDefaultAttribute GetElementsByTagName RemoveChild
CreateDocumentFragment GetEnumerator ReplaceChild
CreateDocumentType GetHashCode Save
CreateElement GetNamespaceOfPrefix SelectNodes
CreateEntityReference GetPrefixOf Namespace SdlectSingleNode
CreateNavigator

GetType Supports

ImportNode ToString
CreateNode InsertAfter WriteContentTo
CreateProcessinglngtruction InsertBefore WriteTo
CreateSignificantWhitespace Load

XmINamedNodeM ap Class

Member of System.Xml.

The XmINodelList object is used to handle a collection of nodes. It isused inthe XML DOM parser mode!.

Properties

Count

Methods

Equds GetNameditem RemoveNameditem
Fndize GetType SetNameditem
GetEnumerator Item ToString
GetHashCode MemberwiseClone

XmINodeReader Class

Member of System.Xml.

Properties
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AttributeCount IDefault NodeType
BaseURI IsSEmptyElement Prefix
CanRes0lveEntity ltem QuoteChar
Depth LocalName ReadState
EOF Name Vdue
HasAttributes NamespaceURI XmiLang
Hasvaue NameTable XmlSpace
Methods

Close MoveToAttribute ReadinnerXml
Equds MoveT oContent ReadOuterXml
Findize MoveToElement ReadStartElement
GetAttribute MoveToFirgAttribute ReadString
GetHashCode MoveToNextAttribute ResolveEntity
GetType Read Skip
|sSStartElement ReadAttributeVaue ToString

L ookupNamespace ReadElementSiring

MemberwiseClone ReadEndElement

XmlINode Class

Member of System.Xml.

The XmINode object represents asingle node in the hierarchy of an XML document. It can contain anumber of
subordinate objects that represent attributes, other nodes, and so forth.

Properties

Attributes IsSReadOnly NodeType
BaseURI Item OuterXml
ChildNodes LagtChild OwnerDocument
FrstChild LocalName ParentNode
HasChildNodes Name Prefix

InnerText NamespaceURI PreviousSibling
InnerXml NextSbling Vdue

Methods

AppendChild GetPrefixOf Namespace ReplaceChild
Clone GetType SelectNodes
CloneNode InsertAfter SdlectSingleNode
CreateNavigator InsertBefore Supports

Equds MemberwiseClone ToString

Findize Normdize WriteContentTo
GetEnumerator PrependChild WriteTo
GetHashCode RemoveAll
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GetNamespaceOf Prefix

RemoveChild

XmINodeL ist Class

Member of Sysem.Xml.

The XmINodeL ist object isa collection that enables you to iterate through a set of child nodes. It isused in the XML

DOM parser mode.

Properties

Count ltemOf

Methods

Equds GetHashCode MemberwiseClone
Findize GetType ToString
GetEnumerator Item

XmlReader Class

Abstract class. Member of System. Xml.

Properties

AttributeCount |Default NodeType
BaseURI IsSEmptyElement Prefix
CanRes0lveEntity ltem QuoteChar

Depth LocalName ReadState

EOF Name Vdue
HasAttributes NamespaceURI XmiLang
Hasvaue NameTable XmlSpace
Methods

Close L ookupNamespace ReadElementSiring
Equds MemberwiseClone ReadEndElement
Fndize MoveToAttribute ReadInnerXml
GetAttribute MoveToContent ReadOuterXml
GetHashCode MoveToElement ReadStartElement
GetType MoveToFirgAttribute ReadString
IsName MoveToNextAttribute ResolveEntity
IsNameToken Read Sip
|sSStartElement ReadAttributeVaue ToString

XmINodeReader Class
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Member of System.Xml.

The XmINodeReader object enablesyou to navigate an XML document using ascrolling cursor mode!. It inherits

from System. Xml.XmlReader, an absiract class.

Properties

AttributeCount IDefault NodeType
BaseURI |sSEmptyElement Prefix
CanRes0lveEntity ltem QuoteChar
Depth LocalName ReadState
EOF Name Vdue
HasAttributes NamespaceURI XmiLang
Hasvaue NameTable XmlSpace
Methods

Close MoveToAttribute ReadinnerXml
Equds MoveT oContent ReadOuterXml
Findize MoveToElement ReadStartElement
GetAttribute MoveToFirgAttribute ReadString
GetHashCode MoveToNextAttribute ResolveEntity
GetType Read Skip
|sSStartElement ReadAttributeVaue ToString

L ookupNamespace ReadElementSiring

MemberwiseClone ReadEndElement

XmlTextReader Class

Member of System. Xml. Inherits from System. Xml.XmlReeder.

The XmiTextReader object provides read-only, forward-only accessto an XML document.

Properties

AttributeCount ltem Prefix

BaseURI LineNumber QuoteChar
CanResolveEntity LinePogtion ReadState

Depth LocalName Vdue

Encoding Name WhitespaceHandling
EOF Namespaces XmiLang
HasAttributes NamespaceURI XmlResolver
Hasvaue NameTable XmlSpace

IsDefaullt NodeType
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|sSEmptyElement Normdization

Methods

Close MoveToAttribute ReadEndElement
Equds MoveT oContent ReadInnerXml
Fndize MoveT oElement ReadOuterXml
GetAttribute MoveToFirgAttribute ReadStartElement
GetHashCode MoveToNextAttribute ReadString
GetRemainder Read ResetState
GetType ReadBase64 ResolveEntity
|sSStartElement ReadBinHex Sip

L ookupNamespace ReadChars ToString
MemberwiseClone ReedElementSiring

XmlTextWriter Class

Member of Sysem.Xml. Inherits from Sysgem. Xml. XmlWriter.

The XmlITextWriter object enablesyou to write XML to atext siream (typicaly atext file).

Thefirst congtructor takes an instance of the TextWriter class or any object that inherits from it (including another
XmlITextWriter object). The second form takes an instance of a System.|O.Stream object and an encoding vaue
(one of the members of System.Text.Encoding). Thethird form takes a string that represents afilename and an

encoding value.

Properties

BaseStream IndentChar WriteState

Formaiting Namespaces XmiLang

Indentation QuoteChar XmlSpace

Methods

Close WriteBinHex WriteName

Equals WriteCData WriteNmToken

Findize WriteCharEntity WriteNode

Hush WriteChars WriteProcessinglngtruction
GetHasnCode WriteComment WriteQudifiedName
GetType WriteDocType WriteRaw

L ookupPrefix WriteElementString WriteStartAttribute
MemberwiseClone WriteEndAttribute WriteStartDocument
ToString WriteEndDocument WriteStartElement
WriteAttributes WriteEndElement WriteString
WriteAttributeString WriteEntityRef WriteSurrogateCharEntity
WriteBase64 WriteFull EndElement WriteéWhitespace
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XmlValidatingReader Class

Member of System.Xml. Inherits from Sysem. Xml.XmlResader.

The XmlVaidatingReader object provides support for reading an XML file using validation. The object supports
vdidationwiththe DTD, XDR, or W3C XML schemaformats.

Properties

AttributeCount |sSEmptyElement Reader
BascURI Item ReadState
CanResolveEntity LocalName Schemas
Depth Name SchemaType
Encoding Namespaces VdidaionType
EntityHandling NamespaceURI Vdue

EOF NameTable XmiLang
HasAttributes NodeType XmlResolver
Hasvdue Prefix XmlSpace
|sDefault QuoteChar

Methods

Close MoveToAttribute ReadlnnerXml
Equds MoveT oContent ReadOuterXml
Findize MoveToElement ReadStartElement
GetAttribute MoveToFirgAttribute ReadString
GetHashCode MoveToNextAttribute ReadTypedVaue
GetType Read ResolveEntity
|sStartElement ReadAttributeVaue Sip

L ookupNamespace ReedElementString ToString
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XmlIWriter Class

Abstract class. Member of System.Xml.

Properties
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Methods
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Findize WriteCharEntity WriteNode

Hush WriteChars WriteProcessinglngtruction
GetHasnCode WriteComment WriteQuaifiedName
GetType WriteDocType WriteRaw

L ookupPrefix WriteElementString WriteStartAttribute
MemberwiseClone WriteEndAttribute WriteStartDocument
ToString WriteEndDocument WriteStartElement
WriteAttributes WriteEndElement WriteString
WriteAttributeString WriteEntityRef WriteSurrogateCharEntity
WriteBase64 WriteFull EndElement WriteWhit espace
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Chapter 11. Creating Database Applications with
ADO.NET

IN THISCHAPTER

« Why aNew Object Library for Data Access?

o New Featuresin ADO.NET

«  Connecting to a Database

e Running Queries

« Usng Data Adaptersto Retrieve and Manipulate Data

o Creating Web Formsfor Data Entry

« Handling Errors

ADO.NET Framework Reference

The advent of .NET has opened an opportunity for Microsoft to revisit the design and architecture of al its core
APIswith an eye toward making them smpler and more logica. This chapter examines how you can use ADO.NET
to perform the common types of database operations that every application needs to perform and how you can take
advantage of the new features of the database API to create more effective data-driven applications.

for RuBoard
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Why a New Object Library for Data Access?

A database gpplication programming interface (API) isasoftware library that programmers use to perform useful
work with a database. Prior to Microsoft. NET, many Web developers on the Microsoft platform used a database
API caled ActiveX Data Objects (ADO), aCOM library that enabled accessto data sources.

A notorioudly cranky lot, database programmers tend to be irked when the database access API they useis
changed. Thisis because so much depends on the database layer operating correctly and efficiently. The Stuationis
exacerbated when the current database APl works well and the new API doesn't provide many compdl ling benefits.

Theversion of ADO used by application developers prior to Microsoft. NET worked well for building client/server
and traditional Web applications. But the world of gpplication development continuesto evolve, and this evolution
demands that the tools we use evolve with it. For example, you can manipulate aresultset in the absence of a
dedicated database connection in both ADO.old and ADO.NET. In contrast, only ADO.NET provides support for
anew type of resultset object (the DataSet), which isrelatively easy to create, ways disconnected, universaly
available across any data provider, and powerful.

for RuBoard
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New Featuresin ADO.NET

Many of the new featuresin ADO.NET represent gently evolved ways to perform operations that ADO.old
programmers have aways done, but some features for ng and presenting dataare fairly abrupt departures
from what you may be accustomed to. Hereisa high-level summary of some of the most important data-access
changesto an ASP.NET developer.

Support for Disconnected Access and Remoting

ADO.old provided support for sessionless access through the disconnected recordset. To disconnect from adata
sourcein ADO.old, you had to remember to set a specific cursor type and perform a series of magic incantationsto
make the recordset disconnect from the server. And then, when it was dl done, there wasn't any straight-forward
way for the developer to determine whether the operation actually worked—maybe it was disconnected, maybe not.
Disconnected recordsetsin ADO.old were both difficult to test and lacked adequately detailed documentation.

ADO.NET, on the other hand, makes it much easier to retrieve and manipulate disconnected data, including both
relationa constructs (formed of rows and columns) and hierarchical ones (such as XML documents). It doesthis
through the use of a dedicated, always-disconnected object, the DataSet object, which well discussat length later in
this chapter.

XML Support

Although it was possible to express data contained in the ADO.old Recordset object as XML, the process wasn't as
sraightforward as it might have been. Support for XML was added as an afterthought in ADO.old, and it was
supported in an extremely clunky way; in fact, you could argue that ADO.old's XML support was so convoluted that
it made senseto useit only in the context of data operability with other ADO data sources. Thisrunstotally counter
to the spirit of datainteroperability usng XML—if the data can't go anywhere, therésreally no point in using XML
to begin with!

XML support in ADO.NET is provided through the DataSet object. The DataSet can dways be rendered as XML
with asingle method call, and the XML that it rendersis structured in away that's easy to work with, whether you're
working within the NET framework or on some other platform.

Factored Data Access API

Developersliked ADO.old because the number of objectsit provided was small and easy to understand. Infact, it
was possible to perform most common data operations with alimited knowledge of only two objects: the Recordset
and Connection objects.

The architects of ADO.NET have attempted to divide its functiondity in amore granular fashion. The objective
behind thisisto give you more lightweight objects. For example, if you don't need support for advanced features
such as disconnected access and remoting viaX ML, you can use a DataReader object instead of the DataSet
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object. One unfortunate side effect is that there are more objectsto learn. But the real advantage of awell-factored
API isbetter performance and, in thelong run, asmpler APl. Now you don't haveto interndize al the advanced
features of ADO.NET until you're ready to use them.

No Support for Server-Side Cursors

A cursor isa software construct that enables your code to step though rows in aresultset onerow a atime. There
are different types of cursors; some cursors enable you to jump around from one record to another in the resultset
with impunity (so-caled scrolling cursors). In the Microsoft database cosmology, there are dso "forward-only" or
"firehose" cursors, which permit you only to move from the beginning of the recordset to the end without moving
backward; some database programming purists argue that a cursor that does not scroll isnot redlly acursor at al.

In addition to scrolling or forward-only, cursors can reside in memory on the server or on the client. (For the
purposes of this discussion, amiddle-tier machine or amachine that provides accessto data viaWeb services can be
consdered aclient, too. Basically, any machine that is not the database server can be considered aclient in this
respect.) A server-sde cursor alows you to perform server processing on the server without marshaling more results
than you need to the client. Because marshaing data over the network can require alot of time, database
programmers sometimes turn to server cursors to perform processing for certain types of operations on database
platforms (such as Microsoft SQL Server) that support them.

The problem with server-side cursorsisthat they consume resources on the server and provide only single-row
access, server-side cursors don't support batch cursors.

In the meantime, one workaround isto embed server-side cursor functiondity in astored procedure, and then call
that stored procedure using the norma ADO.NET techniquesfor caling stored procedures (described later in this
chapter). The drawback of thisworkaround isthat you must write your stored procedure in whatever language your
database server uses. (Thislanguageis Transact-SQL if you're using Microsoft SQL Server.)

Scenariosfor Using ADO.NET
One of the most common questions devel opers ask when attacking anew AP is how to do the most basic
operaionsthat they are accustomed to performing with the perfectly good API that they aready use. Table 11.1

gives an example of some of the most common scenarios for database access and describes the approach you take
to implement themin ADO.NET.

Table 11.1. Common Database-Access Scenarios with ADO.NET

Scenario Stepsto Perform

Retrieve read-only data from a database Open a connection; create acommand object; create a
DataReader object

Retrieve datafrom a database in read/write mode Open a connection; creste a data adapter; assign
commands for salecting, reading, writing, and updating to
the data adapter; fill the DataSet
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Display the results of aquery in aWeb Forms control

Open a connection; create a data adapter; create a
DataSet object; fill the DataSet; bind the control to a
DataView object contained by the DataSet

Manipulate query resultsas XML

Open a connection; create a data adapter; create a
DataSet object; send XML from the DataSet to a
XmiITextReader viaacall to the DataSet's ReadXml
method

Retrieve asingle (scaar) value from aquery or stored
procedure

Open a connection; create acommand object; call the
ExecuteScalar method of the command object

Execute a stored procedure that inserts, updates, or
deletes data

Open a connection; create acommand object; call the
ExecuteNonQuery method of the command object

The remainder of this chapter describes how to perform these operationsin detail.

for RuBoard
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Connecting to a Database

In ADO.NET, asin many object-based data-access API's, you use a connection object to establish a connection
with a database. In the ADO.NET SQL Server provider, the object is called SglConnection; in the OLE DB
provider, it's cleverly called OleDbConnection. Both objects are conceptually identicd, athough their implementation
details differ dightly. The main difference between the two objects has to do with the syntax of the connection string.
The connection string isrequired to tell the object how to get to the database that you're interested in.

NOTE

The SglConnection classis amember of the System.Data. Sgl Client namespace. The OleDbConnection classisa
member of System.Data.OleDb namespace. A full list of members of both namespaces can be found in the reference
section at the end of this chapter.

To connect to a SQL Server database using the SglConnection object, use code like that shownin Listing 11.1.
Listing 11.1 Opening a Connection Using the SQL Server Provider

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load( Ohj ect Sender, EventArgs e)
{

Sql Connecti on cn;
cn = new Sgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;

cn. Qpen();
Response. Wite("Opened connection to " + cn. Database + "<BR>");
Response. Wite("SQ. Server version " + cn. Server Version);

}

</ SCRI PT>

This code opens the connection and displays information about the connection status. (Y ou may need to change the
server, database, uid, or pwd parameters of the connection string in this code to match the configuration of your
system.)

Asin ADO.old, one of the most important stepsto establishing a connection is providing adequate and accurate
information in the connection string that you pass to the connection object. For SQL Server, thisinformation almost
invariably includes a server name, database name, user 1D, and password; additiona settings can appear inthe
connection string, depending on your configuration and which database you are using.

ADO.old veterans will note that the syntax of the ADO.NET connection string isidentical to that of ADO.old's
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Connection object; thisis one of the few areas where the techniques you use of ADO.old and ADO.NET intersect.

To do thesamething using the OLE DB provider, usethe code shownin Listing 11.2.

Listing 11.2 Opening a Connection Using the OLE DB Provider

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %

<% @ nport nanespace=' System Data. d eDb' %
<SCRI PT runat ='server'>

voi d Page_Load( Ohj ect Sender, Event Args €)
{

O eDbConnection cn;

cn = new O eDbConnecti on("provi der=SQLOLEDB; server =l ocal host;" +
"ui d=sa; pwd=; dat abase=pubs; ") ;

cn. Qpen();

Response. Wite("Opened connection to " + cn. Database + "<BR>");
Response. Wite("SQ. Server version " + cn. Server Version);

}

</ SCRI PT>

This should produce the same result that the previous example produced.

This OLE DB version of the code differs only dightly from the SQL Server verson of the code. It importsthe
System.Data.OleDb namespace instead of System.Data. SglClient, and it uses an OleDbConnection object instead of
a SglConnection. The connection string is aso different: The OleDbConnection object requires a provider= clauseto
specify the type of OLE DB data source you want to use.

The capability to specify different OLE DB providersin the connection string is a powerful festure; it meansthat you
can use ADO.NET to gain accessto OLE DB data sources today, even if the database vendors don't yet support
Microsoft. NET with providers of their own. If you can get to a data source using ADO.old, you can get to it usng
the ADO.NET OLE DB provider.

After you're done with your connection object, you should closeit using its Close method. Thiswill free up the
computationa resources devoted to that connection. In addition, you should handle any exceptionsthat are thrown
by the Open method whenever you attempt to open a database connection.

Ligting 11.3 contains amore complete example of opening a connection to adata sourcein ADO.NET, including
explicit use of the Open and Close methods and error handling. Note that the structure of the error handler is such
that the Close method is executed only if the Open method is successful.

Listing 11.3 Opening a Database Connection with Error Handling

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %
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<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, EventArgs e)

{
Sql Connecti on cn;
ch = new Sqgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
try
{
cn. Qpen();
Response. Wite("Opened connection to " + cn.Database + "<BR>");
Response. Wite("SQ. Server version " + cn. ServerVersion);
cn. d ose();
}
cat ch(Sql Excepti on sx)
{
Response. Wite("Connection failed: " + sx.Message);
}
}
</ SCRI PT>

The easiest way to test this codeisto do something to make your connection string invaid, such as change the server
nameto aserver that doesn't exist, or get rid of the connection string entirely. If the connection works, you'll seethe
name of the database and version of the server. (Note that SQL Server 2000 is considered to be SQL Server
verson 8.0 for versoning purposes) If it fails, you'll get the error message contained in the Message property of the
SqlException object.

for RuBoard
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Running Queries

After you have a connection to a data source, you can retrieve datafrom it by executing aquery. Theresultsof a
query are stored in one of the ADO.NET data objects, typically either a DataReader or a DataSet object. Thetype
of object can differ, depending on how you intend to work with the data.

Thisisin contrast to ADO.old, which invariably returned datain the form of a Recordset object. In ADO.NET,
several objects can contain data. Table 11.2 summarizesthese objects.

Table11.2. Summary of Data-Containing Objects in ADO.NET

Object Description

DataSet Read/write; connectionless; contains one or more

DataT able objectswith rdationships defined in a
collection of DataRelation objects, supportsfiltering and
sorting; supports autometic seridization to XML
contains an object (the DataView) that can be bound to
data-aware ASP.NET Web forms controls

DataReader Read-only; connection-based; supports scrolling forward
only

DataTable Contained by the DataSet; contains sets of rows and
columns

DataColumn Contained by the DataSet object; definesthe schema
(structure) of aDataTable

DataRow Contained by the DataSet object; storesthe datain an
individua row

Asyou can see, the DataSet object supports far more features than the DataReader. But aswith al benefitsin
technology, there are trade-offsin terms of programming complexity and performance. The key isto understand
when it's most gppropriate to use the various options available to you; these issueswill be discussed in the next few
sections of this chapter.

About the SglDataReader Object
Y ou can use the SglDataReader object to execute queries and retrieve data from adata source. Y ou typicaly use
the Sgl DataReader object in situations where you want to get asmal quantity of dataand display it quickly. If you're

interested in retrieving and manipulating larger sets of data or you want to perform actions such as updating and
ddeting records, you will need to use adata command object or the DataSet object, discussed later in this chapter.

NOTE

The SglDataReader class discussed in this section isamember of the System.Data . Sgl Client namespace. The OLE
DB provider equivaent of thisclassis caled OleDbDataReader; it isfound in the System.Data. OleDb namespace. A
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full list of members of the SglDataReader class can be found in the reference section at the end of this chapter.

The SglDataReader is the rough equivaent of the read-only, forward-only Recordset object found in ADO.old. To
create a SglDataReader, you begin by creating a connection to the database and then executing acommand that
returns data. Using command objects to execute commands againgt data sources is discussed in the next section.

Executing Commands Using Command Objects

ADO.ald provides the ADO Command object to execute commands against data sources. The ADO Command
object can execute queriesthat retrieve data; it can also execute commands that insert, update, or delete data (these
commands are referred to as data-mani pul ation commands). Finally, command objects can a so execute stored
procedures, which are bits of data-access code stored on the server.

ADO.NET, in contrast, gives you two ways to execute commands against data sources. the command object and the
data adapter. The ADO.NET Command object is conceptualy smilar to the ADO.old Command object; it's used
when you want to execute a quick command against a data source. The ADO.NET data adapter, in contrast, isused
when you need to perform more involved operations against the back end—those operations that might have
required acursor in ADO.old.

Data adapters are also useful when you need to marshal acomplex or hierarchical set of dataremotely. Because they
are based on XML, you could (in theory) remote the DataSet to another platform (one that does not contain a.NET
implementation), manipulate the data—including making inserts and updates—and then remote the DataSet back to
the .NET server. Putting thisto work in practice would pose challenges (it would depend on the quality of tools
available on the non-.NET platform), but the promise of standard XML makesit possible.

Ultimately, think of acommand object as away to manipulate data on the server or to return adatareader. The data
adapter, in contradt, isthe way to create a DataSet object, which establishes communication between the DataSet
object and a specific data source.

In this chapter, well start smply, using the data reader and command objectsfirst, and then move on to the more
complex and feature-rich data adapter and DataSet objects.

Executing Text-Based Select Commands Using a Data Reader Object

A text-based command is a command that is constructed in your code at runtime. Commands are expressed in a
query language that your data source can understand; thisistypicaly (athough not necessarily) Structured Query

Language, or SQL.

Text-based commands are in contrast to stored procedures, which are defined ahead of time and reside on the
server. (Well discuss how to call stored procedures later in this chapter.) Text-based commands can perform selects
(commands that retrieve data) or data manipulation (commands that insert, update, or delete data).
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Y ou can use atext command to retrieve a data reader object. Listing 11.4 shows an example of atext-based
command that executes a salect query (using a SglCommand object) and returns a Sgl DataReader object.

Listing 11.4 Executing a Text Command That Returnsa SglDataReader Object

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

Sql Connecti on cn;

Sql Command cm

Sql Dat aReader dr;

String strSQ;

ch = new Sqgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
strSQ = "SELECT TOP 10 au_fnane, au_l name FROM aut hors";
cm = new Sql Command(strSQ., cn);

/1 ** Open connection

try
{
cn. Qpen();
}
cat ch(Sql Excepti on sx)
{
Response. Wite("Connection failed: " + sx.Message);
}

/1 ** Execute command
dr = cm Execut eReader () ;

whi |l e(dr. Read())
{

}

Response. Wite(dr["au_fname"] + " " + dr["au_l nane"] + "<BR>");

cn. d ose();

}
</ SCRI PT>

This code example builds on the ADO.NET connection object examplesused in Listing 11.1. It adds a
SglCommand object that retrieves thefirst and last names of the first 10 authors in the pubs database. It also includes
a SglDataReader object that provides accessto the information retrieved by the query.

NOTE

The SglCommand class discussed in this section isamember of the System.Data. Sgl Client namespace. The OLE
DB provider equivaent of thisclassis called OleDbCommand; it isfound in the System.Data. OleDb namespace. A
full list of members of the SglCommand class can be found in the reference section at the end of this chapter.
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Y ou can see from the code that the SglDataReader object isinitialy created with acall to the ExecuteReader method
of the SglCommand object. If you're familiar with ADO.old, this pattern may be familiar to you—you can return an
ADO Recordset object through acall to the Execute method of the ADO.old Command object aswell.

