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

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.

Update!! 04-24-2007 - Fixed a bug in the stored procedure that deletes a Contactperson, based on feedback from reader csharpdev. This aso effects the
downloadable code for this article, which now also has the update applied.

Update!! 02-25-2007 - | made some changes to the way the lists with contact data are used. Previously, the ContactPerson implemented properties of type
Li st <T> directly, but | have now created separate types for the lists.

Thisis part two 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 Cbj 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. The design | am going to show you in these articlesis asimplified
version of adesign you would usein areal world application. It doesn't feature all the necessary functionality your application needs, but instead focuses on the
underlying concepts.

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. This article (part two) continues where the previous article stopped: it shows you how to code the classes that were designed in
part one. You'll see how to implement the data access methods and database code and you'll learn how you can connect these classes. Part three then deals with

using the business objectsin aweb application. You'll see how to make use of the out-of-the-box ASP.NET 2.0 controls together with the business objects coded
in this part.

If you haven't read part one yet, you should really read it first, as this article uses many concepts that have been explained earlier. Afterwards, check out part
three where you'll see the concepts from this article in an actual web site. 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 scenario's. However, the downloads for this series also come with the
T-SQL scriptsto 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

In part 1 you saw the design of the classes that make up the Contact Manager application. Y ou saw the classes in the Business Objects layer, the Business Logic
Layer and you saw a number of classesin the DAL (Data Access Layer).
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In thisinstallment, I'll show you the code for these classes. Y ou'll see how to implement the public properties for each of the classes in the Business Objects
layer, how to write the code for methods like Get | t emand Get Li st , and you'll see how to connect to the database in a safe, transactional manner for inserts
and updates. But, before we dig into the code, let's take a brief ook at the class design again. With the class design in mind, it's easier to make decisions for the
layout of your project. Although you could simply drop all your classesin the App_Code folder or in a separate class library project all under the same

namespace, it's often easier to put them in separate folders and namespaces so the code is easier to find. The following figure shows the organization of the
classesin the application:

Classes and Enums in the Spaanjaars ContactManager BO Namespace
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Classes in the Spaanjaars. ContactManager Dal Namespace

| ContactPersonDB % | | AddressDB E
Class Class

- ; @ /

| EmailAddressDB 7 | ' PhoneNumberDB £
Class Class

Figure 1 - The Full Class Diagram for the Contact Person Manager Application

At the top of the image you see the business objects in the BO namespace. These classes are placed in the Spaanj aar s. Cont act Manager . BOnamespace,
following a best practice in namespace names where each namespace is named in the format CompanyName.ProjectName.Layer. | also put the enumerationsin
that layer, asthey are used directly astypesfor certain properties of the classes in the same layer.

All the* Manager classes are put in the Spaanj aar s. Cont act Manager . Bl | namespace and similarly, | put the * DB classes in the Spaanj aar s.
Cont act Manager . Dal namespace.

To continue this separation, | also used different folders inside the App_Code folder of the application. In alarger application you may want to use three
separate class libraries instead. The Business Layer class library would then have areference to the Business Objects and Data Access class libraries, the DAL
would also have areference to the Business objects layer, while the final web site would reference the BO and BLL layers. In the sample application for this
article, | decided to keep things simple and store everything in separate folders under App_Code, but the exact same principles would apply if you'd be using
classlibrary projects.

So, after | created abrand new web sitein Visual Studio 2005 (I am using the Professional Edition, but you can follow along if you have the Express Edition), |
added four folders under the special ASP.NET App_Code folder, and put a number of empty class filesin them, each one named after the class or enum from
the diagram in Figure 1. | ended up with the following Solution Explorer:
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Solutmn Explorer - T AN-LayerDesign’, E
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BEJ G oyerDesiont
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..... #] AddressManager.cs
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----- “#] PhoneMumberManager.cs
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& [ Collections
... ] AddressList.cs
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..... ] AppConfiguration.cs
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..... i3 Web.Config

Figure 2 - The Solution Explorer for the Contact Person Manager Application

Each classin the Busi nessLogi c folder isputinthe Bl | namespace, filesinthe Busi nessObj ect folder fal under the BO namespace while the classes
inthe Dat aAccess folder are put in the Dal namespace. For example, the Addr ess classin the Busi nessObj ect folder lookslike this:

namespace Spaanj aars. Cont act Manager . BO
{
public class Address

{

/1 1nplenmentation here
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}
}

Although the enumerations actually fall under the BO namespace, | added them in a separate folder so they are easier to find.

Now that you've seen the basic structure of the site, let's take alook at the actual code for the classes.

Code Organization in the Contact Person Manager Application

Before | show you the specific implementation of the classes, let'sfirst take alook at the basic structure of the classfiles. To make it easier to locate and
maintain code, | often wrap them in#r egi on / #endr egi on constructs. | typically use at |east four different regions although | don't use all of them in every

file. Figure 3 shows the collapsed code for atypical business object:

E namespace Spaanjaars.ContactManager.BO

B public class Rddress

= Private Variables
& Public Properties
-}

-1
Figure 3 - The Collapsed Code for the Address Class Showing Two Code Regions

ThePrivate Vari abl es region contains al the backing variables for the public properties and optionally other private, class scoped variables for the
business objects. They're often assigned a default value here as well. For example:

private string street = String. Enpty;

ThePubl i ¢ Properti es region contains al the properties that the class exposes, like | d, St r eet and HouseNunber in the case of the Addr ess class.
Most of these properties use the private fieldsfromthe Pri vat e Vari abl es region.

Figure 4 shows the collapsed code for atypical classin the data access layer:
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E namespace Spaanjaars.ContactManager.Dal

t

B public class Address

& Public Methods

- }
-}
Figure 4 - The Collapsed Code for the AddressDB Class Showing Two Other Code Regions

Many classes in the sample application contain aregion called Publ i ¢ Met hods. Thisregion contains the class's public methods that are used to interact with
the object and the underlying database. Y ou'll find methods like Get | t emand Cet Li st to retrieve the objects, and Save and Del et e to propagate object
changes back to the database. In addition, the class also containsaPr i vat e Met hods region that contains methods that are only accessible from within the
classthat defines them.

