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Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 3

Update!! 04-25-2007 - Thereis now also a VB.NET version of the code available for download. Y ou find the download at the end of this article. For more
information about the translation, check out this blog post.

Thisis part three of the article series "Building Layered Web Applications' that shows you how to build N-Layer applications with Microsoft ASP.NET 2.0.
These articles teach you how to design, build and use custom business objects in your web application. The target audience for this series are developers that are
ready to make the switch from using Sql Dat aSour ce controlsto Obj ect Dat aSour ce controls with custom business objects. Experience with ASP.NET 2

and C# is necessary while some knowledge about object oriented design certainly helps.

Part one dealt with the design of the application: what business objects do you need to fulfill the requirements of the application. What should these objects be
capable of and how do they look. How do these business objects interact with other parts of the system? Part two showed you how to code the classes that were

designed in part one. Y ou saw how to implement the data access methods and database code and how the various classes were able to work together. Y ou also
saw how to use the API to programmatically create contact persons and their contact data and save those in a database. However, writing explicit code to work
with your business objectsisn't always fun, and can be a cumbersome task.

Therefore, this article (part three) deals with using the business objects in aweb application. You'll see how to use the ASP.NET controls like the GridView in
conjunction with the business objects. Y ou'll see how you can build pages that allow you to list, create, edit and delete your contact persons and their contact
data, like e-mail addresses and phone numbers.

If you haven't read part one or two yet, you should really read them first, as this article uses many concepts that have been explained in part one and two. The
entire series (including this current article) can be found here:

. Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 1
. Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 2
. Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 3

The article uses a SQL Server 2005 Express database which is easy to use in development scenarios. However, the downloads for this series also come with the T-
SQL scripts to recreate the database in SQL Server 2000 or SQL Server 2005. You'll find the download link at the end of this article. Besides the forementioned
SQL scripts and database, the download also contains the full source for the demo application in C#.

Introduction

Before we dig into the code for the web site, let's briefly recap the application's design | showed you in the two previous articles. The following figure shows the
four main components of the application:
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Figure 1 - The Four Main Components of the Contact Person Manager Application

Business Objects (BO)

First, there are anumber of business objectsthat livein the Spaanj aar s. Cont act Manager . BOnamespace, indicated by the rectangle on the right. The
classes used for these objects are the Cont act Per son, the Addr ess, the Emai | Addr ess and the PhoneNunber . They don't have any behavior, and can
therefore be considered as "dumb" objects. All they can do, is hold and expose data through their public properties. Additionally, each BO object hasa List
counterpart, like Cont act Per sonLi st , Emai | Addr essLi st and so on. These listsinherit from agenericslist, likeLi st <Cont act Per son> and are
used to hold collections of the business objects.

Each of the other three components of the application has a reference to the objects in the Business Objects layer. This means that the web site can consume
objectslike Cont act Per son that are returned from the business layer that in turn got them from the data access layer.

Business Logic Layer (BIl)

In the middle of the diagram, you see the Business Logic Layer; the bridge between the web site and the data access layer. The BIl gets instructions from the
presentation layer (the web sitein this example), to carry out tasks, like retrieving items from the data layer, or sending changed objects back into this layer.
Additiondly, it can perform tasks like enforcing security and carrying out validation, as you saw in part two of this article series.

Data Access Layer (Dal)
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The data access layer contains the code that directly interacts with the data source, a SQL Server database in the case of the Contact Person Manager application
but this could be any other kind of data source, like text or XML files, Access, Oracle, DB2 databases and any other data source you can come up with.

Presentation Layer
At the top of the diagram, you see the Web Site, the presentation layer of this application. It's the web site and the pages and code it contains that isthe main
subject of this article, as you have aready seen the other three parts in the previous two articles.

Building the Web Site

In part two of the article series | showed you how the site was set up: the important layers each have a separate folder under the special App_Code folder.
Besides that, the site contains two . aspx pages. Def aul t . aspx and AddEdi t Cont act Per son. aspx.

Thefirst onelists al the contact persons in the system and allows you to manage their contact records through G- i dVi ewand For mVi ew controls on the page.
The AddEdi t Cont act Per son. aspx page allows you to create a new or change an existing contact person in the system.

I'll start by a quick introduction of the setup of the site (web. conf i g, themes, styles and so on) followed by an explanation of the markup and code in
Def aul t . aspx and AddEdi t Cont act Per son. aspx.

Setup of the Site

In part two you saw the Solution Explorer of the application mainly showing the filesin the App_Code folder. Obviously, the entire site contains morefiles,
depicted in Figure 2:
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Figure 2 - The Solution Explorer for the Contact Person Manager Application

Besides the now familiar folders under App_Code, the site has afew other folders and files worth looking at.

App_Data and NLayer.mdf
Thisisthe SQL Server 2005 Express database used for the application. In the Download for this application you also find the SQL Scripts to recreate the
database on SQL Server 2000 or SQL Server 2005.