After you have successfully created the SglDataReader object, you can traverse the reader by executing its Read
method in aloop. The Read method returns atrue or false vaue depending on whether any datais readable; when
you reach the end of data, the object returnsfase.

NOTE

The way that data reader objectsin ADO.NET retrieve data can be contrasted to the somewhat awkward method
that ADO.old employed to retrieve field va ues from a Recordset object—in ADO.old, you typicaly set up awhile
loop with acal to the MoveNext method inside the loop. If you forgot to include a call to the MoveNext method,
your loop becameinfinite, and you kicked yoursdlf for making asilly mistake. (Y ou may have guessed that one of the
authors of thisbook commitsthis error more frequently than he would like.)

Asyou work with data reader objects, remember that the data they store is read-only and forward-only. Y ou can't
make changes to the data returned by the data reader object (at least not through the data reader itself), and you
can't jJump around in the resultset like you can with a cursor-based resultset. However, the datareader is among the
best-performing methods of al the data access methodsin ADO.NET. Asaresult, datareader objects are useful in
Situations where you want to display or export data quickly without complex code or repeated interaction with the
data source.

Executing Stored Procedures That Return Data

A stored procedure isasmall chunk of code that is embedded in a database server. Stored procedures are
commonly used in database applications because they execute more efficiently than databbase commands constructed
on-the-fly. They aso serve to separate data access code from business logic, which can be helpful for managing
change and complexity in a database application.

NOTE

This section describes how to call stored procedures, but does not cover how to create them (that would require
another whole book). Fortunately, such books have already been written. Two good books on writing stored
proceduresin SQL Server are Transact-SQL Programming (O'Reilly) and The Guru's Guide to Transact-SQL
(Addison-Wedey). However, note that as of thiswriting, neither of these books covers recent changesin
Transact-SQL introduced in SQL Server 2000. They're still greet for learning both basic and advanced T-SQL
programming and contain examples that demondirate at least 90% of the operationsyou're ever likely to perform asa
T-SQL programmey.

Y ou can call stored procedures from ADO.NET using an ADO.NET command object (OleDbCommand in the
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OLE DB provider or SglCommand in the SQL Server provider). Y ou can a so specify astored procedure as one of
the four commandsin adata adapter object. The four commands that are possible as data adapter object properties
are SelectCommand, UpdateCommand, |nsertCommand, and Del eteCommand.

Most stored procedures take parameters, for example, a stored procedure that performs areporting and aggregation
function might take a begin date and an end date as parameters. Similarly, a procedure to return information about a
given customer or agiven order would typically take acustomer ID or order ID asone of its parameters.
Parameterization enables you to limit the amount of data returned by the stored procedure.

Well discuss stored procedures that take parameters later in this chapter. For now, well start smply and call a
parameter-free stored procedure in the Northwind database. The name of this procedureis " Ten Most Expensive
Products’ and, not surprisingly, itisa SELECT procedure that should aways return 10 rows of data.

Inthe SQL Server provider, the connection object is called SglConnection; inthe OLE DB provider itiscalled
OleDbConnection. Both objectswork essentialy the same way, but for our examplesin this section, welll usethe
SQL Server command object. The most common SglConnection constructor takes two arguments: acommand in
the form of a string and a connection object. Executing acommand that selects records produces a Sgl DataReader
object that you can then use to display information.

Cdling astored procedure that returns dataiis smilar to executing atext command that returnsdata. To call astored
procedure, you first create a connection and acommand object, and then set the command object's CommandType
property to the enumerated value CommandType.StoredProcedure.

Ligting 11.5 shows an example of how to execute a query and retrieve data by calling a stored procedure using a
SglCommand and SglDataReader object.

Listing 11.5 Calling a Simple Stored Procedure Using the SglCommand Obj ect

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load( Ohj ect Sender, EventArgs e)
{

Sql Connecti on cn;

Sql Command cm

Sql Dat aReader dr;

cn = new Sgl Connecti on("server=l ocal host ; ui d=sa;" +
"pwd=; dat abase=Nort hwi nd; ") ;

cm = new Sqgl Command(" Ten Most Expensive Products", cn);

cm CommandType = ConmandType. St or edPr ocedur €;

/1 ** Open connection
try
{
cn. Qpen();
}
cat ch(Sql Excepti on sx)

{
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Response. Wite("Connection failed: " + sx.Message);

}

/1 ** Execute command
dr = cm Execut eReader () ;

whi | e(dr. Read())
{

Response. Wite(dr.GetString(0) + " " + dr.GetDecinal (1) + "<BR>");
Lr. C ose();
cn. d ose();
}
</ SCRI PT>

This code again modifies Listing 11.4, which demonstrates executing atext command and retrieving a SglDataReader
object. In addition to setting the CommandType property of the SglCommand object to
CommandType.StoredProcedure, we a so replace the command text with the name of the stored procedure ("Ten
Most Expensive Products'). This user-defined stored procedure returns two columns of data: the name of the
product and a.column caled UnitPrice. The datatype of the UnitPrice column is of the currency datatype (called
"money" in SQL Server parlance) but is expressed as adecimd datatypein .NET because that's how .NET dedls
with currency data. Asaresult, we use the GetDecima method of the SglDataReader object to extract pricesfrom
each row.

Passing Parametersto Stored Procedures

Just like function cdlls and subroutinesin your code, most stored procedures take parameters. When you cdl a
stored procedure that has one or more parameters, you must supply vaues for those parametersin code before you
execute the stored procedure.

In ADO.NET, you can pass parameters to stored procedures in two ways. To pass parameter values, you can either
include the parameter as part of the command itsdlf (thisis known astheinline method of passing parameters), or you
can use the Parameters collection of the connection object. (Thistechniqueis syntacticaly closer to the ADO.old
method of passing stored procedure parameters, but requires a bit more code than the inline approach.)

Like the previous examples, calling acommand requires a connection object and acommand object that are
appropriate to the provider you're using. Asweve been doing throughout this chapter, well stick with the SQL
Server objects, SglConnection and SglCommand.

For our stored procedure, well use the SalesByCategory stored procedure in the Northwind database. Thisisa
fairly smple select procedure that requires asingle parameter: aproduct category (astring vaue found in thelist of
product categoriesin the Categoriestable), examples of which include Beverages, Produce, and Seafood.

Ligting 11.6 shows how to pass a parameter to a stored procedure using the Parameters collection contained by the
Command object.

Listing 11.6 Calling a Parameterized Stored Procedur e Using the Par ameter s Collection of the
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SglCommand Object

<% @age | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, EventArgs e)
{

Sql Connecti on cn;
Sql Command cm

Sql Dat aReader dr;
Sql Par anet er sp;

cn = new Sqgl Connection("server =l ocal host; ui d=sa; " +
"pwd=; dat abase=Nort hwi nd; ") ;

cm = new Sgl Comrand() ;

cm Connection = cn;

cm CommandType ConmandType. St or edPr ocedur e;

cm ConmmandText " Sal esByCat egory";

/1 ** Add paraneter and paraneter val ue

sp = cm Paranet ers. Add( new Sql Par anet er (" @at egor yNane",
Sql DbType. Nvar Char, 15));

sp. Val ue = "Condi ment s";

/1 ** Open connection
try
{

cn. Qpen();

cat ch( Sql Excepti on sx)
{

Response. Wite("Connection failed: " + sx.Message);

}

/1 ** Execute command
dr = cm Execut eReader () ;

Response. Wite("<B>" + sp.Value + "</B><BR>");
whi | e(dr. Read())

{
Response. Wite(dr.GetString(0) + " " + dr.GetDecinal (1) + "<BR>");

}
dr.d ose();

cn. d ose();

}

</ SCRI PT>

Thisversion of the code uses the Add method of the Parameters collection contained by the SglCommand object,
cm. By adding this object to the command object's Parameters collection and then setting its Va ue property to the
vaue you want to supply to the parameter, you tell the stored procedure which category of datato retrieve.

Note that the Add method used in the exampl e takes a SglParameter object as an argument. Y ou can use severa
other congtructors for the SglParameter, depending on how much information you want to specify about the
parameter. However, in most cases, the constructor we used (specifying the parameter name, datatype, and Size)
will be the one you use most frequently. Note that the values for SQL Server datatypes are found in the enumeration
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System.Data. SglClient.SglDbType. All the SQL Server 2000 data types are found in this enumeration (including
SqlDbType.Bigint, the 64-bit integer, and the Unicode types NChar, NText, and NVarChar).

With SQL Server, it's actually not necessary to use the Parameters collection to supply a parameter to astored
procedure. In fact, you can call any SQL Server stored procedure using the EXEC keyword. The syntax of EXEC is

EXEC procnane [ paranil], [parant]

where procname isthe name of the stored procedure. Parameters, if any, are passed in acomma-delimited list
following the name of the stored procedure.

Ligting 11.7 shows an example of using EXEC to call a parameterized stored procedure, Asin the previous example,
the resultset of the stored procedure is returned in the form of a SglDataReader object.

Listing 11.7 Calling a Parameterized Stored Procedure

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, EventArgs e)
{

Sql Connecti on cn;

Sql Command cm

Sql Dat aReader dr;

cn = new Sqgl Connecti on("server =l ocal host; ui d=sa; " +
"pwd=; dat abase=Nort hwi nd; ") ;

cm = new Sgl Comrand() ;

cm Connection = cn;

cm CommandText = "EXEC Sal esByCat egory ' Beverages'";

/1 ** Open connection
try
{
cn. Qpen();
}
cat ch(Sql Excepti on sx)
{
Response. Wite("Connection failed: " + sx.Message);
}
/1 ** Execute comrand
dr = cm Execut eReader ();

whi |l e(dr. Read())

{
Response. Wite(dr.GetString(0) + " " + dr.GetDecinmal (1) + "<BR>");

}

cn. d ose();

}

</ SCRI PT>
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It'simportant to note here that an EXEC call istechnically atext command that calls a stored procedure, rather than
a"pure" stored procedure call (asin the previous code example). Because an EXEC cdl isatext command, we get
rid of the line of code that specifies that the command is a stored procedure (by setting the CommandType property
of the command object).

Also, when using EXEC to call astored procedure, parameters must be passed in the order they're declared in the
stored procedure itself (apotential dedl-killer if you don't have accessto the stored procedure source code). Also,
meake sure to ddimit non-numeric vaues (including date/time va ues) with single quotes, numeric vaues don't need to
be ddimited.

Executing Commands That Do Not Return Data

ADO.NET command objects have aspecid method for calling commandsthat do not retrieve data. Thisisan
ADO.NET concept that does not specificaly existin ADO.old; it presumably exists for performance reasons,
because a procedure that does not return data can be managed dightly more economically than one that does.

Examples of commandsthat don't return datainclude most data manipul ation commands (including inserting, deleting,
and updating records) aswell as certain types of administrative commandsin SQL Server.

Y ou call astored procedure that does not return data using the ExecuteNonQuery method of the connection object.
Ligting 11.8 shows an example of this.

Listing 11.8 Executing a Nonquery Command

<% @age | anguage='c#' debug='true' %
<% @ mnport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, EventArgs e)
{

Sql Connecti on cn;

Sql Command cm

Sql Dat aReader dr;

String strSQ;

cn = new Sqgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
strSQL = "INSERT I NTO authors " +

"(au_id, au_fnane, au_l nane, contract) " +

"VALUES (' 123-45-6789', "Chris', '"Kinsman', 0)";
cm = new Sql Command(strSQ., cn);

[l ** QOpen connection
try
{

cn. Open();

!/l ** Execute command
cm Execut eNonQuery();

}
cat ch( Sql Excepti on sx)
{

Response. Wite(" Exception occurred: " + sx.Message);
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}
finally

{
if (cn.State == ConnectionSt ate. Open)

cn. d ose();

}

</ SCRI PT>
try
{

[l ** Open connection

cn. Qpen();

/'l ** Execute conmmand
cm Execut eNonQuery();

}
cat ch(Sql Excepti on sx)

{

Response. Wite("Connection failed: " + sx.Message);

}
finally

{
if (cn.State == ConnectionSt ate. Open)

cn. d ose();

Note that executing this code will not display anything in the browser; you'll need to run aquery againg the Authors
table to determine whether the insert actually worked. Later in this chapter, well construct a user interface that
enablesyou to easily dothis.

This code inserts anew author into the Authorstable in the pubs database. 1t starts by constructing aSQL INSERT
command, goring it in the string variable trSQL.. This command contains the minimum amount of information
required to insert anew author (the contract and au_id fields require non-null values). Asde from the syntax of the
SQL command itself and the call to the ExecuteNonQuery method of the SglCommand object, this codeis nearly
identical to the examples of commands we've demonstrated earlier in this chapter.

Executing Stored Procedures That Return Scalar Values

Most queries return resultsets, which are smilar to arrays comprising one or more rows and one or more columns. In
ADO.old these were called Recordsets, in ADO.NET, resultstypically are stored in an object such as a data reader
or DataTable.

It ispossible, however, to run aquery that returns asingle vaue. Such vaues are known as scalars, and they can be
retrieved using the ExecuteScalar method of the ADO.NET command object.

Aswith the ExecuteNonQuery method discussed in the previous section, the idea behind ExecuteScalar isto give
you additional optionsfor executing commands that presumably perform better than returning the resultsin the form
of adatareader or other object.
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NOTE

Y ou'll notice that when describing ADO.NET methods such as ExecuteNonQuery and ExecuteScalar, we usethe
word presumably alot when describing their performance benefits. Doing a scientific performance andysis of the
relative performance benefits of these various methods isn't our intention and isn't really within the scope of this book.
At any rate, you'll want to examine the various methods for retrieving dataiin real-world scenarios before committing
to aparticular technique.

Ligting 11.9 shows an example of using the ExecuteScaar method to retrieve asingle vaue from the Northwind
database.

Listing 11.9 Using ExecuteScalar to Retrieve a Single Value from the Database

<% @Page | anguage='c#' debug='true' %

<% @ nport nanespace=' System Data' %

<% @ nport namespace=' System Data. Sgl Cient' %
<SCRI PT runat ="' server' >

voi d Page_Load(Obj ect Sender, EventArgs e)
{

Sql Connecti on cn;

Sql Command cm

Sql Dat aReader dr;

String strSQ;

cn = new Sqgl Connecti on("server =l ocal host; ui d=sa; " +
"pwd=; dat abase=Nort hwi nd; ") ;

strSQ = "SELECT Count (Custonerl D) FROM Custoners"”;

cm = new Sql Command(strSQ., cn);

/1 ** Open connection
try

{
cn. Qpen();
}
cat ch(Sql Excepti on sx)

{
}

/1** Execute conmand
Response. Wite("The nunber of customers is: " + cm ExecuteScalar());

Response. Wite("Connection failed: " + sx.Message);

cn. d ose();

}

</ SCRI PT>

This code prepares a SQL command that returns asingle value and submitsit to the server using the ExecuteScaar
method of the SglCommand object. The ExecuteScalar method returns whatever value was returned by the
command.

for RuBoard
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Using Data Adaptersto Retrieve and Manipulate Data

In database programming, it's common to retrieve data and then perform other actions on the data (such asinserting
new data, updating existing data, and deleting data). Often an application will need to take different actions based on
the results of one or more queries or stored procedure calls.

In ADO.old, this can be accomplished through the use of acursor. A cursor-based approach is expensive, however,
because it implies a persistent connection to the data source. ADO.old does support a batch-update model whereby
the developer can retrieve data, perform updates, and then reconnect to the data source and commit the updatesin
one operation (known as a batch).

The .NET vision of scalable, disconnected data access demands a different approach, however. The NET DataSet
requires a sessionless, cursorless approach. To provide accessto retrieving, inserting, updating, and deleting records
in asingle object without the use of cursors or persistent connections, ADO.NET provides the data adapter object.

Data adapters

» Aresmilar to command objects, except they can contain four separate commands (one each for select,
insert, update, and del ete).

o Can be used to create dways-disconnected DataSet objects. DataSets can be seridized as XML.

»  Decouple data-manipulation code from the dataitself, making the data easier to remote and the data
manipulation code easier to maintain and reuse.

Each ADO.NET provider hasits own data adapter object. In the SQL Server provider, the data adapter is named
SqlDataAdapter; not surprisingly, in the OLE DB provider, the data adapter classis called OleDbAdapter.

The implementation details of the data adapter may vary dightly from one provider to the next, but the basic purpose
of the data adapter isthe same across al providers. Data adapters provide a connectionless method to engageinrich
interaction with data sources. By rich interaction, we are talking about operations that go beyond the smple requests
and display of data. Data readers are described in the " About the SglDataReader Object” section of this chapter.

Although each ADO.NET provider hasits own data adapter, DataSet objects created by different adapters are the
same, DataSets are totally interoperable across providers. Thisis an important aspect of ADO.NET's interoperability
sory; it provides a standard way to expressrelationd or hierarchica datathat can be manipulated in any language,
on any platform.
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The ultimate objective of a Web database gpplication isto present data to the user and permit usersto manipulate
datain interesting ways in the browser. The next few sections will introduce data adapters and demondtrate the
various things you can do with them in ASP.NET applications. To demonstrate the power and flexibility of the data
adapter, welll first need to take a detour and discuss the principles of building a database-driven user interfacein
ASP.NET.

Displaying Query Data in the Browser

Earlier codeligtingsin this chapter gave severd examples of displaying datain a\Web browser using cdlsto
Response Write. Thisis basicaly the same way you send output data to the browser in ASP.old. However, with
ADO.NET and ASP.NET Web Forms controls, you have new options that provide better structure and
maintainability, aswell as more powerful festures.

One of these fegturesis data binding. Data binding refersto the process of automatically mapping thefiddsina
database to the user interface. Performing data binding automatically is handy because it relieves the devel oper from
having to write alarge amount of tedious code associated with retrieving and displaying data.

The concept of data binding got a bad rap among Visua Basic developers for anumber of valid reasons. Data
binding promised the capability to create arich database user interface with aminimum of coding. Simplicity wasthe
objective.

But thisamplicity came at a price. Thick-client data-bound applications typicaly ran dowly, consumed a persistent
database connection resource whether they were doing any work or not, and were difficult for programmersto code
againsgt because much of the underlying data-access functiondity was encapsulated in the form of an object (the Data
control) that exposed apainfully limited set of properties, methods, and events associated with data operations. If
you wereinterested in building a certain type of data browser gpplication and performance wasn't an issue, data
binding worked well. But if you needed to build anything more sophisticated than asimple data browser, binding to a
Data control was problematic at best.

Databinding in ASP.NET is different from the data-control-centric, connection-based vision of thick-client VB.old.
The problemsinvolving a"no-code”’ solution aren't aproblem in ASP.NET, because ASP.NET data binding doesn't
use black-box abgtractions like the VB.old Data contral.

The next few sections discuss the objects and techniquesinvolved in databinding in ASP.NET and give you some
examples describing how to put data binding to work in your applications.

Creating a DataSet Object Using a Data Adapter

Y ou can use a DataSet in conjunction with a data adapter object to retrieve data from a database in a manner smilar
to the DataReader examplein Listing 11.4. Although you might not usethis codeto display datain thisway in ared
gpplication, dumping the contents of aquery into a DataSet and then into the browser isa useful stepping stone on
the way to data binding with Web Forms controls (which well discuss next).
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Ligting 11.10 shows avery smple example of a database sdlect query using the SglDataAdapter and a DataSet
object.

Listing 11.10 Using the SglDataAdapter and the DataSet Object to Display Query Results

<% @Page | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load( Ohj ect Sender, Event Args €)
{

Sql Connecti on cn;
Sql Dat aAdapt er da;
Dat aSet ds;

String strSQ;

strSQ = "SELECT TOP 10 au_fnane, au_l nanme FROM aut hors";

cn = new Sgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
da = new Sql Dat aAdapter(strSQ., cn);

/1 ** Fill DataSet

ds = new Dat aSet ();

da.Fill(ds, "Authors");

/1 ** Display data
f oreach( Dat aRow Aut hor in ds. Tabl es[ " Aut hors"]. Rows)

{
Response. Wite(Author["au fname"].ToString() + " " +

Aut hor["au_| nane"].ToString() + "<BR>");

}

</ SCRI PT>

Y ou can seein this example, the SglDataA dapter object is created from a SglConnection object; thisissmilar to the
way we created the basic SglConnection object earlier. To build a DataSet object from the SglDataAdapter object,
we declare and ingtantiate the DataSet and then pass the DataSet to the Fill method of the SglDataAdapter. The
connection to the database isimplicitly opened and closed when you fill a DataSet in thisway.

Executing thefill method executes the SELECT query; at this point, we can tart accessing the data through the Rows
collection contained by the (one and only) table contained by the DataSet.

Thisexampleissmilar to some of the data reader examplesfrom earlier in this chapter, but with more complexity and
more code. Fear not; thisisjust the first example and doesn't scratch the surface of what the DataSet can accomplish.

One of the big differences you can see between the behavior of the DataSet and the data reader object isthat the
DataSet has a Tables collection that contains DataT able objects. The capability to contain multiple tablesin asingle
object (potentialy containing relationships defined by one or more DataRel ation objects) is one of the defining
characterigtics of the DataSet objects. WEell take alook at the power of multipletablesin asingle DataSet in Liding
11.14.
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For now, it might be worthwhile to look at more efficient and structured ways to display data on the page. Outputting
HTML to the browser using aloop containing calsto Response Write works fine, but if you're interested in doing
anything more complicated than displaying row-by-row data with line breaks, you will want amore powerful display
technique. Fortunately, ASP.NET providesthisin the form of data-bound Web Forms controls, which welll discuss
inthe next section.

Binding a DataView Object to Web Forms Controls

Y ou can display datain an ASP.NET Web Forms page by using data binding. To use data binding, you begin by
executing asdect command with a data adapter. This produces a DataSet object that contains a collection of
DataT able objects; each DataT able contains a DataView object that can be connected to any Web Forms control
capable of binding to data (including many HTML server controls).

To perform the actual data binding after the DataSet is created, you first set the Web Forms control's DataSource
property to a DataView object contained by the DataSet, and then use the DataBind method of the ASP.NET Page
object toinitiate binding. This method, typicaly cdled in the Page object's Load event, servesto connect the user
interface control(s) on the page with the DataSet object(s) you've created.

Ligting 11.11 takes the code from the previous example and amendsiit to display its output in aWeb Forms
DataGrid control.

Listing 11.11 Displaying Query Datain a Web FormsDataGrid Control

<% @age | anguage='c#' debug='true' %
<% @ mnport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<HTM.>
<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

Sql Connecti on cn;

Sql Dat aAdapt er da;

Dat aSet ds;

String strSQ;

strSQ = "SELECT TOP 10 au_fnane, au_l nane FROM aut hors";
cn = new Sgl Connecti on("server=l ocal host ; ui d=sa;" +

" pwd=; dat abase=pubs; ") ;
da = new Sql Dat aAdapter(strSQ., cn); _

/1 ** Fill DataSet

ds = new Dat aSet ();

da.Fill(ds, "Authors");

/1 ** Display data

Dat aGri d1. Dat aSour ce = ds. Tabl es[ " Aut hors"]. Def aul t Vi ew;
Dat aGri d1. Dat aBi nd() ;

}

</ SCRI PT>



This document is created with the unregistered version of CHM2PDF Pilot

<BODY>

<ASP: datagrid id='DataGidl" runat='"server' />

</ BODY>
</ HTM.>

Nothing isredly new here except for the changesin the "display data' section of the code. Thistimewe smply assign
the DefaultView property (a DataView object) of the Authorstable (a Datal able object) to the DataSource
property of the DataGrid control, which we named DataGrid1. Y ou should be able to see that the ASP:.datagrid
definition inthe HTML section of the code doesn't specify any property settingsfor the DataGrid control other than
itsID, so dl the defaultsarein place. Theresult isaplain vanillaHTML table, outputted to the browser.

Binding Other Objectsto Web Forms Controls

Web Forms controls can be bound to any object that implements the System.Collections.| Enumerable or
System.Callections.| Callection interfaces. The DataView object supportsthe |Enumerable interface, whichiswhy it
can be bound to ASP.NET server controls. Y ou can aso build your own .NET classes that implement one of these
interfacesif you're interested in binding custom classesto ASP.NET Web Forms controls.

Creating your own classes for data binding is beyond the scope of this book, but it is pretty easy to see how an
existing class can be bound to an ASP.NET control. The ArrayList class (found in System.Collections) is a perfect
candidate to use as aguineapig to see how thisworks; ArrayList issmpleto work with and implements both
|Enumerable and 1Collection.

Ligting 11.12 shows an example of how to bind a DataGrid control to an ArrayList object.

Listing 11.12 Binding a DataGrid Control to an ArrayList Object

<% @Page | anguage='c#' debug='true' %
<% @ nport namespace=' System Col | ections' %

<HTM_>
<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

ArrayList al = new ArraylList();

al . Add(" Al aska");

al . Add(" Al abama") ;

al . Add("California");

al . Add( " Kent ucky");

/1 ** Display data

Dat aGi d1. Dat aSource = al;
Dat aGri d1. Dat aBi nd() ;

}

</ SCRI PT>

<BCDY>
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<ASP: datagrid id='DataGidl" runat='"server' />

</ BODY>
</ HTM.>

The technique to bind the DataGrid control shown here is the same as the methods shown earlier in the chapter to
bind to relational data; asfar asthe DataGrid control is concerned, no difference exists between different types of
bindable objects. Aslong as the object supports | Enumerable or 1Callection, it can be displayed through binding.