Coding the Classes for the Contact Person Manager Application

With the code organization behind our back, it's time to look at the actual implementation of the classes. Since the Addr ess, Emai | Addr ess and
PhoneNunber classes are very similar, I'll only look at one of them: the Emai | Addr ess class. Of course, I'll also show you the Emai | Addr essManager
and Emai | Addr essDB classes as we progress through the code.

After you have seen the Emai | Addr ess class, I'll take adetailed look at the Cont act Per son class. Since this classis abit more complex than the other
three, it helps to understand the other three classes before you look at Cont act Per son.

The EmailAddress Class - Implementation

Thefirst regionintheclass, caled Pri vat e Vari abl es containsthe following code:

private int id = -1;

private string email = String. Enpty;
private Contact Type type = Contact Type. Not Set ;
private int contactPersonld = -1;

The privatefieldi d isinitialy setto- 1. Thisvalueis used later on to determine whether an object isentirely new (i d isstill -1), or that it already has an
associated record in the database (i d is greater than 0). Normally, thisis considered a magic number, where a fixed number has a special meaning that cannot be
derived easily by its value. Magic numbers are usually considered a bad programming practice. Y ou can avoid magic numbers by using Nullable Types (new in .
NET 2) whereani nt could benul | aswell to indicate it doesn't have avaue. In this case, | can live with the magic number. Legal valuesfor thei d and
cont act Per sonl d fields come from identity columns in the database. These values are always greater than zero, so it's clear from the code that - 1 means
something special. If you don't like this, then check out Nullable Types on the MSDN site.

Theenai | field (which contains the actual e-mail address) defaultsto St ri ng. Enpt y whilethet ype defaultsto Cont act Type. Not Set , acustom value
of the Cont act Type enumeration to indicate it hasn't been set to another value before. Think of thisasanul | value for the Cont act Type type. Finaly, the
contact Personl dissetto- 1 aswell.

Inthe Publ i ¢ Properti es region of the code, you find one property for each of these fields. All of them look similar to this:
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public string Email

{
get

{

return email ;

set

{

emai | = val ue;
}
}

Y ou can see that each of the private fields is used as a backing variable for the public property.

Earlier | said that the classes in the BO namespace, like Emai | Addr ess, are"dumb” classes. They are not capable of performing any action; all they dois
contain data. To work with instances of Erai | Addr ess, you need to use the methods in the Emai | Addr essManager class.

Working with Instances of EmailAddress
The Enmai | Addr essManager contains anumber of methods that allow you to perform CRUD operations on an Enai | Addr ess: Create, Read, Update and
Delete. Let'stake alook at Read first.

First of al, the Enai | Addr essManager class has amethod called Get | t em This method accepts the ID of the Errai | Addr ess in the database. The
implementation of this method isreally simple: al it does is forward the call to the Get | t emmethod in the data access layer:

public static Email Address Getlten(int id)

{
return Enmil AddressDB. Getlten(id);

}

Although this seems like alot of work for nothing (why not have the calling code access the DAL method directly?), it serves a distinct purpose. Although not
implemented in Get | t emfor the Emai | Addr essManager class, the code in the business layer is an ideal place for things like security. Instead of directly
calling Enmai | Addr essDB. Get | t em you could perform a security check first to determine whether the current user has sufficient access right to perform the

call. You could, for example, modify Get | t emso it looks like this:

public static Email Address Getlten(int id, |Principal currentUser)

{
if (!'currentUser.|slnRol e("Enail AddressManagers"))
{
t hr ow new Not Support edExcepti on(@ You' re not allowed to call
Enai | Addr essManager. Get |t em when you're not in the
Emai | Addr essManagers role");
}
return Email AddressDB. Getlten(id);
}

Y ou would then call this method from an ASPX page like this:

Emai | Addr ess nyEmai | Address = Enmi | Addr essManager. Get I ten(10, Context. User);

And, instead or in addition of this, you could use this method to cache the object returned by Get | t emfor some time, so you don't have to hit the database
every time you need to work with the object. Another valid activity for methods in the business layer is validation. Y ou'll see how this works when the Save

method is discussed.

Since these kind of requirements - security, validation, caching and so on - are often application specific, it'simportant to implement them in the business layer.
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If you implement them in the data access layer, you can't reuse that layer in an application that has different requirements or demands.

The Get | t emmethod is static which means you can call it without an object instance. With this method, calling code can get an instance of Erai | Addr ess
with asingle line of code:

Enei | Addr ess nmyEmai | Addr ess = Enmi | Addr essManager. Getlten(id);

wherei d isthe ID of avalid Emai | Addr ess in the database.

Asyou saw, Get | t emin the business layer simply forwards the call to Get | t emin the Enri | Addr essDB class. That method looks like this:

public static Enail Address Getlten(int id)

{
Enwi | Address nyEmai | Address = nul | ;
usi ng (Sgl Connecti on myConnection =
new Sqgl Connecti on( AppConfi gurati on. ConnectionString))
{
Sql Command myCommand = new Sgl Conmand(
"sprocEnmi | Addr essSel ect Si ngl eltent, myConnection);
myConmand. CommandType = ConmandType. St or edPr ocedur e;
myCommand. Par anet ers. AddW t hVal ue("@d", id);
nmyConnect i on. Open() ;
usi ng (Sgl Dat aReader myReader = nyConmand. Execut eReader ())
if (nmyReader. Read())
nyEmei | Address = Fi | | Dat aRecor d( nyReader) ;
}
nyReader . Cl ose();
}
nmyConnection. C ose();
}
return nmyEmai | Address;
}