App_Themes and Css\Styles.css

The App_Thenes folder contains asingle theme called Def aul t which in turn holds asingle skin file that is used to change the appearance of the GridViews
used in the application. Instead of styling each individual Gri dVi ewused in the Def aul t . aspx page (four in total), | created a. ski n file that changesthe
styling of elements site-wide. Take alook at the contents of Gri dVi ew. ski n to see how thisworks:

<asp: Gi dVi ew runat ="server" Cel | Paddi ng="4" Gri dLi nes="None">
<Footer Styl e CssC ass="FooterStyle" />
<RowsSt yl e Cssd ass="RowStyle" />
<Sel ect edRowSt yl e CssCl ass="Sel ect edRowst yl e" />
<Pager Styl e CssC ass="Pager Style" />
<Header Styl e CssC ass="Header Style" />
<Al ternati ngRowStyl e CssC ass="Alternati ngRowStyl e" />
</ asp: Gi dVi ew>
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Each important * St yl e element hasits CssC ass set to aCSSclassdefined in thefile St yl es. css. When the page renders, these Cssd ass attributes are
translated to HTML cl ass attributes for the relevant HTML elements. For example, each Gri dVi ew header getsaHeader St y| e class set like this:

<tr cl ass="HeaderStyle">

The Header St yl e classin the CSS file then changes the appearance of the header to bold white letters on a blue background:

. Header Styl e

{
background- col or: #507CD1;

color: #fff;
font-wei ght: bold;
}

Thisway, dl the GridViewsin the site have the exact same appearance. More importantly, when you want to change the appearance, you now need to do thisin
only one location: the St yl es. css file. Theweb. conf i g (discussed next) contains a setting that applies the Default themeto all pagesin the site.

Web.confi

Theweb. cgnf i g fileismostly a standard config file, with only two important settings. The <connect i onSt r i ngs> element and the <pages />
element. Under the<connect i onSt ri ngs> node you find two connection strings, with one being commented out, The first contains a connection string that
pointsto alocal SQL Server Express database with the database in App_Dat a, while the other points to a database on a commercial version of SQL Server 2000
or 2005. Refer to this article about configuring SQL Server 2000 or 2005 if you need more information about using this second connection string.

The<pages /> element contains asingle attribute that tells ASP.NET to apply the Default theme to all pagesin the site:

<pages theme="Default" />

If you remove the theme attribute, you'll seethat the G- i dVi ew controlsin the site will return to their default layout.

With the additional filesin the site looked at, let's take alook at how you can display contact persons on a page.

Displaying all Contact Persons in the System

Because much of the work has already been done by writing the code in the BO, BIl and Dal layers, displaying alist of contact personsis now super easy. To
display alist of usersinaGri dVi ew, follow these 7 steps:

. Create anew page and switch to Design View. Add aGr i dVi ewto the page by dragging it from the Toolbox on the design surface.

. Open the GridView's Smart Task panel and under Choose Data Source select <New data source>.

. In the Data Source Configuration Wizard, Select Object and click OK.

. In the Choose a Business Object, make sure Show only data components is checked and then choose the appropriate business object from the list. In my
case, | chose: Spaanjaars.ContactManager.Bll.ContactPersonManager:

A WN P
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Two Button controls For each contact data type, there are two buttons: an "Add New" and a"Show List" button. To make it easier
for auser to focus on atask, these buttons either show or hidethe Gri dVi ewand the For nVi ew, so only
oneisvisible at any given time.

When the Vi ewfor the e-mail addresses becomes visible, the G i dVi ewknows it must display its data and tellsthe Cbj ect Dat aSour ce to get alist of
Emai | Addr ess objects from the Enai | Addr essManager classby calling Get Li st . Recall from part two that this method requires the ID of the contact
person. The Obj ect Dat aSour ce getsthisID by looking at the Sel ect edVal ue property of the G i dVi ew, that was set in the RowConmand you just saw.

<asp: Ooj ect Dat aSour ce | D="odsEnui | Addr esses" runat ="server"
Dat aCbj ect TypeNane=" Spaanj aar s. Cont act Manager . BO. Enai | Addr ess"
Del et eMet hod="Del et e" | nsert Met hod="Save" Sel ect Met hod="GCet Li st"
TypeNane="Spaanj aar s. Cont act Manager . Bl | . Enai | Addr essManager "
Updat eMet hod=" Save" >
<Sel ect Par anet er s>
<asp: Control Par anmet er Control | D="gvCont act Per sons"
" OONanme="cont act Per sonl d" PropertyNane="Sel ect edVal ue" Type="Int 32" />
</ Sel ect Par anet er s>
</ asp: bj ect Dat aSour ce>

Finally, if the selected contact person had any e-mail addresses, they are displayed inthe Gri dVi ewusing standard BoundFi el ds.

Much of the editing of the Emai | Addr ess objectsis done automatically by the standard controls. For example, the Delete column will automatically trigger the
Del et e method of the Obj ect Dat aSour ce. Similarly, when you update an item inthe G- i dVi ew, the Save method of Emai | Addr essManager is
called automatically. This method then gets areference to the Enai | Addr ess that is being edited, so first the BLL and then finally the DAL knows what

record to update.

However, there are afew eventsthat are triggered in the code behind that contain some interesting code. If you look in the code behind, you see the following
regionsand thef v_I t em nser ti ng method:

protected wvoid fv Itemlnzserting(object sender, Form\

ewlnsertEventirgs e)

AszignContactPersonld(e) ;

H
Addresses
E-mail Lddresses

Phone Numbers

Figure 7 - The Collapsed Code for the Default.aspx Page
fv_Item nserti ngistheevent handler for al three For mVi ew controlsin the page and handlestheir | t enl nsert i ng event. I'll get to that alittle later.

Each of the regions contains similar code that responds to button clicks and other events to show or hide the G- i dVi ew or the For nVi ew. It also features an
| t enConmand handler that showsthe Gri dVi ewagain whenever the user clicks the Cancel link on the For nVi ewto cancel an insert operation:

protected void fvEmail Address_I t enConmand(
" [Cobj ect sender, FornVi ewComrandEvent Args e)
{

swi tch (e. CommandNane. ToLower ())
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