Note that data readers (the SglDataReader and OleDbDataReader classes) support the |Enumerable interface and
can therefore be bound to Web Forms controlsaswell.

Expressing a DataSet as XML

One of the advantages of retrieving datawith a DataSet isthat a DataSet can be accessed at the object level (through
the collection of DataT able and DataRow objects contained by the DataSet) or on araw XML level. The capability
to process a DataSet as XML meansthat you can easlly transfer a DataSet to other platformsthat don't explicitly
support Microsoft. NET or work with the DataSet with XML tools (whether or not they're explicitly built to support
NET).

Y ou can use the GetXml method of the DataSet object to extract XML datafrom the result of aquery. By setting the
ContentType Page directive to text/xml, it's possible to see the XML output directly in the browser window.

Aswith many Web-based XML examples, Listing 11.13 works best when you use Internet Explorer 5.0 or |ater;
Internet Explorer has support for parsing and displaying XML directly in the browser window.

Listing 11.13 shows an example of outputting aquery in XML format to the browser window using thistechnique.

Listing 11.13 Sending Query Results to the Browser Window Using XML

<% @age Content Type='text/xm ' |anguage='c# debug='true' %
<% @ mnport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{
Sql Connecti on cn;
Sql Dat aAdapt er da;
Dat aSet ds;
String strSQ;

strSQ = "SELECT TOP 10 au_fnane, au_l nane FROM aut hors";
ch new Sql Connecti on("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
da new Sql Dat aAdapt er (strSQ., cn);

/1 ** Fill DataSet
ds = new Dat aSet ();
da.Fill(ds, "Authors");
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/1 ** Display data
Response. Wite(ds. GetXm ());

}

</ SCRI PT>

Instead of smply dumping XML to the browser window, you can aso assign the XML output of a DataSet object to
one of the XML-manipulating objectsin the .NET framework. To do this, you pass an XmlDataReader object to the
ReadXml method of the DataSet object. Y ou can then manipulate the XmlDataReader object as you would any
other XML document, including sending it to afile or passing it to another process.

NOTE

The XmlDataReader object is one of the objectsthat the NET framework provides for reading XML. For more
information on how the XmlDataReader works, see Chapter 10, "Usng XML."

for RuBoard
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Creating Web Formsfor Data Entry

Now that you have a sense of how to retrieve and manipulate datausing ADO.NET, you'll need to have astrategy
for building user interfacesin ASP.NET to access database functionality.

Like other Web-programming paradigms, the process of inserting or updating data through a Web browser typicaly
involves congtructing an HTML form that contains an array of input controls. The user inserts or changesvauesin the
controls on the form and then submits the form to the Web server. The server passes the form contents to a script
that then formsthe actua data operation.

Listing 11.14 shows asmple example of an ASP.NET page that facilitates data entry.

Listing 11.14 Smple Data-Entry Form

<% @Page | anguage='c#' debug='true' trace='false' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<SCRI PT runat ='server'>
voi d Page_Load( Ohj ect Sender, Event Args €)

{
i f (Page. | sPost Back)

{

Sql Connecti on cn;
Sql Command cm
String strSQ;

cn = new Sgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;

strSQ = "INSERT I NTO authors " +
"(au_id, au_fnane, au_l nane, contract) " +
"WVALUES ('" + txtID. Text + "', '"" +
txt FirstNane. Text + "', '" +
t xt Last Name. Text + "', '" +

ChkTol nt (chkContract) + "')";

cm = new Sql Command(strSQ., cn);

/1 ** Open connection
try
{

cn. Open();

!/l ** Execute command
cm Execut eNonQuery();

cat ch(Sqgl Excepti on sx)

{
Response. Wite("Exception Cccurred: " + sx.Message);
}
finally
{
if (cn.State == Connecti onSt ate. Open)

cn. d ose();

}
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/1 ** Execute command
Trace. Wite("Conmand: " + cm ConmandText);

/[l ** Clear formfor next item
txtID Text = "";

txt FirstNane. Text = "";

t xt Last Nane. Text = "";
chkContract. Checked = fal se

}
}

i nt ChkTol nt (CheckBox chk)

i f (chk. Checked)
return 1;

el se
return O;

}

</ SCRI PT>

<htm >
<head>
<title>ASP. NET Data Entry</title>
</ head>

<body bgcol or =" #FFFFFF" t ext ="#000000" >
<FORM runat =' server' >
<tabl e wi dt h="300" border="0">
<tr>
<td>ID </td>
<t d>
<asp:textbox id="txt|ID' runat='server' />
</td>
</tr>
<tr>
<td>First Nanme: </td>
<t d>
<asp:textbox id="txtFirstName" runat='server' />
</td>
</tr>
<tr>
<t d>Last Nanme: </td>
<t d>
<asp:textbox id="txtLastNane" runat='"server' />
</td>
</tr>
<tr>
<td>Contract:</td>
<t d>
<asp: checkbox id="chkContract" runat='server' />
</td>
</tr>
</t abl e>
<p>
<asp: button id="btnSave" text="Save" runat='server' [>
</ p>
</ FORW>
</ body>
</htm >

This page takes the code used to perform anonquery command (introduced earlier in this chapter) and attaches a
smple user interface to it. Although itisminima, the pattern set by thisexample, in Listing 11.8, formsthe basis of a



This document is created with the unregistered version of CHM2PDF Pilot

great deal of Web-based data entry formsin ASP.NET.

The Page_L oad event procedure performs the work involved in inserting the data into the database. Note that the
datais sent to the database only if the IsPostBack property of the Page object istrue. There's no point sending data
to the database unless there's something to send. Note, too, that we explicitly cleared the contents of the controls on
the form after inserting the data (this circumvents ASP.NET's default view state behavior).

The only other tricky thing on this pageis the ChkTolnt function. This function takes the Checked value returned by
the CheckBox control and convertsit into the 1 or O value required by SQL Server.

Two problems occur with this page—both related to vaidation. If the user enters an author with the same ID asan
exigting author, she will get an error. Y ou can get around this problem by catching the SglException that is thrown
when the ExecuteNonQuery method is reached.

The next problem isless straightforward: how to ensure that the user actualy entersvaid datafor theID, first name,
and lagt namefidds. It happensthat ASP.NET provides some powerful and flexible components for dedling with this
problem. Well cover them in the next section.

Performing Validation

Every software application should have code that ensures that data entered by usersisvalid. Web applications are no
different.

In ASP.old, developerstypicaly embedded vaidation logic in pages that also contained display logic; separating
vaidation logic from presentation logic was tricky, but it was possible. If you wereinterested in performing asmple
vaidation, such as making sure that agiven text box contains a vaue between 1 and 10, the template-based design of
ASP.old practicaly forced you to embed that validation code on the same page.

Incorporating client-sde vaidation adds anew level of complexity to this problem. Because client-sde vdidation is
commonly done using JavaScript (for cross-browser compatibility), thisforced you to embed code written in two
very different languagesin asingle page. Madness!

ASP.NET solvesthis problem by creeting language-neutra objectsfor performing validation. These comein theform
of Web Forms server controls—validation objects that accept generic rules pertaining to the most common types of
datavalidation. These objects are tightly integrated with the Page object so that when aWeb form is submitted to the
server, the validation object can communicate to the Page object that the field it validates has not passed the
vaiddionrule

ASP.NET provides six vaidation objects:

. RequiredFiddVaidator
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o CompareVaidator

» Rangevdidator

» RegularExpressonVaidator

o VdidaionSummary

e CusomVdidator

To perform vaidation, you create the Web form as you normally would and then attach vaidation controlsto the
input controlsin the form. Thisis done by setting the validation control's Control ToV aidate property. Y ou can dso
vaidate a control againgt avariable or constant value instead by setting the validation's VaueToCompare property.
Y ou then assign vadidation parameters where appropriate. (Some vaidation controls, such as
RequiredFieldVaidator, don't need extra validation parameters.)

When the page is submitted to the server, the vaidation rule contained by the vaidation control isapplied. Vaidation
controlsareinvisble until their vaidation rules are violated:; if the vaidation rulefails, an optiond error messageis
displayed. Y our code must provide away to ded with the Stuation where avdidation ruleisviolated. Y ou can
programmaticaly inspect the IsValid property of the Page object to quickly determine whether one or more
vaidation controls were violated. For complex pages with many vaidation controls, you can adso providealist of all
vdidation violations on the page; in fact, ASP.NET provides aspecid object (the ValidationSummary control) to
perform thisfunction.

Eight controlsthat can be associated with validation controls, shown next, ship with ASP.NET.

HTML controls;

HtmlInputText

e HtmiTextArea
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: HtmlSdlect

; HtmlInputFile
Server controls:

; TextBox

: LigBox

o DropDownList

+ RadioButtonList

To keep the examples smple, in this section well perform vaidation againgt the TextBox server control exclusively.
Also, to make these examples briefer and easier to understand, we won't bother including the actua data access
code in the vaidation examples here; well assume that you'll include code similar to that described earlier inthis
chapter to perform the actual database operation required to get your datainto the database.

Vadidation controlswork by generating DHTML and JavaScript for browsers that support them, and performing
round tripsto the server for browsersthat do not. This greatly increases the efficiency of vaidation, ensuring that
formsthat contain bad data aren't sent across the network. The best part of thisfeatureisthat you don't haveto learn
JavaScript to make this client-side validation happen; validation controls can emit the appropriate JavaScript code
autometically.

The next few sections describe how to use each vaidation control in more detail.

Validating for Required Fields
Required field vaidation forces the user to enter avauein the vaidated control. I1t's one of the easiest validatorsto
implement because it doesn't require a separate property assgnment to determine what the vaidation ruleis. If a

RequiredFieldValidator is atached to acontrol, thefield isrequired and the page isn't valid unless the user puts
something in thefidd.

Listing 11.15 shows an example of the RequiredFieldVdidator control in action.



This document is created with the unregistered version of CHM2PDF Pilot

Listing 11.15 Requiring a Field Using the RequiredFieldValidator Control

<HTM_>
<HEAD>
<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_dick(Object Sender, Event Args e)

{
i f(Page.lsValid)

| bl Qut put. Text = "Record saved.";
el se
I bl Qut put. Text = ""
}
</ SCRI PT>
</ HEAD>
<BODY>

<FORM r unat ="server" | D="For nl" >
<asp:textbox id=TextBoxl runat=server />

<asp: Requi redFi el dval i dat or i d="RequiredFi el dval i dat or 2"
Control ToVal i dat e=" Text Box1"
Di spl ay="Static"
W dt h="100% runat =server >
Pl ease enter your nare.
</ asp: Requi r edFi el dVval i dat or >

<asp: Button id=Buttonl text="Save" OnClick="SaveBtn_dick" runat=server />
<asp:label id="IblQutput' runat='server' />

</ FORM>

</ BODY>

</ HTM.>

Asyou can see from the code, this mode of vaidation is pretty straightforward—just specify the control you want to
vdidate in the RequiredFieldVaidator's Control ToVdidate property, and then check to seeif the pageisvaidinan
event procedure attached to a control that submits the form (in this case, the button called Buttonl).

One of the main objectives of client vadidation isto catch bad input before your gpplication performs expensivetrips
across the network. This example demonsirates how ASP.NET handlesthis; if you enter bad data, the page will not
be submitted to the server.

Y ou might find it il lustrative to see how this validation is performed "under the hood" of the browser. To seethe client
code that is generated by the validation control, navigate to this page and create avalidation error by clicking the
button without typing anything into the text field. Watch the browser asthe error is generated; you should notice that
no progress bar is at the bottom of the window to indicate ajump across the network, and the page displays the
error message instantly, without having to reload.

Next, use the View Source command to take alook at the HTML code generated by the ASP.NET page. Asyou
scroll through the code, you should be able to see areference to a JavaScript file called WebUIVdidation,js. Thisfile
resides on the server (in adirectory called \aspnet_client under the IS root directory) but is downloaded and
executed on the client Sde when avalidation control is present in aWeb form. The JavaScript function named
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RequiredFiddVaidatorEvauael svaid is caled when you use a RequiredFiedVaidator control (anaogous functions
exig for the other types of validators). By viewing the script file WebUIVdidation.js, you can see how they work.
The onefor required field vdidation is monumentally trivial—it'slisted in Listing 11.16.

Listing 11.16 Client-Side Validation for Required Field Function

function RequiredFiel dval i dat or Eval uatel svalid(val) {
return (ValidatorTrin(ValidatorCetValue(val.controltovalidate)) !=
_ValidatorTrin(val.initialvalue))

}

Thisfunction usesalot of verbiage to accomplish asmple task—figuring out whether avaueisthere. If it'sthere, the
function returnstrue; if not, it returnsfase. Of course, thisisn't so complicated that you couldn't have written it
yourself, but it's nice that thiskind of code is abstracted behind the vaidator control so that you don't haveto think in
two languages just to perform smple vaidation.

Comparison Validation Using the CompareValidator Control

Comparison vaidation examines the value of a control and comparesit againgt the value of another control's
property, avariable, or aconstant. To use CompareV aidator, you must specify three things: the control to vaidate,
the control (or vaue) to compare it to, and an operator (one of the equaity or inequality types).

Asan example of this, suppose you're building a Web form that gives your employees pay raises. The important
vdidation rule with apay raise cdculation is: Don't accidentdly give your employeesapay cut! You canusea
CompareValidator control with the grester-than operator to ensure that thisisthe case. Listing 11.17 shows an
example

Listing 11.17 Performing Comparison Validation in a Data Entry Form

<HTM.>

<HEAD>

<TI TLE>

Pay Rai se Cal cul at or

</ TI TLE>

<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_dick(Object Sender, Event Args e)
{
i f(Page.lsValid)
[ bl Qut put. Text = "The new pay rate is: " + txtNewRate. Text;
el se
| bl Qut put . Text

}

</ SCRI PT>
</ HEAD>

<BODY>
<FORM r unat ="server">

Current Rate:<asp:textbox id=txtd dRate text='"3000" runat=server /><BR>
New Rat e: <asp:text box i d=t xt NewRat e runat =server />
<asp:Button i d=Buttonl text="Save" OnCick="SaveBtn_C ick" runat=server /><BR>

<asp: Conpar eVal i dat or i d="ConpareVal i dat or 1"
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Cont r ol ToVal i dat e="t xt NewRat e"

Cont r ol ToConpar e="t xt A dRat e"

Type="Doubl e"

Oper at or =" Gr eat er Than"

runat ="server">
You eeeedi ot! Do not give your enployees a pay cut!
</ asp: Conpar eVal i dat or >

<asp:label id="IDblQutput' runat='"server' />
</ FORW>
</ BODY>
</ HTM_>

To understand the rel ationship between Control ToVaidate, Control ToCompare, and Operator, think of the three
properties as eements of an expresson that lookslikethis:

Cont r ol ToConpar e Qper at or Control Toval i dat e

Hence, if Control ToCompare is 3000, Control ToVadidate is 3500, and Operator is" Greater Than", the expressoniis

true and the pageisvalid. If Control ToVdidateisO, for example, the expression becomes fase and the validation
fals

Thelegd vauesfor the Operator property for controlsthat use them are enumerated in
System.Webh.UIl.WebControls.VaidationCompareOperator and are listed in Table 11.3.

Table 11.3. Members of the VaidationCompareOperator Enumeration Used in Comparison Vdidation

Member Description

DataTypeCheck Returnstrueif the two vaues are the same data type

Equd Returnstrueif the two vaues are equa

GreaterThan Returnstrueif Control ToVaidate is greater than
Control ToCompare

Greater ThanEqua Returnstrueif Control ToVdidateis greater than or equa
to Control ToCompare

LessThan Returnstrueif ControlToVdidateislessthan
Control ToCompare

LessThanEqua Returnstrueif Control ToVdidateislessthan or equa to
Control ToCompare

NotEqual Returnstrueif thetwo controls are not equd

The broad range of operators givesyou agreat ded of flexibility; however, if you need avalidation rule that goes
beyond what any of the standard vaidation controls are capable of, you can always turn to the custom vaidation
control, asseenin Listing 11.20.

Range Validation Using the RangeValidator Object
Range validation forces the datain a given control to fal within agiven range—al phabetic, numeric, or date. You

specify the boundaries of the range using the control's MinimumV aue and MaximumV aue properties. Aswith the
CompareVaidator control, you can aso denote a data type on which to base the comparison (using the control's
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Type property).

Listing 11.18 shows an example of the RangeVaidator object in action.

Listing 11.18 Perfor ming Range Validation

<HTM_>

<HEAD>

<TI TLE>

Pay Rai se Cal cul ator [ Range]

</ TI TLE>

<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_Cick(Object Sender, EventArgs e)
{
i f(Page.lsValid)
| bl Qut put. Text = "The new pay rate is: " + txtNewRate. Text;
el se
| bl Qut put . Text s

}

</ SCRI PT>
</ HEAD>

<BCODY>
<FORM r unat ="server">

Current Rate:<asp:textbox id=txtO dRate text='3000" runat=server /><BR>
New Rat e: <asp:text box id=t xt NewRat e runat =server />
<asp: Button id=Buttonl text="Save" OnClick="SaveBtn O ick" runat=server /><BR>

<asp: RangeVal i dat or i d="RangeVal i dat or 1"
Cont rol ToVal i dat e="t xt NewRat e"
M ni nunVal ue=' 1000’
Maxi munVal ue=' 5000
Type="Doubl e"
runat ="server">
Pl ease enter a val ue between 1000 and 5000.
</ asp: RangeVal i dat or >
<asp: |l abel id="IblQutput' runat='server' />
</ FORW>
</ BODY>
</ HTM.>

In thisexample, werevist the pay raise calculator. Thistime, we want to make sure that our human resources
executives aren't too generous or too stingy with our employees. To test this code, navigate to the page and attempt
to enter avalue lessthan 1000 or greater than 5000 as anew pay rate. The control will render the page invalid,
preventing the data from being processed until you enter avalid amount.

Y ou'll want to make sure that you always provide an error message that clearly informsthe user what the valid range
iswhen using a RangeVdidator control. If you can, it's even better to let the user know what thevadid rangeis
initialy, before the user has a chance to make an error.

Validation Using Regular Expressions
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Regular expressions are asymbolic minilanguage used for text processing. Y ou can usethe
RegularExpressionVdidator control to apply aregular expresson comparison to avaluein your form. To do this, you
assign the regular expression pattern to the VaidationExpression property of the RegularExpressionVaidator control.

For example, suppose you're creating an gpplication that requires usersto establish aPIN number when they initialy
create their account. The rulesfor your application are that PINs must be composed of asingle non-numeric
character followed by three numbers. Determining whether a given string isfour charactersin length iseasy in code,
but determining whether those digits are numbers or letters may take a bit of doing. Fortunately, it'seasy usng a
regular expression—the expression "\D\d\d\d" matches a string comprising anon-digit character followed by three
digits. A comparison based on this expression will rgect anything larger or smaler than four charactersin length.

Listing 11.19 shows an example of how to perform regular expresson validation in ASP.NET using thisvalidation
rule.

Listing 11.19 Performing Validation Based on a Regular Expression Comparison

<HTM.>

<HEAD>

<TI TLE>

Account Creation [ RegExp]

</ TI TLE>

<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_dick(Object Sender, Event Args e)
{
i f(Page.lsValid)
[ bl Qut put . Text
el se
| bl Qut put . Text s

"Account created!";

}

</ SCRI PT>
</ HEAD>

<BODY>
<FORM runat ="server" | D="Forml" >

User |D:<asp:textbox id=txtUserlD text='"newuser' runat=server /><BR>
PI N: <asp: textbox id=txtPIN runat=server />
<asp:Button i d=Buttonl text="Save" OnCick="SaveBtn_Cick" runat=server /><BR>

<asp: Regul ar Expr essi onVal i dat or i d="Regul ar Expr essi onVal i dat or 1"
Cont rol ToVal i dat e="t xt PI N'
Val i dat i onExpr essi on="\ D\ d\ d\ d"
runat ="server">
Pl ease enter PIN conprising a non-nunber followed by three nunbers.
</ asp: Regul ar Expr essi onVal i dat or >

<asp:label id="IDblQutput' runat='server' />
</ FORW>
</ BODY>
</ HTM_>

To test this code, navigate to the page in abrowser and attempt to enter aninvaid PIN (such as XXX X) into the
PIN field. Y ou should be able to see that any combination of characters that does not match the regular expression
will causethevaidation ruletofail; avalid entry isastring Smilar to "A599."
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NOTE

A full exploration of the syntax of regular expressionsis beyond the scope of this book, but they're covered
adequately inthe NET framework SDK documentation. The semind book on regular expressionsis Jeffrey E. F.
Friedl's Mastering Regular Expressions (O'Reilly). The book is geared toward devel operswriting scripts using the
Perl programming language in Unix, but don't |t that scare you away—the amount of actual Perl codeinthebook is
very smdl.

Custom Validation Using the CustomValidator Object

Y ou can use custom vaidation in Situations where your vaidation istoo complicated or irregular for the standard
validation controls described in this section.

To implement acustom vdidation rule using the CusomVadidator control, you must write acustom validator function.
The cool thing about CustomV didator isthat your validation function can reside and execute on ether the server sde
or the client side, or both. (Of course, if cross-browser compatibility isimportant to you, you will want to write your
client-sde vdidation function in JavaScript.) To assgn aserver-side vaidation function to a CussomVdidator, you
write afunction and assign the name of the function to the Control Validator's OnServerVaidate property. To assign a
client-gde function, write aclient function and assgn it to the Control Vaidator's ClientV didationFunction property.

To demongtrate this function, well return to the PIN example introduced in the previous example. Thistime, well
assume that the user created an account and is ready to log in. We want to provide custom validation on the client
and server sdefor the PIN field. On the client side, we want to make sure that the PIN is composed of aletter and
three numbers, we will use aregular expression in JavaScript to do this. But you wouldn't want to verify the
password using client-side JavaScript, because this technique isn't secure (JavaScript is executed on the client and is
vigbleto the client). So well perform the actua verification of the PIN on the server.

Ligting 11.20 shows an example of custom validetion using server-sde validation.

Listing 11.20 Performing Custom Validation on the Server Side

<HTM.>

<HEAD>

<TI TLE>

Login with PIN [ Custom Val i dati on]
</ TI TLE>

<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_dick(Object Sender, Event Args e)
{
i f(Page.lsValid)
I bl Qut put . Text
el se
| bl Qut put . Text

"Logi n successful!l'";
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voi d ServerVerify(Object Sender, ServerValidateEvent Args Val ue)

{
/1 In a real application, this code would do
/1 a database call or use Active Directory or
/1 sonmething interesting. For this exanple, no.
if(txtPIN Text == "A999")
Val ue.lsValid = true;
el se
Value.IsValid = fal se;
}
</ SCRI PT>
</ HEAD>
<BODY>

<FORM r unat ="server">

User |D:<asp:textbox id=txtUserlD text='mnmyusernane' runat=server /><BR>
PI N: <asp: text box id=txtPI N runat=server />
<asp:Button i d=Buttonl text="Save" OnCick="SaveBtn_Cick" runat=server /><BR>

<asp: CustonVal i dat or id="CustonVali dator 1"
Control ToVal i dat e="t xt PI N'
OnServer Val i dat e="Server Veri fy"
runat ="server">

Invalid PI'N nunber!

</ asp: Cust onVal i dat or >

<asp:label id="IDblQutput' runat="server' />

</ FORM>
</ BODY>
</ HTM.>

Y ou can seethat the CustomVaidator is pretty straightforward—to make it work, you set its OnServerValidate
property to the name of the function you want to use to perform the validation. Y our code then setsthelsvalid
property of the ServerValidateEventArgs object passed into the function to either true or false, depending on whether
the vaidation logic contained in the function has validated the data

To create aclient-sde validation function, you create a validation function and assign its name to the
ClientVdidationFunction property of the CustomVadidator control. Y our function should take two parameters. source
and arguments (thisis smilar to an event procedure declaration). Within the client validation function, you set the
vaue of arguments.Isvaid to true or false, depending on the outcome of the validation code.

Also, you can write your client-side validation codein VBScript if cross-browser compatibility isn't important to you
(that is, you know that every user who uses your Web gpplication will be using some verson of Microsoft Internet
Explorer).

Notethat if you don't want to perform client-side vaidation for some reason, you can smply omit it, as our code
example hasdonein Ligting 11.20.

Providing a Summary of Validation Rule Violations
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Summary validation takes the error messages generated by any number of vaidation controls and displaysthemina
summary format. The VdidationSummary control can display its output inline on the page or in a pop-up message
box. Because it has the capability to give the user multiple error messages at once, it's very effective in stuations
where you have many vaidation controlson aform.

Ligting 11.21 shows an example of how summary validation works.