First, this method creates anew Sql Connect i on by passing in the connection string (retrieved from theweb. conf i g file through the static property
Connect i onStri ng onthe AppConf i gur ati on class). It then creates and sets up anew Sgl Conmand. The command is configured to call astored
procedure called spr ocEnai | Addr essSel ect Si ngl el t emwhich returnsasingle Enai | Addr ess by itsID. ThisID is passed to the stored procedure
by adding a parameter object to the command using AddW t hVal ue. The stored procedureitself is as straight forward as it can be:

CREATE PROCEDURE sprocEmai | Addr essSel ect Si ngl el t em
@d int
AS

SELECT

Id,

Emai |l ,

Emui | Type,

Cont act Per sonl d
FROM

Emai | Addr ess
WHERE

Id = @d
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This procedure simple retrieves al the fields from the Enai | Addr ess table for the specified ID.

The Get | t emmethod in the Enai | Addr ess DB class finally opens a connection to the database and then calls Execut eReader to get an open

Sql Dat aReader . Each row inthe Sql Dat aReader implementsthe generic | Dat aRecor d interface that gives you strongly typed access to the values
within each row. The private helper method Fi | | Dat aRecor d isthen used to create and fill an instance of the Emai | Addr ess class based on the datain the
| Dat aRecor d instance:

private static Email Address Fill Dat aRecord( | Dat aRecord mnyDat aRecor d)

{
Enmi | Address nyEmai | Addr ess = new Emai | Addr ess() ;
nyEmai | Address. | d =
nmyDat aRecor d. Get | nt 32( nyDat aRecord. Get Ordi nal ("1d"));
nmyEnmai | Addr ess. Emai | =
nmyDat aRecor d. Get St ri ng( myDat aRecord. Get Ordi nal ("Email"));
nmyEmai | Addr ess. Type = (Cont act Type)
nyDat aRecor d. Get | nt 32( nyDat aRecor d. Get Or di nal (" Enwi | Type"));
nmyEmai | Addr ess. Cont act Personld =
nyDat aRecor d. Get | nt 32( myDat aRecor d. Get Or di nal (" Cont act Personl d"));
return nyEmai | Address;
}

This method first creates a new instance of the Enai | Addr ess class and then copies each of itsfields from the | Dat aRecor d inthe Emai | Addr ess. At
the end of the method, the Enai | Addr ess object isreturned. This helper method is used to create a single instance of each classin Get | t em but is also used
to get lists of objectsin the Get Li st methods. To make it easier to use this code as the basis for an implementation of a different database, the method accepts
an | Dat aRecor d, an interface that all DataReaders, like the Sql Dat aReader and the O eDbDat aReader implement.

The code in this method simply copies the data from the reader into the private fields of the classes by calling the appropriate Get * methods. These Get *
methods expect a zero based index of the columnin the | Dat aRecor d. However, using "magic numbers" in your code makesit hard to maintain and read, so |
used Get Or di nal to "trandate" the name of acolumn in itsindex. Why the Get * methods don't have an overload that accepts a string with the column name
aswell is beyond me though. This may be a nice addition for the .NET 3.5 framework.

Since all the properties of the Emai | Addr ess are required columnsin the database, there's no need to check for nul | valuesin the helper method. In cases
where you do expect nul | values, you need to take extra precautions, as is the case with the Addr ess class. Thisis code from that classsFi | | Dat aRecor d
method:

if (!nmyDataRecord. | sDBNul | (nmyDat aRecord. Get Ordi nal ("Zi pCode")))

nmyAddr ess. Zi pCode =
nmyDat aRecor d. Get Stri ng( myDat aRecor d. Get Or di nal (" Zi pCode"));
}

Since Zi pCode isnot arequired column in the Addr ess table, | haveto check for nul | valuesusing | sDBNul | . Only when the columnisn't nul | , | assign
the Zi pCode property the value from the reader. Otherwise, | leaveit to its default value of St ri ng. Enpty.

At theend of Get | t emin the data access layer, the Emai | Addr ess object isreturned to Get | t emin the businesslogic layer which in turn returnsit to the
client.

Asyou can see, the code in the Enai | Addr essDB classistied to a specific database provider: SQL Server. However, with minimal changes, you can make it
work with Access or Oracle. Alternatively, you can write almost completely provider agnostic code using the new database provider factory model in .NET 2.
Check out my book ASP.NET 2.0 Instant Results for an example of this in the chapter The Wrox Blog.

But, however you change the code in the DAL, you don't heed to change the business objects or business logic layers; as long as the DAL returns an object from
the BO namespace, which is shared between the BIl and the Dal namespaces, everything will work, regardless of the database you're using.
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The Get Li st method in the Enai | Addr ess classin the Business Layer follows a similar approach. However, since we're potentially working with more
than one e-mail address, we need some way to work with a collection of Enai | Addr ess records. In .NET 2, Microsoft introduced a concept called Generics
that allow you to write classes that can work with different types of other classes. In the case of the Cont act Per son, | make use of the generic Li st <T>
class. TheLi st <T>worksvery similar to an Ar r ayLi st inthat it alowsyou to easily add and remove objectsto alist. However, one of the shortcomings of
the Ar rayLi st isthefact you can store *any* object in it. So, it's possible to accidentally store both an Enai | Addr ess and an Addr ess inalist. This
obviously can lead to problems when you want to use thelist to bind it toaGr i dVi ewfor example. The Gri dVi ewisset up to work with asingle object type
and will be confused (and raise an exception) when you pass it different object types. Also, becausethe Gri dVi ewisn't able to determine the actual type of the
object, it also can't generate strongly typed columns for you, impacting the design time experience and your productivity.