Listing 11.21 Displaying a Summary of Validation Errors

<HTM.>

<HEAD>

<TI TLE>

Pay Rai se Cal cul ator [ Sunmary]

</ TI TLE>

<SCRI PT | anguage="C#" runat="server">

voi d SaveBtn_dick(Object Sender, EventArgs e)
{
i f(Page.lsValid)
I bl Qut put. Text = "The new pay rate is: " + txtNewRate. Text;
el se
| bl Qut put. Text = "";

}

</ SCRI PT>
</ HEAD>

<BODY>
<FORM runat ="server" | D="Forml" >

<asp: Requi redFi el dval i dat or i d="RequiredFi el dval i dat or 1"
Cont rol ToVal i dat e="t xt Nane"
Error Message="Pl ease enter an enpl oyee nane."
runat =server >

*

</ asp: Requi r edFi el dVval i dat or >

Enpl oyee Nane: <asp:text box id=txtNane runat=server /><BR>
Current Rate:<asp:textbox id=txtd dRate text='"3000" runat=server /><BR>

<asp: RangeVal i dat or i d="RangeVal i dat or 1"
Cont r ol ToVal i dat e="t xt NewRat e"
Error Message="Pl ease enter a val ue between 1000 and 5000. "
M ni munVal ue=" 1000’
Maxi munVal ue=' 5000’
Type="Doubl e"
runat ="server">*</ asp: RangeVal i dat or >

New Rat e: <asp:textbox id=txtNewRate text="12.98" runat=server />
<asp:Button i d=Buttonl text="Save" OnCick="SaveBtn_Cick" runat=server /><BR>
<asp:label id="IDblQutput' runat='server' />
<asp: Val i dati onSumrary id="'Validati onSunmaryl' runat='server'
Di spl ayMode="' Bul | et Li st
Header Text =" You Conmitted Serious Data Validation Crines:'
ShowSummar y="true'

ShowMessageBox="true' />

</ FORM>
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</ BODY>
</ HTM.>

Here we've returned to our pleasant pay raise caculator scenario. Thistime, we require that the user enter an
employee name and anew pay rate (the current pay rateisfilled in automatically with ahard-coded vaue). Two
vaidation controls are on this page: a RequiredFieldVaidator attached to the Employee Namefidd, and a
RangeVaidator connected to the New Rate field. It would be obnoxiousto give users an error messageif they failed
to enter the employeg's name, only to zap them with another error message when they neglect to enter anew pay
rate; the validation summary givesthem dl the applicable error messages at once. To test this, navigate to the page
and click the Save button without changing any of the values on the page.

The combination of red asterisks, warning messages on the page, and the message box aert probably makesthisthe
most annoying data entry form in the history of Web programming, but it'sreally dl in the name of science. Certainly
your production Web formswill be more tasteful.

Using Multiple Validators

It often makes sense to have multiple vaidators attached to the same control. For example, if afidd isrequired to be
present and to fall within acertain range of vaues, you might attach both a RequiredFidldVdidator and a
RangeVdidator to the control. Thereésno trick to this; Smply assign as many validators as you need to implement the
vaidation logic you want.

for RuBoard
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for RuBoard

Handling Errors

Errorsin ADO.NET are handled the same way as elsewherein the NET framework—you can catch exceptions that
arethrown by objectsinvolved in connecting to and interacting with the database.

Thetricky thing about degling with errorsin data-access programming is that o many things can go wrong at various
stagesin each request. The programmer can phrase the command in asyntactically incorrect way; the network
connection can be bad; the database server can be on vacation. So it's useful in database programming to have arich
collection of error messages from every element in every database cdll.

ADO.old provided thisin the form of an Errors collection associated with the database connection object. In
ADO.NET, you are given a provider-specific exception object that contains a collection of error messages. Again,
the functiondity issmilar to ADO.old; the only differenceisin theimplementation details.

Inthe SQL Server provider, a SqlException object is thrown whenever a data-access operation fails. This object
contains a collection of SglError objectsthat you can examinein code to determine the full extent of what went
wrong with your database cal.

If you'reinterested only in determining whether a particular data-access operation succeeded or failed, you need only
catch thetop-level error. To get abrief error message pertaining to the error, use the Message property of the
SqlException object. On the other hand, if you want complete and detailed information about what went wrong, you
must iterate through the SglError objects contained in the SglException object (these are exposed through the
SqlException object's Errors collection).

Ligting 11.22 shows an example of the smple method of displaying a SQL error.

Listing 11.22 Displaying a Data-Access Error

<% @age | anguage='c#' debug='true' %
<% @ nport nanespace=' System Data' %
<% @ nport namespace=' System Data. Sgl Cient' %

<HTM_>
<SCRI PT runat =' server' >

voi d Page_Load(Obj ect Sender, Event Args e)
{

Sql Connecti on cn;

Sqgl Dat aAdapt er da;

Dat aSet ds;

String strSQ;

strSQ = "SELECT TOP 10 au_fnane FROM aut hors"
ch = new Sqgl Connection("server =l ocal host ; ui d=sa; pwd=; dat abase=pubs; ") ;
da = new Sql Dat aAdapter(strSQ., cn);

/1 ** Fill DataSet
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ds = new Dat aSet ();
da.Fill (ds, "Authors");

/1 ** Display data
Dat aGri d1. Dat aSour ce = ds. Tabl es[ " Aut hors"] . Def aul t Vi ew;

Dat aGri d1. Dat aBi nd() ;
}

</ SCRI PT>

<BODY>
<ASP: datagrid id='DataGidl" runat='server' />

</ BODY>
</ HTM.>

This code intentionally contains an error (the SQL command contains areference to afidd that doesn't exist). To

show how the code runs without the error condition, fix the SQL command (the string "SELECT * from authors' will

work).

Listing 11.23 provides an example of the more complete way of iterating through the Errors collection to display
complete error information.

Listing 11.23 Using the Errors Callection to Display Rich Error Information

try
{

/1 ** Fill DataSet
ds = new Dat aSet ();
da.Fill(ds, "Authors");

/1 ** Display data
Dat aGi d1. Dat aSour ce = ds. Tabl es[ " Aut hors"] . Def aul t Vi ew;
Dat aGri d1. Dat aBi nd() ;

}
cat ch(Sql Exception sx)

foreach(Sql Error se in sx.Errors)

{
Response. Wite("SQ. Error: " + se.Message + "<BR>");

}
}

Seethereference at the end of this chapter for more information on the properties and methods supported by the
SqlError object. Also remember that SglError isunique to the SQL Server—managed provider in ADO.NET (if
you're using the OL E DB—managed provider, the analogous class is System.Data.OleDb.OleDbError).

for RuBoard
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ADO.NET Framework Reference

This section contains a brief reference to the ADO.NET objects mentioned in this chapter. It isnot designed to be an
exhaugtive reference. For complete descriptions, including information on the objects not discussed in this chapter,
refer to the NET framework SDK documentation.

DataAdapter Class

Member of System.Data.Common. Abstract class. Inherits from System.ComponentM odd.Component.

The DataAdapter class serves asthe base classfor data adapter implementationsin the SQL Server, OLE DB (and
potentialy other) dataprovidersin ADO.NET.

Note that thisis not the class you ingtantiate when you want to access datain ADO.NET; to write data-access code
using adata adapter in your applications, use the OleDbDataAdapter, SglDataAdapter, or other provider-specific

data adapter class.

Properties

AcceptChangesDuringFill DesgnMode MissngSchemaAction
Container Events Ste
ContinueUpdateOnError MissngMappingAction TableMappings
Methods

Clonelnternds FllSchema GetType

CreateObj Ref Hndize InitidizeLifetimeSearvice
CreateTableMappings GetFillParameters MemberwiseClone
Digpose GetHashCode ShouldSeridizeTableMappings
Equds GetLifetimeSarvice ToString

Hill GetService Update

Events

Disposed

DataSet Class

Member of System.Data. Inherits from System.ComponentM ode .M arsha ByV aueComponent.

Note that the DataSet classis not owned by any particular provider; any ADO.NET data provider is capable of
creating a DataSet object, and DataSet objects should interoperate across providers.
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Properties

CaseSengtive EnforceCongraints Namespace
Container Events Prefix

DataSetName ExtendedProperties Rdaions
DefaultViewManager HasErrors Ste

DesgnMode Locde Tables

Methods

AcceptChanges GetXml ReadXmlSchema
Clear GetXmlSchema ReectChanges
Clone HasChanges Resat

Copy InferXmlSchema ResetTables
Dispose MemberwiseClone ShouldSeridizeRdations
Equals Merge ShouldSeridizeTables
Findize OnPropertyChanging ToString
GetChanges OnRemoveRddtion WriteXml
GetHashCode OnRemoveTable WriteXmlSchema
GetService RaisePropertyChanging

GetType ReadXml

Events

Disposed MergeFailed

DataColumn Class

Member of System.Data. Inherits System.ComponentM odel.Marsha ByV a ueComponent.

The DataColumn object represents the structure, or schema, of datain a DataT able object. Y ou use the DataColumn
object to determine information about the structure of thefield (not the data it contains).

Thisobject is contained by the DataSet object and is therefore not provider specific.

Properties

AllowDBNull Datalype Ordind
Autolncrememt DefaultVdue Prefix
AutolncrementSeed DesgnMode ReadOnly
AutolncrementStep Events Ste
Caption Expresson Teble
ColumnMapping ExtendedProperties Unique
ColumnName MaxLength

Container Namespace

Methods

Dispose GetHashCode OnPropertyChanging




This document is created with the unregistered version of CHM2PDF Pilot

Dispose GetService RaisePropertyChanging
Equals GetType ToString

Fndize MemberwiseClone

Events

Disposd

DataRelation Class

Member of System.Data.

The DataRelation object is used to denote the relationship between two DataT able objects.

Properties

AllowDBNull Datalype Ordind
ChildColumns ExtendedProperties ParentTable
ChildKeyCondraint Nested RdaionName
ChildTable ParentColumns

DataSet Parentk eyCongtraint

Methods

CheckStateForProperty GetHashCode ToString
Equds GetType

Fndize MemberwiseClone

DataT able Class

Member of System.Data.

The DataT able object represents a unit of data arranged as collections of rows and columns. It is contained by the

DataSet object and is not provider specific.

Properties

Ca=Sendtive DesgnMode Namespace
ChildRdations DisplayExpresson ParentRd ations
Columns Events Prefix

Congraints ExtendedProperties PrimaryKey
Container HasErrors Rows

DataSet Locde Ste

DefaultView MinimumCapecity TableName
Methods

AcceptChanges Fndize OnColumnChanged
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Begininit GetChanges OnColumnChanging
BeginLoadData GetErrors OnPropertyChanging
Clear GetHashCode OnRemoveColumn
Clone OnRowChanged
Compute GetSarvice OnRowChanging
Copy GetType OnRowDeé eted
Dispose ImportRow OnRowDdeting
Dispose LoadDataRow ReectChanges
Endinit MemberwiseClone Reset
EndLoadData NewRow Select

Equals NewRowFromBuilder ToString

Events

ColumnChanged RowChanged RowDdeting
ColumnChanging RowChanging

Disposd RowDeleted

OleDbCommand Class

Member of System.Data.OleDb. Inherits from System.Component.Component.

The OleDbCommand object is used to execute commands (including queries and such operations as data
mani pul ation commands) againgt a data source.

Properties

CommandText Container Parameters
CommeandTimeout DesgnMode Ste

CommandType DesgnTimeVishle Transaction

Connection Events UpdatedRowSource
Methods

Cancd ExecuteScaar InitidizelifetimeService
CreateobjRef Findize MemberwiseClone
CreateParameter GetHashCode Prepare

Dispose GelLifeimeSearvice ResetCommandTimeout
Equds GetService ToString
ExecuteNonQuery GetType

ExecuteReader

Events

Disposed

SglDataAdapter Class
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Member of System.Data. SglClient. Inherits from System.Data.DataAdapter.

The SglDataAdapter object is used primarily to create DataSet objectsin the SQL Server—managed provider. In
thick client context, the data adapter can also be used to provide cursorless navigation, filtering, creation, deletion,
and updating of data. The OLE DB equivaent is System.Data.OleDb.OleDbDataA dapter.

Properties

AcceptChangesDuringFill Events Ste

Container InsertCommand TableMappings

ContinueUpdateOnError MissngMappingAction UpdateCommand

DeleteCommand MissingSchemaAction

DesgnMode SdectCommand

Methods

Clonelnternas InitidizelifetimeService

CreateObjRef MemberwiseClone

CreateRowUpdatedEvent FllSchema OnFillError

CreateRowUpdatingEvent Fndize OnRowUpdated

CreateTableMappings GetFillParameters OnRowUpdating

Dispose GetHashCode ShouldSeridizeTableMappings
GetLifetimeService ToString

Equds GetService

Hill GetType Update

Events

AllowDBNull DataType Ordind

Disposd RowUpdated

FllError RowUpdating

SglDataReader Class

Member of System.Data.SglClient. Inherits System.Marsha ByRefObject.

The SglDataReader object enables connection-based, fast access to datain the SQL Server—managed provider. The
OLE DB equivaent to this object is System.Data.OleDb.OleDbDataReader.

Properties

Depth |sClosed RecordsAffected
FeldCount Item

Methods

Close GetInt16 GetSglInt64
CreateObjRef GetInt32 GetSglMoney
Equds GetInt64 GeSglSingle
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Findize GetLifetimeService GetSglString
GetBoolean GetName GetSglvVdue
GetByte GetOrdind GetSglVdues
GetBytes GetSchemaTable GetString
GetChar GetsglBinary GetType
GetChars GetVdue
GetDataTypeName GetSglBoolean GetVaues
GetDateTime GetSglByte IntidlizeLifetimeService
GetDecimd GetSglDateTime ISDBNull
GetDouble GetSglDecima MemberwiseClone
GetFedType GetSglDouble NextResult
GetHoat GetSglGuid Read

GetGuid GetSglInt16 ToString
GetHashCode GetSglInt32

SglConnection Class

Member of System.Data. SglClient.

The SglConnection object is used to create and maintain a connection to a data source in the SQL Server—managed
provider. Its OLE DB provider equivaent is System.Data.OleDb.OleDbConnection.

Properties

ConnectionString DataSource ServerVerson
ConnectionTimeout DesgnMode Ste

Container Events State

Database PacketSize Workgationld
Methods

BeginTransaction Equds InitidizelifetimeService
ChangeDatabase Findize MemberwiseClone
Close GetHashCode Open
CreateCommand GelLifeimeService ToString
CreateObjRef GetService

Dispose GetType

Events

Disposed InfoMessage StateChange
SqlError Class

Member of System.Data.SqlClient.




The SglError object isfound in the Errors collection contained by the SglException object. It is designed to provide
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SQL Server—specific error information. I1ts OLE DB provider equivaent isthe OleDbError class.

Note that this object (and the SglException object that containsit) is available only when you use the SQL

Server—managed provider.

Properties

Class Number Source
LineNumber Procedure State

Message Server

Methods

Equals GetHashCode MemberwiseClone
Fndize GetType ToString

SqlException Class

Member of System.Data.SglClient. Inherits from System.Exception.

The SglException object is the object thrown when an error occursin the ADO.NET SQL Server—managed
provider. This object contains a collection of SglError objects that you can use to get detailed information on exactly

what caused the data-access error.

The equivdent to thisclassin the OLE DB provider isthe OleDbException class.

Thisobject istypicaly caught in an exception handler rather than constructed.

Properties

Class LineNumber Source

Errors Message StackTrace
HelpLink Number State

Hresult Procedure TargetSte
InnerException Server

Methods

Equals GetHashCode MemberwiseClone
Findize GetObjectData ToString
GetBaseException GetType
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Web directories
activating tracing for entire Web directories with Web.config 2nd
trecing 2nd
Web.config
activating tracing entire Web directories 2nd
I= (inequdlity operator), XPeth queries
& (ampersand) character
XML
* (asterisk)
authorization settings (Web.Config/Machine.Config files)
* (asterisk) wildcard
HttpHandlers
-Y switch (XCOPY)
. (dot) operator
XPath queries
FirgtChild() property (XML) 2nd
.Load() method (XML) 2nd 3rd 4th 5th 6th
ligings
10.11, loading aloca XML file
10.12, loading an XML fileresiding on aWeb server
10.13, loading alocad XML file 2nd
NET framework 2nd
Common Language Runtime (CLR) 2nd 3rd
/ (dash)
path attribute, forms authentication 2nd
/ (dash) character
XML dosing tags
[* shortcut (X Path)
? (question mark)
authorization settings (Web.Config/Machine.Config files)
URL authorization
@ symbol
XPath queries (XML)
@Application directive (Globd .aspx file) 2nd
@Ass=mbly directive (Globa.aspx file) 2nd 3rd
@Assembly directive (Page object)
@Control directive (Page object)
@Implements directive (Page object) 2nd
@I mport directive (Page object) 2nd
@OQutputCache directive (Page object)
@Pagedirective 2nd 3rd 4th 5th 6th
(Page object)
. [See dso Page object, attributes]
listing 2.23, typicdl @Pagedirective 2nd
@Regigter directive (Page object)
~ (tilde) character
server sde control HREFs
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A switch (XCOPY)
AbortTransaction event
Page object
AbsoluteExpiration argument (Cacheclass) 2nd 3rd
Access Control Lists (ACLS)
fileauthorization 2nd
Accessbility attribute (Passportl dentity class)
accessing data 2nd
ACLSs (Access Control Lists)
fileauthorization 2nd
Adtivator .aamx fileliging 2nd
Active Server Pages (ASP) 2nd 3rd 4th
disadvantages 2nd 3rd 4th 5th 6th
Active-User array, displaying resultsin Global .asax files 2nd 3rd
ActiveX DataObjects. [See ADO]2nd [See ADO]
Add argument (Cache class)
AddDigplay.aspx codeliging 2nd 3rd
ADO
(ActiveX DataObjects) 2nd

classes

DataAdapter 2nd 3rd
DaaColumn 2nd 3rd 4th 5th

DaaRdaion 2nd
DataSet  2nd
DataTable 2nd
OleDbCommand 2nd
SglConnection  2nd
SglDataAdapter  2nd
SqlDataReader 2nd 3rd
SqlError - 2nd
SglException 2nd

common database access scenarios 2nd 3rd

error handling 2nd 3rd 4th
OLE DB provider 2nd 3rd 4th
Open/Close methods 2nd 3rd
SQL Server provider 2nd

creating Web Formsfor dataentry 2nd 3rd 4th
comparisonvaidation 2nd 3rd 4th 5Sth
cusomvdidation 2nd 3rd 4th 5th
rangevaidation 2nd 3rd 4th
regular expresson vaidation 2nd 3rd
required field vaidation 2nd 3rd 4th
summarizing vaidationerrors 2nd 3rd 4th
using multiple vaidators
vaidation 2nd 3rd 4th

dataaccess 2nd

dataadapters 2nd 3rd 4th
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. [See dso data adapters|
binding DataView object to Web Forms controls 2nd 3rd 4th
binding objectsto Web Forms controls 2nd 3rd 4th
displaying query dataiin browsers 2nd
expressing DataSetsas XML 2nd 3rd 4th 5th
data-containing objects 2nd
disconnected access support 2nd 3rd
error handling 2nd 3rd 4th 5th 6th

queries 2nd 3rd 4th

(begin)

(end)

command object 2nd

displaying query datain Web browsers 2nd 3rd 4th 5th
displaying query datain Web Forms DataGrid control 2nd
displaying query results using SglDataAdapter and DataSet 2nd 3rd
executing stored procedures that return scalar values 2nd 3rd
passing parametersto stored procedures 2nd 3rd 4th 5th 6th

remoting support 2nd
server-sdecursors 2nd
stored procedures
executing stored proceduresthat return data 2nd 3rd 4th 5th
passing parameters 2nd 3rd 4th 5th 6th
returning scdar values 2nd 3rd
versus text-based commands
XML support 2nd
AdRotator class 2nd 3rd 4th 5th 6th
AdvertisementFile property 2nd
banner dimensions
liging2.29 2nd 3rd
liging2.30 2nd
ads
ad insertion engine that replaces <adinsert tagswithads 2nd 3rd 4th
output from Adinserter.vb 2nd 3rd
advertisements
rotating (AdRotator class) 2nd 3rd 4th 5th 6th
banner dimensions
liging2.29 2nd 3rd
liging2.30 2nd
alowOverride attribute (Web.Config) 2nd
ampersand character (&)
XML
AND keyword
XPath queries
anonymous users, denying 2nd
AppendChild method (XML) 2nd
application directives (Globd.asax file) 2nd 3rd 4th
gpplication programming interface (API)
databases
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databases. [Seedso ADO.NET]
Application-Scoped objects, declaring in Globa .asax files 2nd 3rd
Application_AuthenticateRequest (globa.asax) 2nd 3rd 4th
goplications
databases. [See databases]
debugging 2nd 3rd
. [See also debugging]
initidizing usng Globa .asax files 2nd
(begin)
(end)
goplication directives 2nd 3rd 4th
code declaration blocks 2nd 3rd
server-sdeincludes 2nd
server -ddeobject tags 2nd 3rd 4th 5th

enabling appllcatlontraa ng g 2nd 3rd 4th

enabling pagetracing 2nd 3rd 4th

trace information categories ZLd
viewing application trace data from remote browser windows 2nd 3rd
Web.Config/Machine.Config Trace seitings 2nd 3rd 4th
AppSettings method (ConfigurationSettings object)
ArrayLig
Web sarvicesreturning array lists 2nd 3rd 4th 5th
ArrayList object
binding DataGrid control  2nd
listing 2.34, binding DropDownL ist control to datain ArrayList object 2nd 3rd
arays
Active-User array, displaying resultsin Global .asax files 2nd 3rd
ASMX fileextenson
ASP (Active Server Pages) 2nd 3rd 4th
disadvantages 2nd 3rd 4th 5th 6th

ASP.NET 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
advantages 2nd 3rd 4th 5th
control model 2nd 3rd
(begin)
@

a/enthmdllrg [Seealsoa/enthandlm]
foomgate 2nd 3rd

HTML controls 2nd
HTML controls. [Seeaso HTML controls]
server controls 2nd 3rd 4th 5th

Web controls 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th

events 2nd 3rd 4th Sth

. [Seeds0 events, event handling]
new features 2nd 3rd 4th 5th 6th 7th 8th 9th 10th

Web services, [See Web services]
AspCompat attribute, Page object 2nd
assemblies
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@Assembly directive (Globa.aspx file) 2nd 3rd
agterisk (*)

authori zation settings (Web.Config/Machine. Config files)
agterisk (*) wildcard

HttpHandlers

attributes
form authentication settings 2nd 3rd 4th Sth
Page object 2nd 3rd
AspCompat  2nd
AutoEventWireup 2nd
Buffer 2nd
ClassName
ClientTarget 2nd
CodePage 2nd
CompilerOptions  2nd
ContentType 2nd
Culture 2nd
Debug
Description
EnableSessonState
EncdbleViewState  2nd
EnableViewStateMac 2nd
ErrorPege
Inherits
Language
LCID 2nd
SmartNavigetion
Sc 2nd
Trace
TraceMode
Transaction
UlCulture
WarningLeve 2nd
Passport authentication 2nd
WebMethod() 2nd 3rd 4th
cdlingviaHTTPGET
Smple() WebMethod of SmpleDataSet 2nd 3rd 4th 5Sth
viewing WSDL output

WebM ethodAttribute class,BufferResponse property 2nd
WebMethodAttribute class,CacheDuration property 2nd 3rd 4th

WebM ethodAttribute classEnableSession property 2nd 3rd 4th 5Sth
WebM ethodAttribute class; TransactionOption property 2nd

XML 2nd 3rd
cregting 2nd
displaying attribute val ues using GetAttribute method 2nd 3rd
using atributesin queries 2nd 3rd 4th

authentication
cookie-based authentication
fileauthorization 2nd
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formsauthentication 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th 13th 14th
advantages 2nd

processflow 2nd 3rd 4th 5th
roles 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th

versuswl J/indows authentication 2nd 3rd
HttpModules 2nd 2nd 3rd 4th

StelDs
web.config setup 2nd

URL authorizetion 2nd 3rd 4th 5th 6th 7th 8th Sth 10th
location dement 2nd 3rd 4th 5th

using forms authentication with URL authorization 2nd 3rd 4th

FormsAuthenticationTicket class 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th 13th 14th 15th
Web.Config/Machine.Config seitings 2nd 3rd 4th
Windows authentication 2nd 3rd
versusformsauthentication 2nd 3rd
WindowsBuiltinRoleenumeration 2nd 3rd 4th 5th 6th 7th
authorization
rou
Web.Config/Machine.Config settings 2nd
AuthorizeReguest event

AutoEventWireup attribute, Page object 2nd
avalability 2nd

for RuBoard
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banners

banner dimensions
lising2.29 2nd 3rd
liging2.30 2nd 3rd
BDay precison attribute (Passportl dentity class)
BeginReguest HitpModule 2nd 3rd 4th 5th
(time stamping output HTML)
binding deta

Web forms
binding data. [See databinding]
binding dete
DataBinding event
Page object
binding objects to Web Forms controls viadata adapters 2nd 3rd 4th
DataView object 2nd 3rd 4th
binding server controlsto deta 2nd
binding Web servicestoforms 2nd 3rd 4th 5th
Birthdate attribute (Passportl dentity class)
book xlIsfile
listing 10.43, books.xml File Containing aLink to the books.xd Style Sheet 2nd
book.xml document
ligings
10.33, smplified book.xml document  2nd
books.xml document
inserting new books using the XmlNode InsertAfter method 2nd 3rd
booksxml file
cregting file with XmlTextWriter object 2nd 3rd 4th 5Sth
querying
combining multiple criteriawith AND and OR 2nd
excluding nodes based on atribute values 2nd
retrieving a specific BOOK node by querying on text in BookOs TITLE node 2nd
retrieving aspecific TITLE node by querying onitstext 2nd
retrieving author information based on author ID 2nd
retrieving multiple instances of sameauthor 2nd 3rd
runningasmplequery 2nd
XPeath query page used to test XPeth queries against booksxml 2nd
booksxml lising 2nd 3rd
BreadCrumbSearch.aspx codelisting 2nd 3rd 4th
breskpoints 2nd
browers
ContentType attribute (Page object) 2nd
browsers
capabilities settings
Web.Config/Machine.Config settings 2nd

HttpBrowserCapahilities class
caching 2nd 3rd 4th
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page requests 2nd 3rd 4th 5th 6th
specifying browser type via ClientTarget attribute 2nd
Buffer attribute, Page object 2nd
buffering 2nd
BufferResponse property (WebMethodAttribute class) 2nd
business|ogic componenets
Globa Assembly Cache (GAC) 2nd 3rd 4th
Buttonclass 2nd 3rd 4th
Button.agpx lising 2nd 3rd 4th 5th 6th
buttons

HtmlButton control 2nd 3rd 4th 5th

Htmll nputRadioButton control  2nd
ImageButton control 2nd 3rd 4th
LinkButton control 2nd 3rd

RadioButton control 2nd 3rd 4th

for RuBoard
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C switch (XCOPY)

Cacheclass 2nd 3rd 4th Sth
. [Seedso caching]
AbsoluteExpiration agument 2nd 3rd

Add argument

Count argument 2nd

Insert argument
ItemPriority argument

MaxItems argument 2nd

SidingExpiraionargument 2nd 3rd 4th 5th
Cacheb.aspx codelisting 2nd
CacheCallback.aspx codeligting 2nd 3rd 4th
CachedBrowser.aspx code listing

CacheDependency.aspx codellstmg 2nd 3rd

CachedHosgt.aspx codelisting 2nd

CachedSearchBroken.aspx codelisting 2nd 3rd 4th
4th

CachedSearchFixed.aspx codelisting 2nd 3rd
CacheDuration property

WebMethodAttribute class 2nd 3rd 4th
CacheExpiration.aspx codelising 2nd 3rd 4th 5th 6th
caches

Globa Assembly Cache (GAC) 2nd 3rd 4th 5Sth

gacutil utility 2nd 3rd

CacheTerritoriescodelisting 2nd 3rd
ceching 2nd 3rd 4th

@OQutputCache directive (Page object)

browser dlfferences 2nd 3rd 4th

expiring items 2nd 3rd 4th 5th

formresults 2nd 3rd 4th 5th 6th
HttpCachePolicy class 2nd
HttpCacheVaryByHeaders class 2nd
HttpCacheVaryByParams class 2nd
ligings
5.11, directive for 5-minute cache 2nd
5.12, browser capabilities 2nd
5.13, form using RequiredFieldVdidator 2nd
5.14, form creating copiesfor different browsers 2nd 3rd
5.15, creating cached page for each header 2nd
5.16, incorrect form output caching 2nd 3rd 4th
5.17, correct form output caching 2nd 3rd 4th
5.18, partial page caching user control (SalesPeople.ascx) 2nd 3rd
5.19, partia page caching user control (SalesByEmployee.ascx) 2nd 3rd 4th Sth
5.20, partia page caching of previous search terms (LastFiveSearchTerms) 2nd 3rd
5.21, search page containing term caching (BreadCrumbSearch.aspx) 2nd 3rd 4th
5.22, containing page defining cache directive 2nd
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5.22, containing page without cache directive

5.23, containing page without cache directive

5.24, query that places output into drop-downlist 2nd 3rd

5.25, query that stores output in cache 2nd 3rd 4th

5.26, expiringitems 2nd 3rd

5.27, re-adding dropped out cacheitems 2nd 3rd 4th

5.28, refreshing cached items via dependencies 2nd 3rd

5.29, remow ing/i nsem ng itemsfrom cachewith expirations 2nd 3rd 4th 5th

allowed user control/ output caching combinations 2nd 3rd 4th 5th
generating crumb trails of previoussearchterms 2nd 3rd 4th Sth
generating phoneliss 2nd 3rd 4th 5th 6th

re-adding dropped out items viacallback routine 2nd 3rd 4th Sth
removing expired items 2nd

VayByCustom/V ayByHeader 2nd 3rd

calback routines
readdl ng dropped out cacheitems 2nd 3rd 4th 5th

cdls

Htmi TableCdl control 2nd

Htmi TableCdlCollection control 2nd

HtmiTextAreacontrol 2nd

cdls [See tables]
characters

XML
CDATA dements 2nd 3rd
Character entities 2nd 3rd 4th
enclosing character data 2nd 3rd 4th 5Sth

check boxes

HtmlInputCheckbox control 2nd

CheckBox class 2nd 3rd 4th
ChildNodesclass (XML) 2nd 3rd 4th 5th
City attribute (Passportl dentity class)
classes

. [Seedso objects]

AdRotator 2nd 3rd 4th 5th 6th
AdvertisementFile property 2nd
banner dimensions
liing2.29 2nd 3rd
liging2.30 2nd

Button 2nd 3rd 4th

Cache 2nd 3rd 4th Sth
. [Seedso caching]
AbsoluteExpiration agument 2nd 3rd

Add argument
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Count argument 2nd

Insert argument
ItemPriority argument

MaxItemsargument 2nd
SlidingExpiraionargument 2nd 3rd 4th 5th

Cdendar 2nd 3rd 4th 5th
CheckBox 2nd 3rd 4th
ChildNodes (XML) 2nd 3rd 4th 5th
compiling into .NET components 2nd
ConfigurationSettings

AppSettings method
Control 2nd 3rd
DataAdapter (ADO.NET) 2nd 3rd
DataColumn (ADO.NET) 2nd 3rd 4th 5th
DaaGrid 2nd 3rd
DataList 2nd 3rd 4th 5th 6h
DataRelation (ADO.NET) 2nd
DataSet (ADO.NET) 2nd
DataTable (ADO.NET) 2nd

Debug 2nd 3rd

Genericldentity 2nd 3rd
GenericPrincipd 2nd
HtmlAnchor 2nd 3rd 4th 5th

HtmiButton 2nd 3rd 4th Sth

Htmllnputimege 2nd
HtmlInputRadioButton 2nd

HtmllnputText 2nd

HtimiSdect 2nd

HtmlTable 2nd

HtmiTableCdl 2nd

Html TableCdlCoallection 2nd

HtmiTableRow 2nd

Html TableRowCoallection 2nd

HtmlTextArea 2nd

HttpApplication 2nd 3rd 4th 5th 6th 7th 8th

ceching 2nd 3rd 4th
HttpCachePolicy 2nd
HttpCacheVaryByHeaders 2nd
HttpCacheVaryByParams 2nd
HttpReguest 2nd
HttpResponse 2nd 3rd
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HttpServerUtility 2nd
HttpSessonState 2nd 3rd 4th Sth
. [See dso sate management]
TimeOut property 2nd
Hyperlink 2nd 3rd
[HttpHandler 2nd
. [Seedso HitpHandlers]2nd [See aso HttpHandlers]
IHttpModule 2nd
IhttpModule
. [Seedso HitpModules]
Imege 2nd 3rd
ImageButton 2nd 3rd 4th
inheritance
I nherits attribute (Page object)
Labd 2nd 3rd
LinkButton 2nd 3rd 4th 5th 6th 7th
LigBox 2nd 3rd
OleDbCommand 2nd 3rd
OleDbCommand (ADO.NET) 2nd
OleDbConnection 2nd 3rd 4th 5th 6th
OleDbDataReader
Page 2nd 3rd
Pand 2nd 3rd

attributes Zld
PerformanceCounter 2nd

SglCommand
SQL Command

ExecuteScalar method 2nd 3rd
SglCommand
Paraﬂeterscollection 2nd

SglConnection (A DO. NI:_I') 2nd
SqlDataAdapter

. [Seedso data adapters (ADO.NET)]
SqlDataAdapter (ADO.NET) 2nd

SqlDataReader(ADO.NET) 2nd 3rd
SqlError (ADO.NET) 2nd
SqlException (ADO.NET) 2nd
Table 2nd

TableCdl 2nd 3rd

TableRow 2nd 3rd

TextBox 2nd

TraceContext 2nd
VdidationEventArgs 2nd 3rd
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WebControl 2nd 3rd

WebMethodAttributeclass 2nd 3rd 4th Sth 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
BufferResponse property 2nd
CacheDuration property 2nd 3rd 4th

EnableSession property Zid 3rd 4th Sth
TransactionOption property 2nd
WebService 2nd 3rd
Windowsl dentity 2nd
WindowsPrincipd 2nd 3rd

extended classes 2nd
fundamentd classes 2nd 3rd
XmiDataReader 2nd 3rd 4th 5th 6th 7th

XMLDocument dass
creating XmINodeReader objects from XmlDocument objects

XmINamedNodeMap 2nd

XmiNode 2nd 3rd 4th

InsertAfter method 2nd 3rd

XmINodeLig 2nd
XmINodeReader 2nd 3rd 4th

XmliReader 2nd
XmiTextReader 2nd 3rd
XmITexthter 2nd

XmlWriter 2nd 3rd
ClassName attribute, Page object
dients

ClientTarget attribute, Page object Zld
Close method
database connections 2nd 3rd
CLR (Common Language Runtime) 2nd 3rd
CLS (Common Language Specification) 2nd 3rd
code
breskpoints 2nd
debugging. [ See debugging]
Globa .asax declaration blocks 2nd 3rd
reusing 2nd 3rd
custom user-interface objects. [See controls]
server-sdeincludes (SSIs) 2nd
reusing code. [See components]
codebehind 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th
denoting code-behind class used by a page (ClassName attribute)
inheriting from a class using I nherits attribute (Page object)
listing 2.24, definition of acode-behind Page L oad event procedure without AutoEventWireup 2nd
listing 2.8, SamplePage3.aspx, using code behind 2nd 3rd
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listing 2.9, SimplePage3.agpx.vh, code behind filefor SmplePage3.aspx 2nd
Src (source) attribute (Page object) 2nd
src attribute (Page object)

Code Behind Web Service Class That Implements a Cached Time Service 2nd

codeligings. [See ligings]

. [See dso code behind]
listing 2.8, SamplePage3.aspx, using code behind 2nd 3rd
listing 2.9, SimplePage3.agpx.vh, code behind filefor SmplePage3.aspx 2nd
CodePage attribute, Page object 2nd
COM (Component Object Modd) libraries 2nd
COM objects 2nd
. [Seedso assamblies]
comma-deimited data(XML) 2nd 3rd

enclosing character data 2nd 3rd 4th 5th

CDATA dements 2nd 3rd
Character entities 2nd 3rd 4th
commeand line
creating .NET components with command-linecompiler 2nd 3rd 4th 5th 6th
gacutil tool 2nd 3rd
commands
ADO.NET command objects 2nd

COPY
Windows 2000 changes
data-manipulation commands
MOVE
Windows 2000 changes
SglCommand class
Parameters collection 2nd
SQL Command object
ExecuteScalar method 2nd 3rd
XCOPY. [See XCOPY deployment]
CommitTransaction event
Page object
Common Language Runtime (CLR) 2nd 3rd
Common Language Specification (CLS) 2nd 3rd
CompareVdidator control 2nd 3rd 4th 5th
properti
VdidationCompareOperator enumeration 2nd 3rd
compilation settings (Web.Config/lMachine.Config files) 2nd 3rd
compiler warnings (WarningLevel aitribute, Page object) 2nd
CompilerOptions attribute, Page object 2nd
compiling controlsas .NET components 2nd 3rd 4th 5th 6th
creating components with command-linecompiler 2nd 3rd 4th 5th 6th
deploying components 2nd

componenets
Globa Assembly Cache (GAC) 2nd 3rd 4th
Component Object Model (COM) libraries 2nd
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components
cregting .NET componentswith Visua Studio

Config.Webfiles
reading with AppSettings method (ConfigurationSettings object)
configuretion 2nd 3rd 4th 5th 6th
. [Seedso Web.Config files]
accessing configuration files programmatically 2nd 3rd 4th
AppSettings method (ConfigurationSettings object)
ASP.old versusASP.NET 2nd 3rd
editing Web configuration filesin Visud StudioNET 2nd
globd/locd configuretionfiles 2nd
locking down Web configuration settings 2nd
Machine.Configfile 2nd
multiplelocations 2nd 3rd 4th 5th 6th
section handlers
authentication 2nd 3rd 4th
authorizetion 2nd
browser capabilities 2nd
compilation 2nd 3rd
cusomerrors 2nd 3rd
execution timeout 2nd
globdization 2nd 3rd
HTTP handlers
HTTPmodules 2nd
peges 2nd 3rd
processmodel  2nd 3rd
sessongate 2nd 3rd
trace 2nd 3rd 4th
Web services 2nd 3rd
section handlers (Weh.Config/M achine.Config files)
Web.Config files 2nd
. [Seedso Web.Config files]
ConfigurationSettings object
AppSettings method
confirmations, file deletion (XCOPY) 2nd 3rd

error handling 2nd 3rd 4th

OLE DB provider 2nd 3rd 4th

Open/Close methods 2nd 3rd

SQL Server provider 2nd
congiructors

CacheDependency class

ContainerPage.aspx codelisting 2nd
ContentType attribute, Page object 2nd
control
registering
@Regigter directive (Page object)
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Control class 2nd 3rd
Control directive
user controls 2nd
controls
@Control directive (Page object)
ASP.NET control model 2nd 3rd
(begin)
N

event hawdllrg [SeeaJso event handling]
foomgate 2nd 3rd

HTML controls 2nd

HTML controls. [Seeaso HTML controls]
server controls 2nd 3rd 4th 5th

Web controls 2nd 3rd 4th 5th 6th 7th 8h 9th 10th 11th 12th

creating basic server -controls
Regiger directive 2nd

delegation 2nd 3rd 4th

HTML controls 2nd 3rd
equivdlent HTML tags 2nd 3rd
HtmlAnchor 2nd 3rd 4th 5th

HtmiButton 2nd 3rd 4th 5th

HtmlIForm 2nd 3rd 4th 5th 6th 7th 8h 9th

HtmlInputlmage @
HtmlInputRadioButton  2nd
HtmlInputText 2nd
HtmiSdect 2nd
HtmiTable 2nd
HtmiTableCdl  2nd
Html TableCdICallection 2nd
HtmiTableRow 2nd
Htmi TableRowCallection 2nd
HtmiTextArea 2nd

server controls 2nd 3rd 4th Sth 6th 7th 8th Sth 10th
binding controlsto data 2nd
Cdendar class 2nd 3rd 4th 5th

CheckBox class 2nd 3rd 4th

compiling controlsas .NET components 2nd 3rd 4th 5th 6th
Control class 2nd 3rd

DataGrid class 2nd 3rd
Datalist class 2nd 3rd 4th 5th 6th

evets 2nd 3rd 4th

generaing postback 2nd 3rd 4th 5th
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HTML controls 2nd
HTML controls. [Seeadso HTML controls]

Hyperlink dass 2nd 3rd

Imagedlass 2nd 3rd
ImageButton class 2nd 3rd 4th

LinkButtoncdlass 2nd 3rd
LigBox dass 2nd 3rd
Panel class 2nd 3rd

r|ch cdients Zid 3&1 4I_h

subclassing exigting controls 2nd 3rd 4th 5th

supporting designers 2nd

Tableclass 2nd

TableCdl dlass 2nd 3rd

TableRow class 2nd 3rd

TextBox class 2nd

validation controls 2nd

vaidation controls. [See adso vaidation controls]

Web controls 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th

subclassing 2nd 3rd 4th 5th

user controls 2nd 3rd 4th 5th 6th 7th 8th Sth
adding methods 2nd 3rd 4th Sth
adding properties 2nd 3rd 4th
Control directive 2nd
handling events 2nd 3rd
programming controlsinpages 2nd 3rd 4th
Regiger directive 2nd 3rd
Web controls 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th 17th 18th 19th 20th
21st 22nd 23rd 24th 25th 26th
AdRotator class 2nd 3rd 4th 5th 6th
Buttondass 2nd 3rd 4th
Cdendar class 2nd 3rd 4th 5th

CheckBox class 2nd 3rd 4th

databinding

databinding. [Seealso databinding]
DataGrid class 2nd 3rd

Data_lst class 2nd 3rd 4th 5th 6th

equivalent HTML tags Zid 3rd
eventmodd 2nd 3rd
HttpApplication dass 2nd 3rd

HttpRequest class 2nd
HttpResponseclass 2nd 3rd
HttpServerUtility class 2nd
HttpSessonState class 2nd 3rd
Hyperlink dass 2nd 3rd
Imagedass 2nd 3rd
ImageButton class 2nd 3rd 4th
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Labd dass 2nd 3rd

LinkButtoncdass 2nd 3rd

LigBox dass 2nd 3rd

mobile controls 2nd

Panel cdlass 2nd 3rd

postback 2nd 3rd 4th

programming (creating an ASP.NET Web form) 2nd
RadloButton class 2nd 3rd 4th

Tableclass Zld
TableCdll dass 2nd 3rd
TableRow class 2nd 3rd
TextBox class 2nd
View State 2nd 3rd 4th
WebControl class 2nd 3rd
cookie-based authentication
cookieless sess on management
rewriting pathsviaHttpModule 2nd 3rd 4th 5Sth 6th
cookies
FormsAuthenticationTicket class 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
RFC 2109

cookie-based s&ssonldentlty 2nd 3rd
cookielesssessonidentity 2nd 3rd 4th 5Sth 6th
Web services 2nd 3rd 4th 5th 6th 7th 8th 9th
COPY command
Windows 2000 changes
copyingfiles
XCOPY. [See XCOPY deploymnet]
Count argument (Cache class) 2nd
counters
Server controls

page that contains counter control 2nd 3rd

Country attribute (Passportl dent|ty class)
culture
Ul Culture attribute, Page object
Culture ettribute, Page object 2nd
CUrsors
ADO.NET support for server-side cursors 2nd

cregting monitor categories 2nd 3rd 4th Sth 6th
deleting monitor categories 2nd 3rd
sending application information to monitors via PerformanceCounter object 2nd 3rd 4th 5Sth
Windows Performance Monitor utility 2nd
custom server controls 2nd 3rd 4th
binding controlsto data 2nd
compllmg controlsas. NEI' components 2nd 3rd 4th 5th 6th
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events 2nd 3rd 4th

generating postback 2nd 3rd 4th Sth

registering controls with @Regigter directive 2nd
richdients 2nd 3rd 4th
subclassing exigting controls 2nd 3rd 4th Sth
supporting designers 2nd
validation controls 2nd 3rd 4th 5th 6th
CompareVdidator 2nd 3rd 4th 5th
CustomVadidator 2nd 3rd 4th 5th
multiple vaidators
RangeVdidator 2nd 3rd 4th
RegularExpressonVdidator 2nd 3rd
RequiredFiddVdidaor 2nd 3rd 4th
summarizing vaidationerrors 2nd 3rd 4th
customErrors section (Web.Config/Machine.Config files) 2nd 3rd
CustomTextBox control 2nd
ASP.NET Page that uses an instance of subclassed CustomText control 2nd 3rd
CustomVdidator control 2nd 3rd 4th 5th

for RuBoard
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D switch (XCOPY) 2nd 3rd
data
XML

abbreviated close-tag syntax 2nd 3rd
accessing data. [See XML, dataaccess|2nd [See XML, data access]
CDATA eements 2nd 3rd
Character entities 2nd 3rd 4th
delimited format 2nd 3rd
elementsthat containdata 2nd 3rd 4th 5th

dataaccess 2nd
data adapters (ADO.NET) 2nd 3rd 4th 5th 6th
binding objectsto Web Forms controls 2nd 3rd 4th
DataView object 2nd 3rd 4th
expressing DataSetsas XML 2nd 3rd
creating DataSet object 2nd 3rd 4th
expressing DataSetsas XML 2nd 3rd 4th Sth
databinding 2nd 3rd 4th
ASP NI:_F 2nd

Web forms
datareader objects

SqlDataReader 2nd
cdllng stored procedures 2nd 3rd 4th

advertisement @
HTML versus XML
HTML 2nd 3rd 4th 5th 6th 7th 8th 9th

XML 2nd 3rd
location information 2nd 3rd
data-manipulation commands
DataAdapter class (ADO.NET) 2nd 3rd
databases
ADO.NET 2nd 3rd 4th 5th 6th 7th 8th 9th 10th
common database access scenarios 2nd 3rd
dataaccess 2nd
disconnected access support 2nd 3rd 4th
new featuresin ADO.NET 2nd 3rd 4th 5th 6th 7th
remoting support 2nd

server-sde cursors 2nd
XM L support 2nd
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error handling 2nd 3rd 4th

OLE DB provider 2nd 3rd 4th

Open/Close methods 2nd 3rd

SQL Server provider 2nd
creating Web Formsfor dataentry 2nd 3rd 4th
comparison vaidation 2nd 3rd 4th 5Sth
cusomyvalidation 2nd 3rd 4th 5Sth

rangevdidation 2nd 3rd 4th

regular expresson vaidation 2nd 3rd

required field vaidation 2nd 3rd 4th

summarizing vaidationerrors 2nd 3rd 4th

using multiple vaidators

vaidation 2nd 3rd 4th

dataadapters 2nd 3rd 4th
binding DataView object to Web Forms controls 2nd 3rd 4th
binding objectsto Web Forms controls 2nd 3rd 4th
creating DataSet object 2nd 3rd 4th
displaying query dataiin browsers 2nd

error handling 2nd 3rd 4th 5th 6th
ligings
11.14, data-entry form 2nd 3rd 4th
11.15, required field validation 2nd 3rd
11.16, required field funcion, client-sde vaidation 2nd
11.17, comparison vaidation 2nd 3rd
11.18, range vaidation 2nd 3rd
11.19, regular expresson vdidation 2nd 3rd
11.20, cusom validation 2nd 3rd
11.21, displaying vdidation error summary 2nd 3rd 4th
11.22, displaying dataaccess errors 2nd 3rd
11.23, using Errors collection to display rich error information 2nd
12.1, opening a connection using SQL Server provider 2nd 3rd
12.10, displaying query results usng SqlDataAdapter and DataSet 2nd 3rd
12.11, displaying query datain Web Forms DataGrid control 2nd 3rd
12.12, binding DataGrid control to ArrayList object 2nd
12.13, displaying query datain Web browsers 2nd 3rd
12.2, opening aconnection usng OLE DB provider 2nd
12.3, opening a connection with error handling 2nd 3rd
12.4, executing atext command that returns a SglDataReader object 2nd 3rd
12.5, caling asmple stored procedure using SgilCommand 2nd 3rd
12.6, cdlling aparameterized stored procedure using SglCommand Parameters collection 2nd 3rd
12.7, cdling a parameterized stored procedure 2nd 3rd 4th
12.8, executing nonquery commands 2nd 3rd
12.9, ExecuteScalar method 2nd
queries 2nd 3rd 4th
(begin)
(end)

command objects 2nd

displaying query datain Web browsers 2nd 3rd 4th 5th
displaying query datain Web Forms DataGrid control 2nd
displaying query results using SglDataAdapter and DataSet 2nd 3rd
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executing stored procedures that return scalar values 2nd 3rd
pa$| ng parametersto stored procedures 2nd 3rd 4th 5th 6th

stored procedures
executing stored proceduresthat return data 2nd 3rd 4th 5th
passing parameters 2nd 3rd 4th 5th 6th
returning scdar values 2nd 3rd
versus text-based commands
DataBinding event
Page object
Web controls 2nd
DataBinding event (custom server controls)
DataColumn class (ADO.NET) 2nd 3rd 4th 5th
DataColumn object
ADO.NET
DataGrid class 2nd 3rd
DataGrid control
displaying query data 2nd 3rd 4th
Daalig class 2nd 3rd 4th 5th 6th
listing 2.33, Datal ist server control bound to aHashtable object 2nd 3rd
DataReader object
ADO.NET
DataRelation class (ADO.NET) 2nd
DataRow object
ADO.NET

DataSet

Web services 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th 13th 14th 15th 16th 17th 18th

. [Seedso SmpleDataSet]
WebM ethod returnl ng aDatalable 2nd 3rd 4th 5th

DataSet class (ADO.NET) 2nd
DataSet object
ADO.NET 2nd
credi ng viadataadapters 2nd 3rd 4th