TheLi st <T> on the other hand is designed to work with objects of type T. Y ou determine what T represents when you declare avariable of typeLi st <T> as
in the following example that creates alist that can only hold Erai | Addr ess instances:

Li st <Emmi | Addr ess> tenpLi st = new Li st <Emmi | Address>();

With this declaration, you'll get a compile time error whenever you try to add an object to the list that is not of type Erai | Addr ess.

In my initial design for this application, | used Li st <T> directly. So, my Cont act Per son class had properties of type Li st <Addr ess>,

Li st <Emai | Addr ess> and so on. Additionally, the Get Li st methods would work with and return types of Li st <T> aswell. However, after a discussion
with someone | work with, | decided to create four separate * Li st classes, each inheriting from its generics counterpart. For example, the

Emai | Addr essLi st classlookslikethis:

public class Enmil AddressLi st : List<Enail Address>

{
public Email AddressList()

{1
}

Although at this stage | am not really adding anything to Li st <T> in my custom list, this additional layer serves two purposes. First of al, the APl has now

become alot simpler for users unfamiliar with generics as the generics have been taken out of the APl completely. So, instead of declaring alist that can hold e-
mail address records with the following generics syntax:

private List<Emil Address> enui |l Addresses = new Li st <Emai | Addr ess>();

you can now declare an address list with this simplified code:

private Enmil AddressLi st enmi | Addresses = new Enmi | Addr essLi st ();

Thiscodeisalot easier to read and understand by other developers.

Another benefit of the separate classisthat it is easier to add additional methods or even change the underlying type of Ermai | Addr ess completely, to
something like Col | ect i onBase for example without breaking existing code.

Once you understand alittle how Li st <T> and the classes that inherit from it work, the rest of the codein Get Li st isstraight forward:

public static Email AddressLi st GetList(int contactPersonld)

{
Enmi | Addr essLi st tenpList = null;

usi ng (Sql Connecti on nyConnection =
new Sgl Connecti on( AppConfi gurati on. ConnectionString))
{

/1 Open connection here. Not shown.
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usi ng (Sql Dat aReader nyReader = nyConmand. Execut eReader ())

if (nmyReader. HasRows)

{
tenpLi st = new Emai | AddressLi st ();

whi | e (nyReader. Read())

{
t enpLi st . Add( Fi | | Dat aRecor d( myReader) ) ;

}

}
nyReader . d ose();

}

}
return tenplist;

}

Oncethe Execut eReader method returns an open Sql Dat aReader , the code starts looping, creating a new instance of Ermai | Addr ess with

Fi | | Dat aRecor d and adding it to the list on each iteration. Creating the Erai | Addr ess object isidentical to the codein Get | t em Theinitial time it took
to the create the private hel per method has now been compensated for as we can easily reuseiit in different situations where we need to create an

Enai | Addr ess from any object that implementsthe | Dat aRecor d interface.

Inserting, Updating and Deleting Data
Whileit's nice that you can read asingleitem or alist of items from the database, the Enmi | Addr essManager classreally needs some methods to send data
to the database. In particular: it needsan | nsert , an Updat e and aDel et e method to complete the CRUD acronym | talked about earlier.

In the case of the Contact Person Manager application, both | nsert and Updat e are handled by the same upsert method: Save( ) . This means that the code
in the business logic and in the data access layer makes no distinction between these two operations.

The Save method in the business layer is straight forward; just as you saw with Get | t emand Get Li st , it smply forwards the call to the DAL. It storesthe
return value of the Save method (which isthe ID of the Enai | Addr ess in the database) in the | d property:

public static int Save(Enail Address nyEnai | Address)

{
nyEmai | Address. | d = Emai | Addr essDB. Save( nyEnai | Addr ess) ;

return nyEmail Address. | d;
}

Remember, this would be the place to do security checks. For example, you could check if the current user was a ContentM anager before you'd alow the call to
Save() . After | show you how Save() isimplementedin the DAL, I'll show you another variation of Save in the business layer that validates the

Emai | Addr ess beforeit sendsit to the DAL.

The current version in the demo application calls the Save method on the associated database class. Let's take alook at the code to see how this all works. This
isthe Save() method inthe Emai | Addr essDB classin the data access layer:

public static int Save(Enmil Address nyEnai | Address)
{
int result = 0;
usi ng (Sql Connecti on nyConnection =
new Sgl Connect i on( AppConfi gurati on. ConnectionString))

{
Sql Command nmyCommand = new Sql Command(
"sprocEmai | Addr essl nsert Updat eSi ngl el t ent', myConnecti on);

nmy Command. CommandType = CommandType. St or edPr ocedur e;

if (myEmail Address.|d == -1)
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{
nmy Command. Par anet er s. AddW t hval ue(" @d", DBNull. Val ue);
}
el se
{
myConmand. Par anet ers. AddW' t hVal ue(" @d", nyEnail Address. |d);
}
myCommand. Par anet ers. AddW t hVal ue(" @n=i |l ", nyEmai | Address. Email);

nmy Command. Par anmet er s. AddW t hVval ue(" @nai | Type", nyEmail Address. Type);
nmyComrand. Par anet er s. AddW t hVal ue(
"@ont act Personl d", nyEnai | Addr ess. Cont act Personl d) ;

DbPar anet er returnVal ue;

returnVal ue = nyCommand. Cr eat ePar anet er () ;

returnVal ue. Directi on = ParaneterDirection. ReturnVal ue;
nmyConmand. Par anet er s. Add(r et urnVal ue) ;

nmyConnecti on. Open() ;

myConmand. Execut eNonQuery();

result = Convert. Tol nt 32(returnVal ue. Val ue) ;
myConnect i on. d ose();

}

return result;

}

Similar to what you saw before, this code sets up a connection and a command to call the stored procedure
sprocEnai | Addr essl nsert Updat eSi ngl el tem

Then, based on whether the ID of the Emai | Addr ess is- 1 (anew item) or greater than - 1 (an existing item), it creates a parameter called @ d and passesiit
therelevant value: DBNul | . Val ue (which trandatesto nul | in database land) for the new item, or the actual ID for an existing item. Thisisthe "magic
number" | talked about earlier in the article. I'll show you in abit how the stored procedure deals with these values.