DataTabIecIass(ADO NET) 2nd
DataView object

binding to Web Forms 2nd 3rd 4th
Debug class 2nd 3rd
Debug obiect 2nd 3rd

actlvatl ng via Debug attribute (Page object)
eskpoints 2nd

creating monitor categories 2nd 3rd 4th 5th 6th
deleting monitor categories 2nd 3rd
sending application information to monitors via PerformanceCounter object 2nd 3rd 4th 5th
Windows Performance Monitor utility 2nd
debug page output 2nd
enabling
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goplicationleve 2nd 3rd
Debug object 2nd 3rd 4th
pagelevd 2nd 3rd 4th
ErrorPage attribute (Page object)
ligings
3.4, test page for debugging 2nd 3rd
3.5, Web.config file that activates application-level debugging 2nd
3 6, caling Debug.Write to display debug information in development environment 2nd

mat)llngappllcatlontraang 2nd 3rd 4th
enabling pagetracing 2nd 3rd 4th

trace information categories ZLd
viewing gpplication trace data from remote browser windows 2nd 3rd
Web Config/Machine.Config Trace settings 2nd 3rd 4th

declaration
XML 2nd 3rd
delegation (controls) 2nd 3rd 4th
ddeting
performance monitor categories 2nd 3rd
deleting files (XCOPY) 2nd 3rd
delimited data(XML) 2nd 3rd
enclosing character deta 2nd 3rd 4th 5th

CDATA dements 2nd 3rd
character entities 2nd 3rd 4th

deploying components 2nd
deployment 2nd 3rd 4th 5ih
XCOPY 2nd 3rd

(begin)

(end)

confirmations'overwriting files 2nd 3rd

deploying directory trees 2nd 3rd 4th 5th
deploying only modifiedfiles 2nd 3rd
deploying single directories 2nd
exdudingfiles 2nd 3rd 4th
smtdm 2nd 3rd 4th 5th 6th 7th 8th

directives, Page object 2nd 3rd 4th 5Sth

@As=mbly
@Control

@Implements 2nd
@Import 2nd

@OutputCache
@Page 2nd 3rd 4th 5th 6th
@Regigter
directories
deployment
directory trees 2nd 3rd 4th Sth
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exdudingfiles 2nd 3rd 4th
sngledirectories 2nd
DISCOfiles(XML)
Disposed event
Page object
Web controls
DLLs(dynamiclink libraries) 2nd
Document Object Moddl (DOM)

extended classes 2nd
fundamentd classes 2nd 3rd
Document Type Definitions (DTDs), XML 2nd 3rd 4th
documents
XML. [See XML]2nd [See XML]
DOM (Document Object Moddl)

extended classes 2nd
fundamentd classes 2nd 3rd
dot (.) operator
XPath queries

DTDs (Document Type Definitions), XML 2nd 3rd 4th
Duration attribute (OutputCache directive) 2nd
dynamiclink libraries(DLLS) 2nd

SglHandler output
XSL template used to format output 2nd 3rd 4th Sth

for RuBoard
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E switch (XCOPY) 2nd
emal
PreferredEmail attribute (Passportl dentity class)
sending errorslogsto Web masters 2nd 3rd 4th Sth 6th

SmtpMail dass 2nd 3rd -
dements(XML) 2nd 3rd

. [Seedso nodes (XML)]

abbreviated closetag syntax 2nd 3rd
sendtivity 2nd

elementsthat containdata 2nd 3rd 4th

enclosing character deta 2nd 3rd 4th 5th

CDATA dements 2nd 3rd

Character entities 2nd 3rd 4th
ligings
10.3, XML document with adeclaration and atop-level ement 2nd
10.4, XML document with elementsthat contain data 2nd
10.5, XML document with multiple child € ements benegth the top-level element 2nd 3rd
10.6, XML document with elements and attributes 2nd
10.7, XML document with escape sequences 2nd
10.8, XML document with a CDATA section 2nd
10.9, XML document with aempty elements 2nd
dash (/) character
EnableSesson property (WebMethodAttributeclass) 2nd 3rd 4th 5Sth
EnableSessionState attribute, Page object
EnableViewState attribute, Page object 2nd
EnableViewStateM ac attribute, Page object 2nd
EndRequest HitpModule 2nd 3rd 4th 5th
(time stamping output HTML)
enumerableclasses 2nd 3rd
ChildNodes 2nd 3rd 4th 5th
Error event
Page object
error handling
ADO.NET 2nd 3rd 4th 5th 6th
customErrors settings (Web.Config/M achine.Config files) 2nd 3rd
database connections 2nd 3rd
ErrorPage attribute, Page object
erors
ADO.NET
handlingerrors 2nd 3rd 4th Sth 6th
SqlError cdlass 2nd

vdidation error summaries 2nd 3rd 4th

customErrors settings (Web.Config/M achine.Config files) 2nd 3rd

debugging. [See debugging]
handling

=y

sending errors logs to Web masters 2nd 3rd 4th 5th 6th
event handlers
Global.asax files 2nd 3rd 4th
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eventhandling 2nd 3rd 4th 5th
AutoEventWireup attribute, Page object 2nd
| PostBackEventHandler
user controls 2nd 3rd
XML validaion events 2nd 3rd

events 2nd 3rd 4th 5th
. [Seedso classes]

Globa.asax files 2nd 3rd 4th

Page object 2nd 3rd 4th 5h
rasngviaHttpModules 2nd 3rd 4th 5th 6th
server controls 2nd 3rd 4th

Web controls 2nd 3rd

XML vdidation 2nd 3rd
exceptions
ADO.NET SglException class 2nd
EXCLUDE
switch (XCOPY)
excudefiles 2nd 3rd
(XCOPY deployment)
EXCLUDE switch (XCOPY) 2nd
ExecuteScalar method 2nd 3rd 4th
(SQLCommand object) 2nd 3rd
executionTimeout section (Web.Config/Machine.Config files) 2nd
expiring cacheditems 2nd 3rd 4th 5th
removing expired items 2nd
extended XML objects 2nd
eXtensble Markup Language. [See XML]

for RuBoard
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F switch (XCOPY)
files

authorization 2nd

configuration files
accessing configuration files programmaticaly 2nd 3rd 4th
ASP.old versusASP.NET 2nd
authentication settings 2nd 3rd 4th
authorization settings 2nd
browser capabilities settings 2nd
compilation settings 2nd 3rd
custom error settings 2nd 3rd
editing Web configuration filesin Visud Studio.NET 2nd
execution timeout settings 2nd
globa/locd files 2nd
globdization settings 2nd 3rd
HTTP handler settings 2nd
HTTPmodule settings 2nd
locking down Web configuration settings 2nd
Machine.Config 2nd
multiplelocations 2nd 3rd 4th 5th 6th
page settings 2nd 3rd
process model settings 2nd 3rd
section handlers
section handlers (Web.Config/Machine.Config files)
sesson sate settings 2nd 3rd

trace settings

Trace settings

trace settings 2nd

Web services sttings 2nd

Web.Config 2nd

Web.Config. [See aso Web.Configfiles]
copying

XCOPY. [See XCOPY deploymnet]
deleting (XCOPY) 2nd 3rd
directories

. [Seedso directories]
overwriting (XCOPY) 2nd 3rd
uploading

FirstChild() property (XML) 2nd
folders
. [Seedso directories]

formgate 2nd 3rd
forms
. [Seedso Web Forms]
binding Web services 2nd 3rd 4th 5th
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caching
cregting copiesfor different browers
RequiredFiddvaidation control 2nd 3rd
ca:hlngform results 2nd 3rd 4th 5th 6th

grouping controls (Pand class) 2nd 3rd
HtmlForm control 2nd 3rd 4th Sth 6th 7th 8th 9th

Web Forms. [See Web Forms]
Windows Forms

advantages 2nd
processflow 2nd 3rd 4th 5th

roles 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th

usngformsajthermcatlonwnh URL authorization 2nd 3rd 4th
FormsAuthenticationTicket class 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
versus Windows authentication 2nd 3rd
FormsAuthenticationTicket class 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
handling the Application_AuthenticateRequestinglobal.asax 2nd 3rd 4th 5th
loginaspx HTML 2nd 3rd
dassfile 2nd 3rd 4th

properties

UserDatamember 2nd 3rd
UserRoleMappingstable reaionships 2nd
forward dash (/) character
XML dosngtags
fundamental XML objects 2nd 3rd

for RuBoard
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GAC (Globd Assembly Cache) 2nd 3rd 4th 5th
gecutil commend-line utility 2nd 3rd

Gender attribute (Passportl dentity class)

Genericldentity class 2nd 3rd

GenericPrincipa cass 2nd

GetProfileObject method (Passportl dentity class) 2nd
Globa Assembly Cache (GAC) 2nd 3rd 4th Sth
gacutil utility 2nd 3rd
globa .asax
Application_AuthenticateRequest handler 2nd 3rd 4th
Global .asax
raisng eventsviaHttpModules 2nd 3rd 4th
globa .asax
redirecting users from error pages viaHttpModules 2nd 3rd
global.asax class
formsauthentication 2nd 3rd
Globd .asax files 2nd
(begin)
(end)
aoplication directives 2nd 3rd 4th
code declaration blocks 2nd 3rd
ligings
6.2, OnStart event handler in Globa.asax 2nd 3rd
6.3, declaring Application-Scoped objects 2nd 3rd
6.4, displaying results of Active-User array 2nd 3rd
server-sdeincludes 2nd
server-side object tags 2nd 3rd 4th Sth
globalization section (Web.Config/Machine.Config files) 2nd 3rd
graphics
Image control 2nd 3rd
ImageButton control 2nd 3rd 4th

grouping Web forms controls (Pandl class) 2nd 3rd
rou

for RuBoard
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H switch (XCOPY)
handling errors
ADO.NET 2nd 3rd 4th 5th 6th

customErrors settings (Web.Config/M achine.Config files) 2nd 3rd
database connections 2nd 3rd

handlingevents 2nd 3rd 4th 5Lh
AutoEventWireup attribute, Page object 2nd
Globd.asax files 2nd 3rd 4th
| PostBackEventHandler
raisng eventsviaHttpModules 2nd 3rd 4th 5th 6th
user controls 2nd 3rd
XML vdidation 2nd 3rd
handling exceptions
ADO. NEI' SqIException class 2nd

hash tables

using Repeater contral to build customized hashtable output 2nd 3rd
hashtables

listing 2.33, Datal ist server control bound to aHashtable object 2nd 3rd
headers

HttpCacheVaryByHeaders class 2nd

Set-Cookie 2nd 3rd

VayByHeader caching 2nd 3rd
Headers attribute (OutputCache directive) 2nd
Hello World

codeligting 2_nd 3_rd
cregting 2nd 3rd
Hello World server control 2nd 3rd
ASP.NET page that references custom Hello World server control 2nd 3rd 4th
batch file that compiles and deploysa.NET component project automatically 2nd
compiling namespaces/classesinto .NET components
HelloWorld Web service 2nd 3rd 4th
hidden text

HTML
HTML datarepresentation versus XML
HTML 2nd 3rd 4th 5th 6th 7th 8th 9th

XML 2nd 3rd

tags
HTML control equivalents 2nd 3rd
Web control equivaents 2nd 3rd
time stamping output HTML
(BeginRequest-EndRequest module) 2nd 3rd 4th 5th
View Source of aPage That Has Been Affected by the BeginEnd Module
HTML controls 2nd
equivdlent HTML tags 2nd 3rd
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HtmlAnchor 2nd 3rd 4th 5th

HtmlButton 2nd 3rd 4th 5th

HtmlForm 2nd 3rd 4th 5th 6th 7th 8th Sth

HtmlInputlmage Zld
HtmlInputRadioButton 2nd
HtmllnputText 2nd
HtmiSdect 2nd
HtmlTable 2nd
HtmITableCdl 2nd
Htmi TableCdlCallection 2nd
HtmiTableRow 2nd
Html TableRowCoallection 2nd
HtmlTextArea 2nd
HtmlAnchor control 2nd 3rd 4th 5th
HtmiButton control 2nd 3rd 4th 5th
HtmlForm control 2nd 3rd 4th 5th 6th 7th 8h Sth

HtmlInputlmage control Zld
HtmlI nputRadioButton control  2nd
HtmlInputText control 2nd
HtmlSelect control 2nd
HtmiTable control 2nd
Htmi TableCdl control 2nd
Htmi TableCdlCollection control 2nd
Html TableRow control  2nd
Html TableRowCollection control  2nd
HtmiTextAreacontrol 2nd
HTTP

Telnet requests 2nd 3rd 4th Sth
HTTPGET

caling Web method (Web services) 2nd
HTTPhandlers

trace. axd 2nd 3rd

ceching 2nd 3rd 4th
HttpCachePolicy class 2nd
HttpCacheVaryByHeaders class 2nd
HttpCacheVaryByParams class 2nd
HttpForbiddenHandler HttpHandler

. [Seedso HitpHandlers]
HttpHandler

ligtings
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8.17, HttpHandlerFactory that returns different handlers based on the name parameter 2nd 3rd

(begin)

(end)

ASP.NET request handling 2nd 3rd
built-in ASP.NET HttpHandlers 2nd

SglHandler output
XSL template used to format output 2nd 3rd 4th 5Sth
dynamic handler assgnment 2nd 3rd 4th 5th 6th
HeloWorld 2nd 3rd 4th 5th 6th 7th
codeliging 2nd 3rd
cregting 2nd 3rd
IHttpHandler class 2nd
ligings
8.10, global .asax that sinks the OnMyEvent event from the HttpModule 2nd
8.13, HelloWorld 2nd 3rd
8.14, SglHandler transforms XML SQL queriesfrom SQL Server with XSL templates 2nd 3rd 4th 5th
8.15, XSl template used to format output 2nd 3rd
8.16, page counter 2nd 3rd 4th
8.9, Handler That Raisesan Eventin Global.asax 2nd 3rd

Weh.Config/Machine.Config httpHandl ers settings
HttpModules 2nd 3rd

(begin)

(end) 2nd

ASP.NET request handling 2nd 3rd

authentication modules 2nd 3rd 4th

BeginRequest-EndRequest module 2nd 3rd 4th Sth

(time stamping output HTML)

|httpModule class
ligings
8.1, Module That Stampsthe Begin and End Timesintothe Page 2nd 3rd 4th
8.11, authenticateRequest in a\Web module 2nd 3rd
8.12, RewritePath module that changes every request to map to webforml.aspx 2nd 3rd
8.2, web.config to Load the BeginEnd HttpModule 2nd
8.3, View Source of aPage That Has Been Affected by the BeginEnd Module 2nd 3rd
8.4, smple ad insertion engine that replaces <adinsert tagswithanad 2nd 3rd 4th
8.5, output from Adinserter.vb 2nd 3rd

8.7, module that handles errorsin an application by writing them to the event log and e-mailing the 2nd 3rd 4th

8.8, Global .asax redirection of usersfrom error pages 2nd 3rd
rasngevents 2nd 3rd 4th 5th 6th

rewriting paths 2nd 3rd 4th 5th 6th
Web.Config/Machine.Config httpModules settings 2nd
HttpRequest class 2nd

HttpResponseclass 2nd 3rd
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HttpServerUtility dlass 2nd

HttpSessionState class 2nd 3rd 4th 5th
. [See dso sate management]
TimeOut property 2nd

Hyperlink dass 2nd 3rd

hyperlinks
hyperlink control that can generate client-side postback of aform 2nd 3rd

LinkButton control 2nd 3rd

for RuBoard
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| switch (XCOPY)
identities 2nd

Genericldentity class 2nd 3rd

atributes 2nd

Windowsl dentity class 2nd
|Enumerableinterface 2nd 3rd

ChildNodes 2nd 3rd 4th 5th
|HttpHandler class 2nd

. [Seedso HitpHandlers]|2nd [See aso HttpHandlers]
IhttpModule class 2nd

. [Seedso HitpModules]
s

authorization
Imageclass 2nd 3rd
imageagpx liging 2nd 3rd 4th

ImageButton class 2nd 3rd 4th
images

|mplement|ng interfaces

@Implements directive (Page object) 2nd
importing namespaces

@Import directive (Page object) 2nd
in process smsion date 2nd 3rd 4th

inequality operator (1=), XPath g querla
Inherits attribute, Page object
Init event
Page object
Web controls
[nit event (custom server controls)
initializing applications using Globa .asax files 2nd
(begin)
(end)
aoplication directives 2nd 3rd 4th
code declaration blocks 2nd 3rd
server-sdeincludes 2nd
server-sdeobject tags 2nd 3rd 4th 5th
initidizing user ates 2nd
. [See dso state management]
inline method of passing parameters

input
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buttons. [See buttons]
check boxes
HtmlInputCheckbox control 2nd

HtmlInputlmage control  2nd
text
. [Seedso tet]2nd [Seedlso text]
HtmlInputText control 2nd
inputbutton.aspx lising 2nd 3rd 4th Sth 6th
inputfileagpx liging 2nd 3rd 4th 5th 6th
Insert argument (Cache class)
InsertAfter method (XmINode object) 2nd 3rd
Insde.aspx codelisting 2nd
intercases
Web controls. [See Web controls]
interfaces
implementing
@I mplements directive (Page object) 2nd
Internet Explorer
richdients 2nd
Smart Navigation features
| PostBackEventHandler
IPrincipd interface 2nd
ISAPF filter
security
ItemPriority argument (Cache class)

for RuBoard
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K switch (XCOPY)
Keep-Alive (HTTP 1.1)
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L switch (XCOPY)
Labe class 2nd 3rd
langagues
globalization section (Web.Config/Machine.Config files) 2nd 3rd
language
Lang Preference attribute (Passportl dentity class)
L anguage attribute, Page object
langueges
CodePage attribute 2nd
Common Language Specification (CLS) 2nd
L anguage attribute (Page object)
LagtFiveSearchTermscodelisting 2nd 3rd
LCID attribute, Page object 2nd
LinkButtoncdlass 2nd 3rd
links
. [Seedso hyperlinks]
LisBox dlass 2nd 3rd
liging
pages
View State 2nd 3rd
listing componentsin GAC 2nd 3rd 4th
ligings
AdRotator class 2nd 3rd 4th
caching
browser capabilities 2nd
containing page defining cache directive 2nd
containing page without cache directive 2nd
correct form output caching 2nd 3rd 4th
creating cached page for each header 2nd
directivefor 5--minute cache 2nd
expiringitems 2nd 3rd
form creating copiesfor different browsers 2nd 3rd
form using RequiredFieldVdidator 2nd
incorrect form output caching 2nd 3rd 4th
partial page caching of previous search terms (LastFiveSearchTerms) 2nd 3rd
patia page caching user control (SdesByEmployee.ascx) 2nd 3rd 4th Sth
partia page caching user control (SalesPeople.ascx) 2nd 3rd
query that places output into drop-downlist 2nd 3rd
guery that stores output in cache 2nd 3rd 4th
re-adding dropped out cacheitems 2nd 3rd 4th
refreshing cached items viadependencies 2nd 3rd
removing/insarting items from cache with expiretions 2nd 3rd 4th Sth
search page containing term caching (BreadCrumbSearch.aspx) 2nd 3rd 4th
Cdlendar server control 2nd
CheckBox server control 2nd 3rd
databases
binding DataGrid control to ArrayList object 2nd
calling aparameterized stored procedure 2nd 3rd 4th
calling a parameterized stored procedure using SglCommand Parameters collection 2nd 3rd
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calling asmple stored procedure using SgilCommand 2nd 3rd
comparison validetion 2nd 3rd
cusgom vdidation 2nd 3rd
data-entry form 2nd 3rd 4th
displaying dataaccesserrors 2nd 3rd
displaying query datain Web browsers 2nd 3rd
displaying query datain Web Forms DataGrid control 2nd 3rd
displaying query results using SglDataAdapter and DataSet 2nd 3rd
displaying vdidation error summary 2nd 3rd 4th
ExecuteScalar method 2nd
executing atext command that returns a SglDataReader object 2nd 3rd
executing nonquery commands 2nd  3rd
opening aconnection using OLE DB provider 2nd
opening aconnection using SOL Server provider 2nd 3rd
opening aconnection with error handling 2nd 3rd
rangevaidation 2nd 3rd
regular expresson vaidation 2nd 3rd
required field funcion, client-sidevaidation 2nd
required fidld vaidation 2nd 3rd
using Errors collection to display rich error information 2nd
Datal it server control
Datal ist server control bound to a Hashtable object 2nd 3rd
debugging
calling Debug.Write to display debug information in devel opment environment 2nd
test pagefor debugging 2nd 3rd
Web.config file that activates gpplication-level debugging 2nd
DropDownList control, binding to datain ArrayList object 2nd 3rd
Global .asax files
declaring Application-Scoped objects 2nd 3rd
displaying results of Active-User array 2nd 3rd
Globd.asax OnStart event handler 2nd 3rd
HttpHandler
HttpHandlerFactory that returns different handlers based on the name parameter 2nd 3rd
HttpHandlers
globdl .asax that sinks the OnMyEvent event from the HttpModule 2nd
Handler That Raises an Event in Global.asax 2nd 3rd
HelloWorld 2nd 3rd
page counter 2nd 3rd 4th
SglHandler transforms XML SQL queriesfrom SQL Server with XSL templates 2nd 3rd 4th 5th
XSL template used to format output 2nd 3rd
HttpM odules
authenticateRequest in aWeb module 2nd 3rd
Global .asax redirection of usersfrom error pages 2nd 3rd
module that handles errorsin an gpplication by writing them to the event log and e-mailing the Webm 2nd 3rd
Module That Stampsthe Begin and End Timesinto the Page 2nd 3rd 4th
RewritePath module that changes every request to map to webforml.aspx 2nd 3rd
smple ad insertion engine that replaces <adinsert tagswithanad 2nd 3rd 4th
SimpleCache, an Output-Caching Mechanism 2nd 3rd 4th 5th 6th 7th
View Source of aPage That Has Been Affected by the BeginEnd Module 2nd 3rd
web.config to Load the BeginEnd HttpModule 2nd
logging
writing eventsto Windowseventlog 2nd 3rd
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pages
@Pagedirective 2nd
2.10, Html Anchor control HTML 2nd 3rd
2.24, code-behind Page_L oad event procedure without AutoEventWireup 2nd
Button.aspx code 2nd 3rd 4th
Button.aspx HTML  2nd
Cdendar.aspx 2nd
Caendar.aspx rendered HTML source 2nd 3rd 4th
Form.aspx code 2nd 3rd 4th
Form.aspx HTML 2nd
Html Anchor control code 2nd
HtmlInputHidden control 2nd 3rd
HttpBrowserCapabilitiesin Request object 2nd 3rd
image.aspx code 2nd 3rd 4th
imageagpx HTML  2nd 3rd 4th
inputbutton.aspx code 2nd 3rd 4th
inputbutton.aspx HTML  2nd 3rd
inputfile.aspx code 2nd 3rd 4th
inputfileaspx HTML  2nd
SamplePage2.aspx, event handler for abutton 2nd
SamplePage3.aspx, using code behind 2nd 3rd
SimplePageasp 2nd 3rd
SimplePage.aspx, areworking of SimplePageaspin ASP.NET 2nd 3rd
SimplePage2.asp, showing code to preserve form statein ASP.OLD 2nd 3rd
SimplePage3.asp, reaction to user interactionin ASP.old 2nd 3rd
SimplePage3.aspx.vhb, code behind file for SmplePage3.aspx 2nd 3rd
performance monitors
deleting a performance category 2nd
incrementing performance monitor using PerformanceCounter object 2nd 3rd 4th
initidizing new monitor category and monitor object 2nd
Repeater control, building customized hashtable output 2nd 3rd
security
globdl .asax classthat handles the AuthorizeRequest gpplication event 2nd 3rd
global.asax containing the Application AuthenticateRequest handler 2nd 3rd
HTML for loginaspx 2nd 3rd
HTML for login.aspx, classfile 2nd 3rd 4th 5Sth
login page that authenticates only two users 2nd 3rd 4th
login page that authenticates only two users, classfile 2nd 3rd 4th
login.aspx page shown when users attempt to access content when they are not authenticated 2nd 3rd
page that displays the PUID, e-mail address, and member name of alogged-in Passport user 2nd 3rd
smpleloginpage 2nd 3rd 4th 5th
smplelogin page, classfile 2nd 3rd 4th Sth 6th
Transact SQL to create tables and stored procedures used by login.aspx 2nd 3rd 4th 5th
user authentication with WindowsPrincipa 2nd 3rd 4th
user authentication with WindowsPrincipd, classfile 2nd
Web User Control That Wraps the Display of the Passport Logo 2nd 3rd 4th
web.config file setting authentication to forms and defining URL authorizetion 2nd
web.config filethat uses URL authorization Location eement 2nd 3rd 4th
Web.config for smpleforms authentication 2nd 3rd
Web.config set up for impersonation 2nd 3rd
web.config setup for Passport authentication 2nd
Web.config that maps roles to gpplication locations 2nd 3rd
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Web.config with a hard-coded impersonation account 2nd 3rd
Webforml.aspx 2nd 3rd 4th 5Sth
Webforml.aspx, code behind class 2nd 3rd 4th 5th
server controls
ASP.NET page that references custom Hello World server control 2nd 3rd
ASP.NET Page that uses an instance of subclassed CustomText control 2nd 3rd
basic control that stores property state 2nd
batch file that compiles and deploysa.NET component project automatically 2nd
composite control 2nd 3rd
CustomTextBox control that contains set of custom formeiting defaults 2nd
Hello World server control example 2nd 3rd
hyperlink control that can generate client-sde postback of aform 2nd 3rd
namespace and class that can be compiled into a.NET component 2nd
page created to host an instance of composite Search server control 2nd
page to contain counter control 2nd 3rd
rewritten CurrentV a ue property, demonsirating lack of state persistence 2nd
using delegation to provide accessto Text property of child control 2nd 3rd
State management
adding/displaying sessonvaues 2nd 3rd
getting asessonvaue 2nd
HTTPrequestusng Telnet 2nd 3rd
out of process session state 2nd
relative and absolute references 2nd 3rd
Sesson Start event 2nd
Set-Cookie header 2nd
setting asession value 2nd
darting State Server 2nd
timing read/write operationson sesson state 2nd 3rd 4th
tracing
using Web.config to activate tracing for entire Web directories 2nd
categorized Trace.Write output 2nd 3rd
smple page equipped for tracing with callsto Trace Write 2nd 3rd 4th
user controls
custom control utilized in an ASP.NET Web Form 2nd
handling events 2nd 3rd
Register directive referencing auser control 2nd
Search control with ShowAdvanced method 2nd 3rd
Search dialog box user control 2nd 3rd
Search didlog box with TitleBarText property 2nd 3rd
Web controls
Web form declaration
Web services
Adtivator .aamx file 2nd
Code Behind Web Service Class That Implements a Cached Time Service 2nd
code-behind filefor smple state service 2nd
Description property 2nd
Form That Is Bound to the SmpleDataSet Web Service 2nd 3rd 4th 5th
Helloworld 2nd
Proxy Class (datasetsample.vb) for SimpleDataSet Generated with the WSDL Tool 2nd 3rd
Proxy Crested for SmpleDataSet by Visual Studio .NET 2nd 3rd 4th
sampleinvoiceinHTML 2nd 3rd 4th 5th 6th
sampleinvoicein XML 2nd 3rd
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sarvicethat returnsArrayList 2nd 3rd
Smple() WebMethod of SmpleDataSet 2nd 3rd 4th
Web Form Client for SmpleDataSet 2nd
Web Form That Calls the NorthwindOrder Web Service Asynchronoudy 2nd 3rd 4th 5th
Web Form That Cdlls the NorthwindOrders Service Asynchronoudly and Loads the Ordersinto aGrid 2nd
3rd 4th
Web Method That Returns a Dataset with aMaster Detail Relationship 2nd 3rd

Windows Form That Creates a Cookie Container and Utilizes the State Web Service 2nd 3rd 4th 5th 6th

Web.Config file with L ocation section to handle subdirectory settings 2nd 3rd
XCOPY excludefile 2nd
XML
W3C schema containing acomplex typethat refersto asmpletype 2nd
booksxml document 2nd 3rd
booksxml File Containing aLink to the booksxd Style Sheet 2nd
booksellerOs hypothetical output 2nd
ChildNodesclass 2nd 3rd 4th
commea-delimited document 2nd
inserting new child nodes using AppendChild method 2nd
loading alocal XML file using XmIDocument .Load() method 2nd
loading an XML fileresiding on aWeb server 2nd
programméticaly transforming an XML fileusing an XSL style sheet and the X Transform object 2nd
publisher®
publisherOs hypothetica input
responding to eventsraised by Vdidate subroutine 2nd 3rd
smplified book.xml document 2nd
Vdidation subroutine using XmlValidatingReader object 2nd 3rd
W3C schema containing adefinition for asmpletype 2nd
W3C schema containing an e ement definition that refersto atype definition 2nd
W3C schemadefinition boilerplate 2nd
XDR Schema 2nd
XML 1.0 declaration
XML document withaCDATA section 2nd
XML document with adeclaration and top-level ement 2nd
XML document with aempty e ements
XML document with elements and attributes 2nd
XML document with eementsthat contain data 2nd
XML document with escape sequences 2nd
XML document with multiple child e ements benesth the top-level dement 2nd 3rd
XmlINode object InsertAfter method 2nd 3rd
XmiNodeReader object, creating from XmlDocument object 2nd
XmlINodeReader object, traversing adocument 2nd
XmiTextReader object 2nd 3rd
XmiTextWriter object 2nd 3rd
XmiTextWriter object, document produced by XmlTextWriter object 2nd
XPath query combining multiple criteriawith AND and OR  2nd
XPath query page used to test XPeth queries against booksxml 2nd
XPath query results 2nd
XPath query that excludes nodes based on attribute values 2nd
XPath query that retrieves a specific BOOK node by querying on text in BookOs TITLE node 2nd
XPath query that retrieves aspecific TITLE node by querying onitstext 2nd
XPath query to retrieve author information based on author ID 2nd
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XPath query to retrieve multiple instances of ssme author 2nd 3rd

XPathNavigator object Select method 2nd

XpathNodelterator Current property 2nd 3rd

XSLT Style Sheet That Convertsan XML Document into an HTML Document 2nd 3rd
lists

ListBox control 2nd 3rd
Load event
Page object
Web controls
Load event (custom server controls)
Load() method (XML) 2nd 3rd 4th 5th 6th
ligings
10.11, loading aloca XML file
10.12, loading an XML fileresiding on aWeb server
10.13, loading alocad XML file 2nd
L oadPostData event (custom server controls)
LoadViewState event (custom server controls)
locdeidentifier (LCID)
LCID attribute (Page object) 2nd
Location attribute (OutputCache directive) 2nd 3rd 4th
location dement, URL authorization; 2nd 3rd 4th 5th

location section (Web.Config) 2nd 3rd 4th Sth 6th

locking down Web configuration settings 2nd
logging
ligings
3.10, writing eventsto Windows event log 2nd 3rd
Windowseventlog 2nd 3rd 4th 5th 6th 7th 8h 9th 10th Lith
logic
business logic componenets
Globa Assembly Cache (GAC) 2nd 3rd 4th

. [See dso code behind]

listing 2.8, SamplePage3.aspx, using code behind 2nd 3rd

listing 2.9, SimplePage3.aspx.vb, code behind file for SmplePage3.aspx 2nd
login page

login pages

authenticating only two users 2nd 3rd 4th

classfile 2nd 3rd 4th

HTML for loginaspx 2nd 3rd

classfile 2nd 3rd 4th 5th

Passport authentication 2nd 3rd

Transact SQL to create tables and stored procedures used by login.aspx 2nd 3rd
loginurl attribute

formsauthentication
LogoTag2() method (Passport authentication)
logs

EventLogcdass 2nd 3rd 4th

HttpModule That Handles Errorsin an Application by Writing Them to the Event Log and E-mailing the

HttpModule that handles errorsin an gpplication by writing them to the event log and e-mailing the 2nd 3rd 4th

E
%
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HttpModule That Handles Errorsin an Application by Writing Them to the Event Log and E-mailing the  2nd
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M switch (XCOPY)
Machine.Configfile 2nd
accessing configuration files programmaticaly 2nd 3rd 4th
editing Web configuration filesin Visud Studio.NET 2nd
locking down Web configuration seitings 2nd
section handlers 2nd
authentication 2nd 3rd 4th
authorizetion 2nd
browser capabilities 2nd
compilation 2nd 3rd
cusomerrors 2nd 3rd
execution timeout 2nd
globdlizetion 2nd 3rd
HTTPhandlers
HTTPmodules 2nd
peges 2nd 3rd
processmodel  2nd 3rd
sessondate 2nd 3rd
trace 2nd 3rd 4th
Web services 2nd 3rd
Magter-Detall reationships

MaxItems argument (Cacheclass) 2nd
MemberName attribute (Passportl dentity class)
methods

. [Seedso classes]

AdRotator class

Button class

Cacheclass

CacheDependency class

Cdendar class 2nd

CheckBox class

Control class

DataAdapter class (ADO.NET)

DataColumn class (ADO.NET)

DataGrid class 2nd

Dataligt class 2nd

DataRelation class (ADO.NET)

DataSet class (ADO.NET)

DataTable class (ADO.NET)

Debug class
DropDownlL.ist class

EventLog class
Html Anchor control
Html Button control
HtmlForm control
Htmllmage control
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HtmlInputButton control
HtmlInputCheckBox control
HtmlInputFile control
HtmlInputHidden control
HtmlInputlmage control
HtmlInputRadioButton control
HtmlInputText control

Html Select control

Html Table control

HtmlI TableCdl control

Html TableCdlCollection control
Html TableRow control

Html TableRowCollection control
Html TextArea control
HttpApplication class
HttpCachePolicy class 2nd
HttpCacheV aryByHeaders class
HttpRequest class
HttpResponse class
HttpServerUtility class
HttpSessonState class 2nd
Hyperlink dass 2nd

Imagedass 2nd
ImageButton class

Labe class 2nd

LinkButton class 2nd

LigBox class

OleDbCommand class (ADO.NET)
Pageclass

Panel class 2nd
PerformanceCounter class
RadioButton class 2nd

Repester class
SglConnectionclass (ADO.NET)
SglDataAdapter class (ADO.NET)
SglDataReader class (ADO.NET)
SglError (ADO.NET)
SolException (ADO.NET)
Tableclass 2nd

TableCdl dlass 2nd

TableRow class

TextBox class

TraceContext class

user controls 2nd 3rd 4th Sth
VdidaionEventArgs dass
WebControl class 2nd
XmlDocument dass
XmINamedNodeMap class
XmINode class

XmINodelLig dass
XmlINodeReader class 2nd
XmlReader dass
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XmlTextReader dlass

XmlTextWriter class

XmlVdidaingReeder class

XmlWriter class
Microsoft

XML Web site
Microsoft Knowledge Base Web site

Windows 2000 command changes
Microsoft Passport. [See Passport authentication]
Microsoft Web site

XDR schemas
mobile Web forms 2nd
monitoring applications

performance monitors. [See performance monitorsj2nd [See performance monitors]|3rd [See performance
monitors]4th [See performance monitors]5th [See performance monitors]6th [See performance monitors] 7th [See
performance monitors]8th [See performance monitors]9th [See performance monitors] 10th [See performance
monitors] 11th [See performance monitors]12th [See performance monitors]13th [See performance monitors] 14th
[See performance monitors] 15th [See performance monitors]

enabling gpplication tracing 2_n?3_ﬁ4t_? o
enabling pagetracing 2nd 3rd 4th

trace information categories 2nd
viewing application trace data from remote browser windows 2nd 3rd
Web.Config/Machine.Config Trace seitings 2nd 3rd 4th

MOV E command
Windows 2000 changes

for RuBoard
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N switch (XCOPY)
name attribute
formsauthentication
namespaces
compilinginto .NET components 2nd
importing
@I mport directive (Page object) 2nd
navigating XML documents 2nd 3rd
networks
datarepresentation. [See datarepresentation)]
Nickname attribute (Passportl dentity class)
nodes
XML
manipul ating current nodes using X PathNodelterator Current property 2nd 3rd
nodes (XML) 2nd
abbrevi ated close-tag syntax 2nd 3rd
sengtivity 2nd
Chl|dNOdeS class 2nd 3rd 4th Sth

creating attributes 2nd
elementsthat containdata 2nd 3rd 4th
enclosing character data 2nd 3rd 4th Sth
CDATA dements 2nd 3rd
character entities 2nd 3rd 4th

inserting new child nodes using AppendChild method 2nd
listings
10.3, XML document with a declaration and atop-level ement 2nd
10.4, XML document with elementsthat contain data 2nd
10.5, XML document with multiple child € ements benegth the top-level element 2nd 3rd
10.6, XML document with elements and attributes 2nd
10.7, XML document with escape sequences 2nd
10.8, XML document with a CDATA section 2nd
10.9, XML document with empty elements 2nd
dash (/) character
XmiNodeclass 2nd 3rd 4th
Inser[After method 2nd 3rd

XmiINodeligt class 2nd
XmINodeReader Class 2nd 3rd 4th

nonquery commands (ADO.NET) ZLd 3_rd 4th
Northwind database

caling NorthwindOrders Web sarvice asynchronously viaWeb Form 2nd 3rd 4th 5th
Northwind Database

SalesByCategory stored procedure

passing parametersto stored procedures 2nd 3rd 4th 5th

Northwind database

Web sarvice seridization 2nd 3rd 4th Sth 6th 7th 8th S9th 10th 11th
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O switch (XCOPY)
objects
. [Seedso classes|2nd [Seealso classes|3rd [See aso classes]
command objects (ADO.NET) 2nd
data-containing objectsin ADO.NET 2nd
database connections 2nd 3rd 4th Sth 6th 7th
Debug 2nd 3rd 4th

. [Seedlso debugging]2nd [See also debugging]3rd [See also debugging]
identities 2nd 3rd 4th
PerformanceCounter 2nd 3rd 4th Sth
. [See dso performance counters]
principal objects 2nd 3rd 4th
seridization 2nd 3rd 4th 5th 6th 7th 8h 9th 10th 11th 12th 13th 14th 15th 16th 17th

server-side object tags
Globd.asax files 2nd 3rd 4th 5th
Trace. [Seetracim]

extended classes 2nd
fundamentd classes 2nd 3rd
objectsA pplication-Scoped objects, declaring in Global .asax files 2nd 3rd
OLEDB
connecting to databases 2nd 3rd 4th
OleDbAdapter object
. [Seedso data adapters (ADO.NET)]
OleDbCommand class 2nd 3rd
OleDbCommand class (ADO.NET) 2nd
OleDbConnectionclass 2nd 3rd 4th Sth 6th
OleDbConnection object 2nd 3rd 4th
OleDbDataReader class
OnStart event handler in Globd.asax 2nd 3rd
Open method
database connections 2nd 3rd
. [See dso connecting to databases]
Opera Web browser
operators
VdidationCompareOperator 2nd 3rd
OR keyword

XPath queries 2nd 2nd

WSDL, Web sarvices
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output caching
. [Seedso caching]

OutputCache directive 2nd
. [Seedso caching]

generating crumb trails of previoussearchterms 2nd 3rd 4th 5th
generating phonelists 2nd 3rd 4th 5th 6th
Duration attribute 2nd
Headers attribute 2nd
Location atribute 2nd 3rd 4th
partia pages
allowed user control/ output caching combinations 2nd 3rd 4th 5th
VayByCugom attribute 2nd 3rd 4th 5th 6th

VaryByHeader atribute 2nd 3rd 4th

VayByParamsaitribute 2nd
overwriting files (XCOPY) 2nd 3rd

for RuBoard
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P switch (XCOPY)
Pageclass 2nd 3rd

Page object
attributes 2nd 3rd

AspCompat  2nd
AutoEventWireup 2nd
Buffer 2nd
ClassName
ClientTarget 2nd
CodePage 2nd
CompilerOptions  2nd
ContentType 2nd
Culture 2nd
Debug
Description
EnableSessonState
EndbleViewState  2nd
EnableViewStateMac 2nd
ErrorPage
Inherits
Language
LCID 2nd
SmatNavigaion
Sc 2nd
Trace
TraceMode
Transaction
UlCulture

WarningLevel 2nd

directives 2nd 3rd 4th 5th
. [See dlso Page object, attributes]
@Ase=mbly
@Control
@Implements  2nd
@Import 2nd
@OutputCache
@Pege 2nd 3rd 4th 5th 6th
@Register

events 2nd 3rd 4th Sth

Pageclass 2nd 3rd
PageHandl erFactory HttpHandler

. [Seedso HitpHandlers]
pages
advertisements
rotating (AdRotator class) 2nd 3rd 4th 5th 6th
ASP.NET control mode 2nd 3rd
(begin)
(end)
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evemhmdllrg [SeeaJso event handling]

foomgate 2nd 3rd

HTML controls 2nd

HTML controls. [Seeaso HTML controls]

server controls 2nd 3rd 4th Sth

Web controls 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th
buffering

deactivating via Buffer attribute 2nd
buttons

HtmlButton control 2nd 3rd 4th 5th

Htmll nputRadioButton control @
RadioButton control 2nd 3rd 4th

. [Seedso caching]
@OutputCache directive (Page object)
browser dlfferences 2nd 3rd 4th

VayByCustom/VaryByHeader 2nd ?Ld
check boxes 2nd 3rd 4th
CheckBox control 2nd 3rd
debugging 2nd 3rd 4th
. [Seealso debugging]

eventhendiing 2nd 3rd 4th 5th
headers
HttpCacheVaryByHeaders class 2nd
Set-Cookie 2nd
VayByHeader caching 2nd 3rd
HTML contrals. [See HTML controls]2nd [See HTML controls]
HttpApplication dass 2nd 3rd

HttpRequest class 2nd
HttpResponseclass 2nd 3rd
HttpServerUtility dlass 2nd
HttpSessonState class 2nd 3rd
Hyperlink class 2nd 3rd

Image control 2nd 3rd
ImageButton control 2nd 3rd 4th

LinkButton control 2nd 3rd

ListBox control 2nd 3rd

listings
2.1, SmplePageasp 2nd 3rd
2.11, HtmlAnchor control code 2nd
2.12, Button.aspx HTML  2nd
2.13, Button.aspx code 2nd 3rd 4th
2.14, Form.aspx HTML 2nd
2.15, Form.aspx code 2nd 3rd 4th
2.16, image.aspx HTML  2nd 3rd 4th
2.17,image.aspx code 2nd 3rd 4th
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2.18, inputbutton.aspx HTML  2nd 3rd
2.19, inputbutton.aspx code 2nd 3rd 4th
2.2, SimplePage2.asp, showing code to preserve form statein ASP.OLD 2nd 3rd
2.20, inputfileaspx HTML  2nd
2.21, inputfileaspx code 2nd 3rd 4th
2.22, HtmlInputHidden control 2nd 3rd
2.23, @Page directive 2nd
2.26, View State 2nd 3rd
2.27, HttpBrowserCapahilitiesin Request object 2nd 3rd
2.3, SmplePage.aspx, areworking of SmplePage.aspin ASP.NET 2nd 3rd
2.4, Calendar.aspx 2nd
2.5, Calendar.aspx rendered HTML source 2nd 3rd 4th
2.6, SmplePage3.asp, reaction to user interactionin ASP.old 2nd 3rd
2.7, SamplePage2.aspx, event handler for abutton 2nd
2.8, SamplePage3.aspx, using code behind 2nd 3rd
2.9, SmplePage3.aspx.vhb, code behind file for SmplePage3.aspx 2nd 3rd
code-behind Page L oad event procedure without AutoEventWireup 2nd
HtmlAnchor control HTML 2nd 3rd
ligts

Pageclass 2nd 3rd
Pand control 2nd 3rd

postback 2nd 3rd 4th
tables
DataGrid class 2nd 3rd
HtmiTable control 2nd
Htmi TableCdl control 2nd
Htmi TableCdlCollection control 2nd
Html TableRow control  2nd
Html TableRowCollection control  2nd
Tablecontrol 2nd
TableCdl control 2nd 3rd
TableRow control 2nd 3rd
text
Label control 2nd 3rd
TextBox class 2nd
fext. [See text]2nd [See text]
tracing

trace information categories 2nd
View State 2nd 3rd 4th
EnableViewState/EnableViewStateM ac attributes (Page object) 2nd
Web controls. [See Web controls]
Weh.Config/Machine.Config page settings 2nd 3rd
Pand class 2nd 3rd
parameters
passing parameters to stored procedures (ADO.NET) 2nd 3rd 4th 5th 6th

Passport Web site
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attributes 2nd

StelDs

web.config setup 2nd
Passport User ID (PUID) 2 rd 4th
Passportldentity class @
path attribute

formsauthentication
paths

rewriting pathsviaHttpModule 2nd 3rd 4th 5th 6th
Perfmontool. [See performance monitors]
performence moni tors

creating monitor categories 2nd 3rd 4th Sth 6th
deleting monitor categories 2nd 3rd
sending application information to monitors via PerformanceCounter object 2nd 3rd 4th 5Sth
Windows Performance Monitor utility 2nd
ligings
3.7, initidizing new monitor category and monitor object 2nd
3.8, incrementing performance monitor using PerformanceCounter object 2nd 3rd 4th
3.9, deleting a performance category 2nd
PerformanceCounter class 2nd
persstence
server controls 2nd 3rd 4th Sth 6th 7th
Postal Code attribute (Passportl dentity class)
postback
encryption/SSL
| PostBackEventHandler
server controls 2nd 3rd 4th Sth

Web controls 2nd 3rd 4th
PreferredEmail attribute (Passportldentity class)
PreRender event

Page object

Web controls
PreRender event (custom server control S

. [See also code behind]
Iisti ng 2.8, SamplePage3.aspx, using code behind 2nd 3rd
listing 2.9, SimplePage3.agpx.vh, code behind filefor SmplePage3.aspx 2nd

principas 2nd
. [Seedso security]

GenericPri ncipd dass 2nd

|Principd interface Zld
WindowsPrincipd class 2nd 3rd
WindowsPrincipa object 2nd 3rd 4th 5th 6th
processModd settings (Web.Config/Machine.Config files) 2nd 3rd
proerties
VdidaionEventArgs dass
ProfileVersion attribute (Passportl dentity class)
programming controls

HTML controls
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HtmlAnchor 2nd 3rd 4th 5th

HimiButton 2nd 3rd 4th Sih

HtmlInputimege 2nd
HtmlInputRadioButton  2nd

HtmllnputText 2nd
HtmISdect 2nd
HtmiTable 2nd
HtmlTableCdl 2nd
Html TableCdlCoallection 2nd
HtmlTableRow 2nd
Htmi TableRowCoallection 2nd
HtmlTextArea 2nd
Web forms controls 2nd
properties
. [Seedso classes]
AdRotator class
Button class
Cacheclass
CacheDependency class
Cdendar class
CheckBox class
Control class
DataAdapter class (ADO.NET)
DataColumn class (ADO.NET)
DataGrid class 2nd
Datalist class 2nd
DataRdation class (ADO.NET)
DataSet class (ADO.NET)
DataTable class (ADO.NET)

Debug class
DropDownList class

EventlLog class

Html Anchor control
HtmlButton control
HtmlForm control
Htmllmage control
HtmlInputButton control
HtmlInputCheckBox control
HtmlInputFile control
HtmlInputHidden control
HtmlInputlmage control
HtmlInputRadioButton control
HtmlInputText control

Html Select control

Html Table control

HtmlI TableCdl control
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Html TableCdlCollection control
Html TableRow control
Html TableRowCollection control
Html TextArea control
HttpApplication class
HttpCachePolicy class
HttpCacheVaryByHeaders class
HttpCacheV aryByParams class
HttpRequest class
HttpResponse class
HttpServerUtility class
HttpSessonState class 2nd
Hyperlink class 2nd
ImageButton class
Labd dass
LinkButton class
LigBox class
OleDbCommand class (ADO.NET)
PerformanceCounter class
RadioButton class
Repester class
server controls
basic server control that stores property state 2nd
SglConnectionclass (ADO.NET)
SglDataAdapter class (ADO.NET)
SglDataReader class (ADO.NET)
SglError (ADO.NET)
SolException (ADO.NET)
Tableclass
TableCdl dass
TableRow class
TextBox class
TraceContext class
user controls 2nd 3rd 4th
WebControl class
XmlDocument class
XmINamedNodeMap class
XmINodeclass
XmINodelLigt class
XmlINodeReader class 2nd
XmlReader class
XmlTextReader class
XmlTextWriter class
XmlVdidatingReader class
XmlWriter class
propeties
Pageclass
Panel class
protection attribute
formsauthentication 2nd
proxies
Web services 2nd 3rd 4th 5th
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PUID (Passport User ID) 2nd 3rd 4th
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Q switch (XCOPY)
queries

querying databases 2nd 3rd 4th

(begin)

(end)

command objects 2nd
executing commands that donOt return data (nonquery commands) 2nd 3rd 4th
executing text-based commands to retrieve data reader objects 2nd 3rd 4th 5th 6th

displaying query datain Web browsers 2nd 3rd 4th Sth

displaying query datain Web Forms DataGrid control 2nd

displaying query results using SglDataAdapter and DataSet 2nd 3rd

executing stored procedures that return scalar values 2nd 3rd

passing parametersto stored procedures 2nd 3rd 4th 5th 6th

retrieving deta viastored procedures 2nd 3rd 4th 5th
SqlDataReader object 2nd
returning viatext commands 2nd 3rd 4th Sth 6th

16th 17th 18th 19th
common XPath scenarios
dot (.) operator
inequality operator (1=)
ligings
10.24, XPath query page used to test X Path queries against booksxml 2nd 3rd
10.25, running asimplequery 2nd
10.26, retrieving author information based on author ID 2nd
10.27, retrieving multiple instances of same author 2nd 3rd
10.28, combining multiple criteriawith AND and OR 2nd
10.29, excluding nodes based on attribute values 2nd
10.30, retrieving aspecific TITLE node by querying onitstext 2nd
10.31, retrieving aspecific BOOK node by querying on text in BookOs TITLE node 2nd
manipul ating current nodes using X PathNodel terator Current property 2nd 3rd
retrievig the root node of adocument
W3C XPath Web site
question mark (?)
authorization settings (Weh.Config/Machine.Config files)
URL authorization
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R switch (XCOPY)
radio buttons
Htmll nputRadioButton control  2nd
RadioButton class 2nd 3rd 4th
Ral sePostBackEvent (custom server controls)
Ral sePostDataChangedEvent (custom server controls)
raisng eventsviaHttpModules 2nd 3rd 4th 5th 6th
RangeVadidator control 2nd 3rd 4th
reading XML data