The code then continues to setup a few other parameters for the other fields of the Emai | Addr ess class: enai |, enai | Addr essType and
cont act Personl d.

It also setsup aRet ur nVal ue parameter to catch the return value from the stored procedure. This procedure returns the new ID of an item when it'sinserted,
or the existing ID in case of an update.

At theend, Execut eNonQuer y iscaled to send the data to the database, the return value is retrieved from the parameter which is then returned to the calling
code. It's useful to have the Save method return the ID of theitem so you can useit in your presentation layer somehow, for example, to redirect the user to a
details page shopwing the new e-mail address.

Thefinal thing you need to look at is the stored procedure that performs either the INSERT or the UPDATE:

CREATE PROCEDURE sprocEmai | Addr essl nsert Updat eSi ngl el t em
@d int,
@nmai | nvarchar (100),
@nui | Type int,
@ont act Personl d int
AS

DECLARE @ret urnVal ue int
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IF (@d IS NULL) -- New Item
BEGA N

I NSERT | NTO Enmi | Addr ess
(

Emai | ,
Emai | Type,
Cont act Per sonl d

)

VALUES
(
@nmail,
@i | Type,
@ont act Per sonl d

)
SELECT @ReturnVal ue = SCOPE_| DENTI TY()

END
ELSE
BEGA N

UPDATE Enmi | Addr ess SET

Email = @mail,

Emai | Type = @mai | Type,

Cont act Personld = @ont act Personl d
WHERE 1d = @d

SELECT @ReturnValue = @d

END
| F (@FERRCR ! = 0)
BEG N
RETURN -1
END
ELSE
BEA N
RETURN @Ret ur nVal ue
END

€o)

When the @ d parameter containsnul | , the code performs an | NSERT in the Enai | Addr ess table. It then uses SCOPE_| DENTI TY() to get the new ID of
the record that was just inserted.

If @ d does contain avalue, the procedure performs an UPDATE for the requested record and then assigns the ID of the record to the @ et ur nVal ue variable
whichisreturned at the end to the calling code.

In both case, the ID of the record is returned to the calling code. Thereit is caught by the return value parameter, converted to ani nt and returned to the Save
method in the business logic layer.

Earlier | said that the Save method in the business logic layer is aso agood place to validate the objects you're saving. To do this, you can implement a method
likethis:

private static void Validate(Enail Address nyEnai | Addr ess)

{
if (String.!lsNull O Enpty(nyEneil Address. Enail))
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t hrow new Excepti on( @ Cannot save an Emai |l Address
wi thout a valid Email property.");

}
if (nmyEmail Address. Type == Cont act Type. Not Set)
{

t hrow new Excepti on( @ Cannot save an Enmi | Address
wi thout a valid Type property.");

}
if (nmyEmail Addr ess. Cont act Personld == -1)
{

t hrow new Excepti on( @ Cannot save an Emai | Address
wi thout a valid ContactPersonld property.");

}
}

This method accepts an instance of Enai | Addr ess, validates its properties and then throws an exception when the Enai | Addr ess doesn't appear to be
valid. In this example, the Emai | Addr ess isconsidered invalid when the Emai | property has not been set, when the Ty pe property is still Cont act Type.

Not Set or when the Cont act Per sonl d containsavaue of - 1.
You cal the Val i dat e method right before you send the object to the data access layer:

public static int Save(Enmil Address nyEnai | Address)

{
Val i dat e( myEmai | Addr ess) ;
myEmai | Address. 1d = Enai | Addr essDB. Save( nyEnai | Addr ess) ;

return nyEmail Address. | d;
}

Since the Save method can now throw exception when the object is not in avalid state, it's a good idea to implement a public method Val i dat e aswell that
performs the same validation but doesn't throw the exception. Y ou could add an overload for the Val i dat e method and have it accept a bool that indicates
whether or not you want to throw an exception when the object isin an invalid state. With the public Val i dat e method, users of your class can check if the

object isvalid before they attempt to call Save.

The Delete mechanism in the Enai | Addr essManager classfollows avery similar approach, so | won't show you the code for this. Instead, you're advised to
download the entire application at the end of this article and see for yourself.

This concludes the fields, properties, constructors and methods of the three contact record classes. While | only showed you the implementation for the
Enmi | Addr ess class, it should be easy to understand Addr ess and PhoneNunber aswell, as both of these classes follow the exact same pattern.

In the next section, I'll show you the Cont act Per son class.

The ContactPerson Class - Implementation
The Cont act Per son classis discussed separately, because it has a few twists that are worth looking at.

InthePrivate Variabl es andPubl i c Properti es regionsyou see code that sets up three lists: one for the Emai | Addr esses, onefor the
Addr esses and for the PhoneNunber s. Here's the code for the three private backing variables:

private AddressList addresses = new AddressList();
pri vat e PhoneNunberLi st phoneNunbers = new PhoneNunberLi st();
private Email AddressLi st enail Addresses = new Emai | AddressList();

These lists allow you to access the respective contact data collections for a contact person. Earlier you saw how each of these lists inherits from its generics
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Li st <T> counterpart.

There's one more public property that's worth looking at: the Ful | Narne:

public string Full Nane

{
get
{
string tenmpVal ue = firstNang;
if (!'String.|sNull O Enpty(m ddl eNane))
tenpValue += " " + m ddl eNaneg;
}
tempVal ue += " " + | ast Nang;
return tenpVal ue;
}
}

You'll see there's no backing variable for the Ful | Nane property because the getter makes use of existing variables: f i r st Nane, m ddl eNane and
| ast Nane to build up the complete name of a Cont act Per son. With this property, showing a contact person's full name is now as easy as accessing this
property. Client code no longer needs to bother with the individual fields, and whether the mi ddl eNamre actually contains a value or not.