19th 20th
changingvalues 2nd 3rd 4th 5th 6th 7th
navigating documents 2nd 3rd
XPath queries. [See XML, XPeth queries)

common XPeath scenarios
dot (.) operator
inequdity operator (=)
listing 10.24, X Path query page used to test XPath queries against booksxml 2nd 3rd
listing 10.25, running asmple query 2nd
listing 10.26, retrieving author information based on author ID 2nd
listing 10.27, retrieving multiple instances of same author 2nd 3rd
listing 10.28, combining multiple criteriawith AND and OR 2nd
listing 10.29, excluding nodes based on attribute values 2nd
listing 10.30, retrieving aspecific TITLE node by querying onitstext 2nd
listing 10.31, retrieving aspecific BOOK node by querying on text in BookOs TITLE node 2nd
manipul ating current nodes using X PathNodel terator Current property 2nd 3rd
retrievig the root node of adocument
W3C XPath Web site
refreshing

Region attribute (Passportl dentity class)
Regiger directive

server controls 2nd

user controls 2nd 3rd
registering controls

@Regigter directive (Page object)
RegularExpressonVdidator control 2nd 3rd
RelAbsolute.aspx codelisting 2nd 3rd
remote

tracing

viewing gpplication trace data from remote browser windows 2nd 3rd

HttpRequest class 2nd
RequiredFiddVvalidation control 2nd 3rd
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RequiredFiddVvdidator control 2nd 3rd 4th
reusable code 2nd 3rd
custom user-interface objects. [See controls]
server-sideincludes (SSIs) 2nd
reusing code. [See components]
rewriting pathsviaHttpModule 2nd 3rd 4th 5Sth 6th
richdients 2nd
roles

UserRoleM gppings table rel ationships

Rolestables

rotating advertisements (AdRotator class) 2nd 3rd 4th Sth 6th
banner dimensions
liging229 2nd 3rd 4th
liging2.30 2nd

rows
Htmi TableRow control 2nd
Html TableRowCollection control  2nd
HtmiTextAreacontrol 2nd

rows. [See tables]

running database queries 2nd 3rd 4th
(begin)
(end)
command objects 2nd

executing commands that donCt return data (nonquery commands) 2nd 3rd 4th
executing text-based commandsto retrieve datareader objects 2nd 3rd 4th 5th 6th

displaying query datain Web browsers 2nd 3rd 4th 5th
displaying query datain Web Forms DataGrid control 2nd
displaying query results using SglDataAdapter and DataSet 2nd 3rd
executing stored procedures that return scaar values 2nd 3rd
passing parametersto stored procedures 2nd 3rd 4th 5th 6th

retrieving data viastored procedures 2nd 3rd 4th 5th
SqlDataReader object 2nd
returning viatext commands 2nd 3rd 4th 5th 6th
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Sswitch (XCOPY) 2nd
SaesByCategory stored procedure (Northwind Database)
passing parametersto stored procedures 2nd 3rd 4th 5th
SaesByEmployee.aspx codelisting 2nd 3rd
SalesPeople.ascx codeligting 2nd 3rd
SamplePage2.aspx listing, event handler for abutton 2nd
SamplePage3.agpx listing, using code behind 2nd 3rd
SAX (Smple APl for XML) 2nd 3rd
scalar vaules
executing stored procedures that return scalar values (ADO.NET) 2nd 3rd
scavenging
schemas
SQL Server date
schemas (XML) 2nd

Case engitivity

XSD schemas 2nd 3rd
Document Type Definitions (DTDs) 2nd 3rd 4th
ligings
10.34, W3C schemadefinition boilerplate  2nd
10.35, W3C schema containing adefinition for asmpletype 2nd
10.36, W3C schema containing an € ement definition that refersto atype definition 2nd
10.37, W3C schema containing a complex type that refersto asmpletype 2nd

XML Data-Reduced (XDR) schemas 2nd 3rd 4th Sth
Search diaog box server control

creating composite Search server control by overriding the CreateChildControls method of the Control 2nd 3rd

page created to host an instance of composite Search server control 2nd

using delegation to provide accessto Text property of child control 2nd 3rd
Search didog box user control 2nd 3rd 4th

. [Seedso user contrals]

cusomizing 2nd 3rd 4th

handling events 2nd 3rd 4th

Regider directive 2nd 3rd 4th 5th

TitleBarText property 2nd 3rd 4th
Search dialog box user controlShowAdvanced method 2nd 3rd 4th
section handlers (Web.Config/Machine.Config) 2nd

authentication 2nd 3rd 4th

authorization 2nd

browser capabilities 2nd

compilation 2nd 3rd

cusomerrors 2nd 3rd

execution timeout 2nd

globdization 2nd 3rd

HTTP handlers

HTTPmodules 2nd
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pages 2nd 3rd

processmodel 2nd 3rd

sessongdate 2nd 3rd

trace 2nd 3rd 4th

Web services 2nd 3rd

Secure Socket Layer (SSL)
postback information
security 2nd

authentication
cookie-based authentication
HttpModules 2nd 3rd 4th
Passport authentication 2nd 3rd
Web.Config/Machine.Config settings 2nd 3rd
Windows authentication

authorization
Web.Config/Machine.Config settings 2nd

fileauthorization 2nd

formsauthentication 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th 13th 14th
advantages 2nd
processflow 2nd 3rd 4th 5th
rola 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th 16th

versusW|ndowsaJthent|cat|on 2nd 3rd
identities 2nd
Genericldentity class 2nd 3rd

ISAP fllter
ligings
7.1, user authentication with WindowsPrincipad 2nd 3rd 4th
7.10, web.config file that uses URL authorizetion Location dement 2nd 3rd 4th
7.11, Web.config that maps rolesto application locations 2nd 3rd
7.12, login page that authenticates only two users 2nd 3rd 4th
7.13, login page that authenticates only two users, classfile 2nd 3rd 4th
7.14, global .asax classthat handles the AuthorizeRequest gpplication event 2nd 3rd
7.15, web.config file setting authentication to forms and defining URL authorization 2nd
7.16, HTML for login.aspx 2nd 3rd
7.17, HTML for login.aspx, classfile 2nd 3rd 4th 5th
7.18, Transact SQL to create tables and stored procedures used by login.aspx 2nd 3rd 4th 5Sth
7.19, global .asax containing the Application_AuthenticateRequest handler 2nd 3rd
7.2, user authentication with WindowsPrincipd, classfile 2nd
7.20, Webforml.aspx 2nd 3rd 4th 5th
7.21, Webforml.aspx, code behind class 2nd 3rd 4th 5th
7.22, \Web.config set up for impersonation 2nd 3rd
7.23, Web.config with a hard-coded impersonation account 2nd 3rd
7.3, Web.config for smple forms authentication 2nd 3rd
74, 9mpleloginpage 2nd 3rd 4th 5Sth
7.5, dmplelogin page, classfile 2nd 3rd 4th 5th 6th

7.6, security;web.config setup for Passport authentication 2nd
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7.7, Web User Control That Wraps the Digplay of the Passport Logo 2nd 3rd 4th

7.8, login.aspx page shown when users attempt to access content when they are not authenticated 2nd 3rd

7.9, page that displaysthe PUID, e-mail address, and member name of alogged-in Passport user 2nd 3rd
locking down Web corrfigurati on settings 2nd

StelDs

web.config setup 2nd
indipdls 2nd
GenericPrincipd dass 2nd

|Principd interface Zid
WindowsPrincipd class 2nd 3rd
WindowsPrincipa object 2nd 3rd 4th 5th 6th

URL authorizetion 2nd 3rd 4th 5th 6th 7th 8h 9th 10th

locationdement 2nd 3rd 4th 5th

using forms authentication with URL authorization 2nd 3rd 4th

FormsAuthenticationTicket class 2nd 3rd 4th 5th 6th 7th 8th 9th 10th 11th 12th 13th 14th 15th
valldatlon

Windows authentication 2nd
versusformsauthentication 2nd 3rd
WindowsBuiltinRoleenumeration 2nd 3rd 4th 5th 6th 7th
secting
HtmISeIect control 2nd

. [See dso code behind]
Iisti ng 2.8, SamplePage3.aspx, using code behind 2nd 3rd
listing 2.9, SimplePage3.agpx.vh, code behind filefor SmplePage3.aspx 2nd
sidization 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th 12th 13th 14th 15th 16th 17th
eb services
DataSet 2nd 3rd 4th 5th 6th 7th 8h 9th 10th 11th 12th 13th 14th 15th 16th

binding controlsto data 2nd
Cdendar class 2nd 3rd 4th 5th

CheckBox class 2nd 3rd 4th

compiling controlsas .NET components 2nd 3rd 4th 5th 6th
cregting components with command-linecompiler 2nd 3rd 4th 5Sth 6th
deploying components 2nd

Control cla& 2nd 3rd

DataGrid class 2nd 3rd
Datal_lst cass 2nd 3rd 4th 5th 6th

events 2nd 3rd 4th
generating postback 2nd 3rd 4th Sth
HTML controls 2nd

. [Seedso HTML controls]
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Hyperlink dess 2nd 3rd

Imageclass 2nd 3rd
ImageButton class 2nd 3rd 4th

LinkButtoncdass 2nd 3rd
LigBox dass 2nd 3rd
ligings
9.10, batch file that compiles and deploysa.NET component project automaticaly 2nd
9.11, composite control 2nd 3rd
9.12, page created to host an instance of composite Search server control 2nd
9.13, using delegation to provide accessto Text property of child control 2nd 3rd
9.14, CustomTextBox control that contains set of custom formeatting defaults 2nd
9.15, ASP.NET Page that uses an instance of subclassed CustomText control 2nd 3rd
9.16, hyperlink control that can generate client-side postback of aform 2nd 3rd
9.17, basic control that stores property state 2nd
9.18, page to contain counter control 2nd 3rd
9.19, rewritten CurrentV aue property, demonsirating lack of state persistence 2nd
9.7, Hello World server control example 2nd 3rd
9.8, ASP.NET page that references custom Hello World server control 2nd 3rd
9.9, namespace and class that can be compiled into a.NET component 2nd
Pand class 2nd 3rd

RadioButtonclass 2nd 3rd 4th
Regiger directive 2nd

richdients 2nd 3rd 4th

subclassing exigting controls 2nd 3rd 4th Sth
supporting designers 2nd

Tableclass 2nd

TableCdll dass 2nd 3rd

TableRow class 2nd 3rd

TextBox class 2nd

vaidation controls 2nd 3rd 4th 5th 6th

CompareVdidator 2nd 3rd 4th 5th
CustomVadidator 2nd 3rd 4th 5th
multiple vaidators

RangeVdidator 2nd 3rd 4th
RegularExpressonVdidator 2nd 3rd
RegquiredFiddVvaidator 2nd 3rd 4th
summarizing vaidationerrors 2nd 3rd 4th

server-side control 2nd
server-sde cursors 2nd
sarver-sdeincludes (SSIs)

disadvantages 2nd

Global .asax files 2nd
server-side object tags

Globd.asax files 2nd 3rd 4th 5th
servers

HttpServerUtility dlass 2nd
savices. [See Web services)
Session object

Globd .asax event handler 2nd 3rd
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session date
cookieless session management
rewriting pathsviaHttpModule 2nd 3rd 4th 5th 6th
EnableSess onState attribute (Page object)
HttpSessonState class 2nd 3rd
Web services 2nd 3rd 4th
Webh.Config/M achine.Config sessonState settings 2nd 3rd
sessons 2nd 3rd 4th Sth 6th 7th 8th 9th 10th 1ith
. [See dlso gate management]
choosmg between session states 2nd 3rd 4th 5th 6th
HttpSessonState class 2nd
identity
cookie-based 2nd 3rd
cookieless 2nd 3rd 4th 5th 6th

using sesson state 2nd 3rd
adding values 2nd 3rd 4th
cleaning up after sesson state 2nd
initializing user dates 2nd
retrieving values 2nd

setting vaues 2nd 3rd
Webfams 2nd 3rd 4th 5th 6th 7th 8th

Smple AP for XML (SAX) 2nd 3rd
Si mple Object Access Protocol (SOAP) 2nd 3rd

SmpleDataSet

bindingtoforms 2nd 3rd 4th 5th
runningwsdl.exe 2nd 3rd 4th
Web Formclient 2nd 3rd 4th
SimpleDataSet (Web services) 2nd 3rd 4th 5th 6th
SmplePageasp liging 2nd 3rd
SmplePage.aspx listing, areworking of Listing 2.1in ASPNET 2nd 3rd
SimplePage2.asp listing, showing code to preserveform statein ASP.OLD 2nd 3rd
SimplePage3.asp ligting, reaction to user interactionin ASP.old 2nd 3rd
SimplePage3.aspx.vb ligting, code behind filefor SmplePage3.aspx 2nd 3rd
single-threaded gpartment (STA) threading 2nd
dash (/)

path attribute, forms authentication 2nd
dash (/) character

XML dosing tags
SidingExpiration argument (Cachedass) 2nd 3rd 4th 5th
SmartNavigation attribute, Page object
SmtpMaildass 2nd 3rd
SOAP (S mple Object Access Protocol) 2nd 3rd
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SglHandler output
XSL template used to format output 2nd 3rd 4th 5Sth
SQL Server
connecting to databases 2nd
goring sateinformation 2nd 3rd 4th 5th

tempdb
SglCommand class
SglCommand object

calling stored procedures 2nd 3rd 4th
SQL Command object

ExecuteScaar method 2nd 3rd
SglCommand object

Parameters collection 2nd

SglConnection class (ADO.NET) 2nd
SglConnection object 2nd 3rd 4th
SqlDataAdapter

. [Seedso data adapters (ADO.NET)]
SqlDataAdapter class (ADO.NET) 2nd
SglDataAdapter object

. [Seedso data adapters (ADO.NET)]
SqlDataReader class (ADO.NET) 2nd 3rd
SqlDataReader object 2nd 3rd 4th 5th 6th

caling stored procedures 2nd 3rd 4th

SqlError class (ADO.NET) 2nd
SqlException class (ADO.NET) 2nd
Src attribute, Page object 2nd
SSlIs (server-side includes)
disadvantages 2nd
Globd .asax files 2nd
SSL (Secure Socket Layer)
postback information
STA (single-threaded gpartment) threading 2nd
Standards
Web services 2nd
date
foomgate 2nd 3rd
persistence
server controls 2nd 3rd 4th 5th 6th
session state
EnableSessionState attribute (Page object)
HttpSessonState class 2nd 3rd
Weh.Config/M achine.Config sessonState settings 2nd 3rd
View State
EnableViewState attribute (Page object) 2nd
EnableViewStateM ac attribute (Page object) 2nd
Web controls 2nd 3rd 4th

Web service-based state service 2nd 3rd 4th

ASP1.0 2nd
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browser requests 2nd 3rd 4th 5th 6th

Choosing Between Sesson States 2nd 3rd 4th 5th 6th

cookies 2nd 3rd 4th 5th 6th 7th 8th Sth 10th 11th

cookie-based sesson identity 2nd 3rd
cooklelesss&ssonldermty 2nd 3rd 4th 5th 6th

ligings
5.1, HTTPrequest using Telnet 2nd 3rd

5.10, timing read/write operationson sesson state 2nd 3rd 4th
5.2, Set-Cookie header 2nd

5.3, relative and absolute references 2nd 3rd

5.4, setting asesson vaue 2nd

5.5, getting asesson value 2nd

5.6, Sesson Start event 2nd

5.7, adding/displaying sesson vaues 2nd 3rd

5.8, out of process session state 2nd

5.9, starting State Server 2nd

using sesson state 2nd 3rd
addingvalues 2nd 3rd 4th
cleaning up after sesson state 2nd
initializing user dates 2nd
retrieving values 2nd

setting vaues 2nd 3rd
Webfams 2nd 3rd 4th 5th 6th 7th 8th

~ advantages/disadvantages 2nd 3rd 4th Sth
StaticFileHandler HitpHandler
. [Seedso HitpHandlers]
stored procedures
executing stored proceduresthat return data 2nd 3rd 4th Sth
passing parameters 2nd 3rd 4th 5th 6th
returning scaar values 2nd 3rd
versus text-based commands

stylesheets

associating documents with style sheets 2nd 3rd
creating style sheets 2nd
cregting XSLT sylesheets 2nd 3rd 4th
editing XSLT fileswith Visud Studio .NET
programmeaticaly performing XSL transformations 2nd 3rd
subclassing existing server controls 2nd 3rd 4th 5th
subdirectories
. [Seedso directories]
summarizing vaidation errors 2nd 3rd 4th
switches
XCOPY deployment 2nd 3rd 4th 5th
I-Y
A
IC
/D 2nd 3rd
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E 2nd
JEXCLUDE 2nd
JEXCLUDE;

IF

H

I

IK

I

M

IN

/0

/P

IQ

R

2nd 3rd

NIRIR[ZIZIESG

Sysem.Diagnogtics
Debug dass 2nd 3rd
PerformanceCounter 2nd
System.Web
TraceContext 2nd
System.Web section (Web.Config files)
authentication settings 2nd 3rd 4th
authorization settings 2nd
browser capabilities settings 2nd
compilaion settings 2nd 3rd
custom error settings 2nd 3rd
execution timeout settings 2nd
globdization settings 2nd 3rd
HTTP handler settings
HTTP module settings 2nd
page settings 2nd 3rd
process mode settings 2nd 3rd
sesson date settings 2nd 3rd
Traceseitings 2nd 3rd 4th
Web services settings 2nd 3rd
System.Web.UI.Control
events 2nd

for RuBoard
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T switch (XCOPY)
Tableclass 2nd
TableCdl dlass 2nd 3rd
TableRow class 2nd 3rd
tables
DataGrid class 2nd 3rd
hash tables. [See hash tables]
HtmiTable control 2nd
Htmi TableCdl control 2nd
Htmi TableCellCollection control  2nd
Htmi TableRow control 2nd
Html TableRowCollection control  2nd
HtmiTextAreacontrol 2nd
Table control 2nd
TableCdl control 2nd 3rd
TableRow control 2nd 3rd
tegs
XML. [See dements (XML)]
Tenet
HTTPrequests 2nd 3rd 4th Sth
tempdb (SQL Server)
text
hiding

HtmlInputText control 2nd
HtmiTextAreacontrol 2nd
Labe control 2nd 3rd
TextBox class 2nd
XmiTextReader class 2nd 3rd
XmlTextWriter class 2nd

versus stored procedures
TextBox class 2nd
TextPad text editor
tilde (~) character
server side control HREFs
time stamping output HTML (BeginRequest-EndReguest module) 2nd 3rd 4th 5th
timeout attribute
formsauthentication 2nd 3rd 4th
TimeOut property (HttpSessonState class) 2nd
Timing.agox codelising 2nd 3rd
Trace attribute, Page object
TraceContext class 2nd
TraceHandler HttpHandler
. [Seedso HitpHandlers]
TraceM ode attribute, Page object
tracdng 2nd 3rd 4th 5th 6th 7th 8h Sth 10th 11th 12th 13th 14th 15th 16th 17th 18th
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activating tracing via Trace attribute (Page object)
enabling gpplicationtracing 2nd 3rd 4th
enabling pagetracing 2nd 3rd 4th

assigning output categories 2nd 3rd 4th
ligings
3.1, smple page equipped for tracing with callsto TraceWrite 2nd 3rd 4th
3.2, categorized Trace.Write output 2nd 3rd
3.3, using Web.config to activate tracing for entire Web directories 2nd
sorting trace entries via TraceM ode attribute (Page object)
trace information categories 2nd
viewing gpplication trace data from remote browser windows 2nd 3rd
Weh.Config/Machine.Config Trace settings 2nd 3rd 4th
Transaction attribute, Page object
TransactionOption property (WebMethodAttribute class) 2nd

associating documentswith style sheets 2nd 3rd
creding style sheets 2nd
creating XSLT dylesheats 2nd 3rd 4th

editing XSLT fileswith Visud Studio .NET
programmeaticaly performing XSL trandformations 2nd 3rd

for RuBoard
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U switch (XCOPY)
UDDI (Universal Description, Discovery, and Integration) 2nd
Ul Culture attribute, Page object
uningtaling componentsfrom GAC  2nd
Universa Description, Discovery, and Integration (UDDI) 2nd
Unload event
Page object
Web controls
Unload event (custom server controls)

changingvalues 2nd 3rd 4th 5th 6th 7th
navigating documents 2nd 3rd
XPath queries. [See XML, XPeth queries)
uplevel/downleve rendering 2nd
uploading files

URL authorization 2nd 3rd 4th 5th
URL authorizetion
URL authorizetion 2nd 3rd 4th
URL authorization
location dement 2nd 3rd 4th 5th
using forms authentication with URL authorization 2nd 3rd 4th

URLs
location representation 2nd 3rd 4th
loginurl tribute
formsauthentication
rewriting pathsviaHttpModule 2nd 3rd 4th 5th 6th

URLSs (uniform resource locators) 2nd 3rd 4th

adding methods 2nd 3rd 4th 5th
adding properties 2nd 3rd 4th
Control directive 2nd
handling events 2nd 3rd
ligings
9.1, Search didog box 2nd 3rd
9.2, Search didog box with TitleBarText property 2nd 3rd
9.3, Regigter directive referencing a user control 2nd
9.4, custom control utilized in an ASP.NET Web Form 2nd
9.5, Search control with ShowAdvanced method 2nd 3rd
9.6, handling events 2nd 3rd
programming controlsinpages 2nd 3rd 4th
Regiger directive 2nd 3rd
user intercases
Web controls. [See Web controls]
User tables
UserData member (FormsAuthenticationTicket class) 2nd 3rd
UserRoleMappingstables
users
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initializing user dates 2nd
. [See dso state management]
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V switch (XCOPY)
vaidation
vdldatlng documents using W3C schemas 2nd 3rd 4th 5th 6th

validetion controls(vdldators) 2nd 3rd 4th 5th 6th
CompareVdidator 2nd 3rd 4th 5Sth
properties
VdidationCompareOperator enumeration 2nd 3rd
CusomVdidator 2nd 3rd 4th 5th
multiple validators
RangeVdidator 2nd 3rd 4th
RegularExpressonVdidator 2nd 3rd
RequiredFiddVaidator 2nd 3rd 4th
summaizing vaidationerrors 2nd 3rd 4th
VdidationCompareOperator enumeration 2nd 3rd
ValidationCompareOperator operators 2nd 3rd
VdidaionEventArgscdass 2nd 3rd
VaryBrowserBroken.aspx code listing
VaryBrowserFixed.aspx codelisting 2nd
VaryByCustom éttribute (OutputCache directive) 2nd 3rd 4th Sth
VayByCustom caching 2nd 3rd
VaryByHeader attribute (OutputCache directive) 2nd 3rd
VayByHeader caching 2nd 3rd
VaryByParam attrlbute (OutputCache directive) 2nd 3rd 5th

=y

VaryByParams attri bute (O (OutputCache directive) 2nd
View State
EnableViewState attribute (Page object) 2nd
EnableViewStateM ac attribute (Page object) 2nd
Web controls 2nd 3rd 4th
Visud Studio
creating .NET components
Visud Studio .NET
creating XSD schemas 2nd 3rd
editing XSLT files
Web References 2nd 3rd 4th 5th 6th 7th 8th
Visud Studio.NET
editing Web configurationfiles 2nd
Web Server Controls
. [Seedso server controls]
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W switch (XCOPY)
WH#C (World Wide Web Consortium)
XPath Web site
W3C
Web pages
SOAP (Smple Object Access Protocol) 2nd
XML DTD Web ste
XML schemasWeb site
W3C XML schemas

case sengtivity

Ilstlngs
10.34, W3C schemadefinition boilerplate  2nd

10.35, W3C schema containing adefinition for asmpletype 2nd
10.36, W3C schema containing an € ement definition that refersto atype definition 2nd
10 37 W3C schema containing acomplex typethat refersto asmpletype 2nd

W3C XSL Web site
W3C XSLT Web site
Walet attribute (Passportl dentity class)
WarningLevd attribute, Page object 2nd
Web browsers

pagerequests 2nd 3rd 4th 5th 6th

Web controls 2nd 3rd 4th Sth 6th 7th 8th S9th 10th 11th 12th 13th 14th 15th 16th 17th 18th 19th 20th

21s 22nd 23rd 24th 25th 26th
AdRotator class 2nd 3rd 4th 5th 6th

AdvertisementFile property 2nd
banner dimensons

liing 229 2nd 3rd

liing2.30 2nd
Buttonclass 2nd 3rd 4th

Calendar class class 2nd 3rd 4th Sth

CheckBox class 2nd 3rd 4t_h
databinding

. [Seedso databinding]
DataGrid class 2nd 3rd
Datal_lst cass 2nd 3rd 4th 5th 6th

equivalent HTML tags Zld 3rd
eventmodd 2nd 3rd
HttpApplication dass 