The Get Li st method of Cont act Per sonManager isamost identical to the ones you saw before, so | won't go over it anymore. The Get | t emmethod,
however, is quite different. In addition to getting its own data, the Get | t emmethod is also responsible for getting the associated contact records, like

Addr esses and Phonenunber s. However, since there are circumstances where you may not need to associated contact records, the Get | t emmethod has a
second overload that allows you to control this. Either call Get | t emwith only the ID of the contact person, or call Get | t emand passf al se for the second
parameter: get Cont act Recor ds. If you call Get | t emwiththe D andt r ue asthe value for the get Cont act Recor d parameter, you get afully
populated Cont act Per son object, with all of its contact data collections set up as well.

public static ContactPerson Getlten(int id)

{
return Getlten(id, false);
}
public static ContactPerson Getlten(int id, bool getContactRecords)
{

Cont act Per son nyCont act Person = Cont act Per sonDB. Get | ten(i d);
if (nyContactPerson != null && get Contact Records)

{
myCont act Per son. Addr esses = Addr essDB. Get Li st (i d);
nmyCont act Per son. Emai | Addr esses = Enmi | Addr essDB. Get Li st (id);
nmyCont act Per son. PhoneNunber s = PhoneNunber DB. Get Li st (i d);

}

return nyCont act Per son;

}

Thefirst overloads calls the second, and passes a default value of f al se for get Cont act Recor ds.

Just aswith the Emai | Addr essManager class, the Cont act Per sonManager classcallsCont act Per sonDB. Get | t en{i d) togeta

Cont act Per son instance from the database. It then checksif the Cont act Per son returned from the DAL is not null and that get Cont act Recor ds is
t rue. If both aret r ue, the code proceeds by assigning values to the three lists for the Addr esses, Enai | Addr esses and the PhoneNunber s. Each of
these lists gets avalue by calling its associated Get Li st method in the DAL, passing it the ID of the contact person. That way, the Addr ess class knows for
which contact person it must retrieve address records for example.
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At the end of the code, if the Cont act Per son was found in the database, it is returned to the calling code. Otherwise, ny Cont act Per son would contain
null indicating to calling code that thereisno Cont act Per son for the requested ID.

The Save method of the Cont act Per sonManager classis aso capable of saving the associated contact records. It does this by calling Save on each
contact record in the list when requested:

public static int Save(ContactPerson nyContact Person)

{

usi ng (Transacti onScope nmyTransacti onScope = new Transacti onScope())

{

int contactPersonld = Contact PersonDB. Save( nyCont act Per son) ;
foreach (Address nyAddress in myContactPerson. Addr esses)

nmyAddr ess. Cont act Personl d = cont act Per sonl d;
Addr essDB. Save( nyAddr ess) ;

}

foreach (Enail Address nmyEnmai | Address i n nyCont act Per son. Enai | Addr esses)

nmyEmai | Addr ess. Cont act Personld = cont act Per sonl d;
Enai | Addr essDB. Save( nyEmai | Addr ess) ;
}

foreach (PhoneNunber nyPhoneNunber in nyContactPerson. PhoneNurbers)

myPhoneNunber . Cont act Personl d = cont act Per sonl d;
PhoneNunber DB. Save( myPhoneNunber) ;
}

/1 Assign the ContactPerson its new (or existing) ID.
myCont act Person. | d = cont act Per sonl d;

myTr ansact i onScope. Conpl et e();

return contact Personld;

First, the Cont act Per sonManager savesthe Cont act Per son by calling a method with the same name in the Cont act Per sonDB class. Thisis
identical to how objectslike Emai | Addr ess are saved in the database. Then the code continues to save each individual contact record by looping through the
respective collections and passing each contact record to the Save method in the respective * DB class.

foreach (Email Address nyEmai | Address in nyContact Person. Enai | Addr esses)
{

myEnmai | Addr ess. Cont act Personl d = cont act Per sonl d;
Enai | Addr essDB. Save( nyEmai | Addr ess) ;

}

Before Save is called, each contact record getsits Cont act Per sonl d property assigned, which is the result of the Save method of the Cont act Per son.

Notice how the entire code block for the method is wrapped inside a using block that createsanew Tr ansact i onScope object. The Tr ansact i onScope
automatically sets up atransaction for all other code that falls within its scope. Thisis useful to ensure the database remainsin avalid state. Whenever an error
occurs, for example because the code tries to save an Addr ess with aninvalid Cont act Per sonl d, all previous database actions are rolled back. So, for

example, when you save a contact person, then four of its addresses and two email addresses but the code fails on the first Save action of a phone number, the
transaction for the Cont act Per son, Addr esses and Enai | Addr esses isundone.
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For this code to work correctly, you need to have the Microsoft Distributed Transaction Coordinator up and running. As of Service Pack 2, it's off by default.
Check the following article for more details about configuring MSDTC.

. Distributed Transaction Coordinator
. How to Enable MSDTC on the Business Management Server
. Transactional Remote Receive

If you have the web site and the database on different machines, make sure you configure MSDTC on both of them.

The Del et e method in the ContactPersonManager class always del etes the associated contact records; there is no point in having an Addr ess record in the
database without an associated ContactPerson. In fact, the database will throw an exception when you try to delete a ContactPerson that still has contact records
attached to it.

public static bool Del ete(ContactPerson nyContact Person)

{
return Contact Per sonDB. Del et e( myCont act Per son. | d);
}

The Del et e method doesn't useaTr ansact i onScope object to manage transactions. All contact data records are deleted in the procedure that deletes a
contact person:

CREATE PROCEDURE spr ocCont act Per sonDel et eSi ngl el t em
@d int
AS
BEG N TRAN
DELETE FROM
Addr ess
VHERE
Cont act Personld = @d

| F @FERROR <> 0

BEGA N
ROLLBACK TRAN
RETURN -1

END

DELETE FROM
Emai | Addr ess

WHERE

Cont act Personld = @d

| F @&FERROR <> 0
BEGA N
ROLLBACK TRAN
RETURN -1
END

DELETE FROM
PhoneNunber

VHERE
Cont act Personld = @d

| F @FERROR <> 0
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BEGA N
ROLLBACK TRAN
RETURN -1

END

DELETE FROM
Cont act Per son
WHERE
Id = @d

| F @FERROR <> 0
BEA N
ROLLBACK TRAN
RETURN - 1
END

COW T TRAN

This codefirst deletes al contact data based on theincoming ID of the contact person. Once the contact records have been deleted, it also deletes the contact
person itself. Notice how after each DELETE statement the code checks for an error, and if necessary rolls the transaction back. Thisis necessary to avoid
records from being deleted when an error occurs later in the stored procedure. Thanks to csharpdev who commented on this at the end of this article, pointing out
abig mistake | had in an earlier version of thisarticle.

Wrapping it Up
With the code you have seen so far, we have anice APl to manage Cont act Per son objects and their associated contact records. With the available classes,

you can now create, edit and delete Cont act Per sons, Enai | Addr esses, Addr esses and PhoneNunber s programmatically. The following code
snippet shows you how to create a Cont act Per son and save it in the database:

Cont act Per son nyCont act Person = new Cont act Person() ;

myCont act Person. First Name = "I nmar";

myCont act Per son. Last Nane = " Spaanj aars";

myCont act Person. DateOf Birth = new DateTi me(1971, 8, 9);
myCont act Per son. Type = PersonType. Fami | y;

Address nyAdress = new Address();
nyAdress. Street = "Sonme Street";

nmyAdr ess. HouseNunber = " Sonme Nunber";
nyAdr ess. Zi pCode = "Sone Zip";
myAdress.City = "Sone Cty";

myAdr ess. Country = "Sone Country";
myCont act Per son. Addr esses. Add( myAdr ess) ;

Emai | Addr ess nyEmai | Adress = new Enmi | Address();
nyEmai | Adress. Email = "I mar @oNot Spam cont';

nyEmai | Adress. Type = Cont act Type. Personal ;

nmyCont act Per son. Emai | Addr esses. Add( nyEnmi | Adr ess) ;

PhoneNunber mnmyPhoneNunber = new PhoneNunber () ;
myPhoneNunber . Nunber = "555 - 2368";
myPhoneNunber . Type = Cont act Type. Personal ;
myCont act Per son. PhoneNunber s. Add( myPhoneNunber) ;

Cont act Per sonManager . Save( nyCont act Per son) ;

This code creates anew Cont act Per son, setsafew public properties, and then adds an Addr ess, an Emai | Addr ess and aPhoneNunber instance to
the respective collections of the Cont act Per son object. Assoon as Save iscaled, the Cont act Per son is saved in the database, aswell asall of its
contact records.
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Getting afully populated Cont act Per son isnow very easy aswell. Let's assume the Cont act Per son in the previous code block got an ID of 26. Getting
it from the database, together with all its associated data can be done with asingle line of code:

myCont act Person = Cont act Per sonManager . Getlten(26, true);

To seewhat the Cont act Per son looks like, you can set a breakpoint in your code and then look at the Cont act Per son object in the watch window. To do
this, follow these steps:

1. Clear al existing break points by pressing Ctrl+ Shift+F9

2. Put your cursor on theline that calls Cont act Per sonManager . Get | t en{ 26) and press F9. This sets a breakpoint in the code window. When
the code executes, it'll stop here.

3. Hit F5to start debugging your application. As soon as the code hits the line above, execution will halt. Notice that the actual line with the breakpoint
hasn't executed yet, so you'll need to press F10 to execute it.

4. Next, right-click the myCont act Per son variable and choose Add Watch. The variable is added to the Watch window where it looks like this:

Autos &)
_ Mame Walue S
= & myContactPerson * Person: Imar Spaanjaars Type: (Family)
o addresses Count = 1
—=| 2o Addresses Count = 1
F @ [0] Address: Some Street Some Mumber Some City - Some Country (MotSet)
{# @ Raw View
—H fl" DateOfBirth {8/9/1971 12:00:00 AM}
—+ o dateOfBirth {8/9/1971 12:00:00 AM}
—i=| £ EmailAddresses Count = 1
—= & [0] Emailaddress: Imar@CoMotSpam.com (Persanal)
— 5 ContactPersonld 29
— @ contactPersonld 29 5
— & emai "Imar @DoMNotSpam. com” = .
— 5 Email "Imar @DoMotSpar. com” 3 -
— P Id -1 =
— & id -1
— P Type Personal |3
— 4 type Personal 1§
—x & Raw View
—i* 4 emailAddresses Count = 1
— =5 Firsthame "Imar” =
— g firsthlame “Imar™ 3 -
— f," FullMame “Imar Spaanjaars” 3 v |
— HId 23 '
— id 29 :
— 5 LastName "Spaanjaars” 3o
— & lastName “Spaanjaars” 3 -
— g middleName - a3 -

O T L
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—  [E° Migaierame B il |
—# 4 phoneMumbers Count = 1
Comi=1

H o [0] PhoneMumber: 555 - 2368 (Personal) -

] & Raw View I

— o Type Family
— & type Farmily -

& Autos |ZZ] Locals | ] Watch 1

Figure 4 - The Watch Window for the ContactPerson

Notice how | expanded the Addr esses and PhoneNunber s collection one level deep, while | aso expanded the first Emai | Addr ess in the collection,
showing its full details. Y ou may wonder how it's possible that you see these details in the Watch window, instead of the default Namespace. Cl assName
naming scheme that Visua Studio usually uses for custom types. The full details are made available by aDebugger Di spl ay attribute on the respective
classes. For example, the attribute for the Emai | Addr ess classlooks like this:

[
Debugger Di spl ay("Address: {Street, nq} {HouseNunber, nq}
{Gty, ng} - {Country, ng} ({Type})")
1

public class Address

{

Within the Debugger Di spl ay's constructor you specify a string with placeholders, each one wrapped in apair of curly brackets. At debug time, these
placeholders are replaced with their run-time values. In this example, the Addr ess object displaysits St r eet , Housenunber, Ci t y and Count ry
properties and displays its type in parentheses. The nq inside the placeholders stands for no quote and is used to remove the quotes from string variables. Take a
look at this article for a detailed examination of the Debugger Di spl ay attribute.

Whileit's certainly useful to manage your contact persons and their contact data programmatically, thisisn't always the easiest way to deal with it. It would be
much easier if you'd be able to drag and drop a number of controls on aweb page, set some properties using wizards, property grids and tasks panes and then be
able to manage your contacts in aweb browser.

Thisis exactly what part three of this article series will show you. You'll see how to create pages that display alist of contact persons. Thislistsis retrieved by
caling Get Li st () onthe Cont act Per sonManager classthrough an Obj ect Dat aSour ce control. Each contact person in the list will be updatable and

obviously, you'll be able to add new contact persons as well. You'll aso be able to add, edit and delete the contact records for each contact person.

Summary

This article showed you how to implement your own business objectsin .NET. Y ou saw how to build the classes in the Business Objects and Logic Layers and
how to write code for data access in the Data Access Layer. The four classes in the business layer, Cont act Per sonManager , Addr essManager ,

Enmi | Addr essManager and PhoneNunber Manager can be used to manage your contact persons and their contact datain any type of application as they
are not specific to ASP.NET.

First | showed you how most of the classfilesin the application arelaid out, with a#r egi on for each important section of the class. Then you saw how to
write the private and public properties of the classes in the business objects layer. Most of the article was spent on discussing the inner workings of the methods
in the classes that are responsible for getting data from the database and for inserting, updating and deleting existing records.

At the end of the article you saw a quick example of how you can use these classes programmatically.

Since a programmatic way to manage your contact personsisn't often the easiest solution, part three of this article series will show you how to use the classesin
aweb application that mostly uses declarative databinding.
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Download Files

. Source Code of the Demo Application in C# Comes with scripts to create the database
. Source Code of the Demo Application in Visua Basic .NET. Comes with scripts to create the database

Where to Next?

Wonder where to go next? Y ou can read existing comments below or you can post a comment yourself on this article.

Feedback by Other Visitors of Imar.Spaanjaars.Com
On Saturday 2/17/2007 10:59:49 PM sur said:

| came across part 1 only today and read it from start to finnish. | then noticed Part 2 had just been posted today
and read that right through. Im looking forward to part 3. Very well written and i intend to read both articles
again. I've read several articles regarding n-tier designs and yours seems to be the best thought out.

There was one line near the end of part 2 which wasnt clear:
myContactPerson = ContactPersonM anager.Getltem(26);
Isnt that supposed to read Getltem(26, true)?

Brilliant article again!!!

On Sunday 2/18/2007 12:33:22 AM Imar Spaanjaars said:
Hi sur,

Glad you like the article!! 1 am working on part three which should be posted on or before Feb 25th.

And yes, good catch. It should indeed be Getltem(26, true). Thanks for that; it's fixed now.

Cheers,

Imar
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On Sunday 2/18/2007 3:11:56 PM Tahir said:
Imar,

Good article as expected! One question: ContactPerson's Getltem is overloaded to accept Boolean value and then
it retrieves Emails etc. Y ou mentioned that in smart classes one can put lazy loading in property procedures. Is
this approach of overloading Getltem similar to that as | guessit achieves the same purpose

Tahir

On Sunday 2/18/2007 3:29:02 PM I mar Spaanjaars said:
Hi Tahir,

WEéll, not really, actually.

Lazy loading is about postponing loading data, where you postpone loading the values for the properties until you
actually need them. As soon as you access a property for the first time, its datais retrieved from the data source.
After that, the data remains available.

With the Getltem for the ContactPerson | give a devel oper the option to choose whether to load all data, or only
the contact person's base data. There is no direct way to load the contact records data afterwards.

However, that's the whole idea; you use false as the parameter (or the overload version without the bool option) to
get acontact person without any of its related data only when you don't need that data at all.

Hope this clarifies things,
Imar

On Sunday 2/18/2007 3:49:14 PM Tahir said:
Imar,

Y es that was helpful.

Aswe do not have the smart classes here, in order to mimic the lazy 1oading will we then write something like:
myContactPerson.Addresses = AddressDB.GetList(id);

Thiswill load Addresses and then we can useiit. Is this correct?

Tahir
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On Sunday 2/18/2007 3:54:47 PM I mar Spaanjaars said:
Hi Tahir,

It depends on where you're calling this from.
If your example comes from the B, then yes, that is something you could do.

If you're calling thisin the presenation layer then you shouldn't use thisasit uses the DB classes directly. Instead,
you'd use something like this:

myContactPerson.Addresses = AddressM anager.GetL ist(myContactPerson.|d);

Imar

On Sunday 2/18/2007 4.06:13 PM Tahir said:
Imar,

Yesthat iswhat | meant actualy :).

However with this approach there can be one question whether Addresses, Emails etc should be then part of
ContactPerson BO because they can are being accessed directly. That however is a matter of choice | guess.

The articleisnice as | said before.
Tahir

On Sunday 2/18/2007 6:53:19 PM I mar Spaanjaars said:
Hi Tahir,

Glad you like this article.
Address and ContactPerson are aready in the same namespace so they can "legally" use / consume each other.

Making Address "part off" ContactPerson probably isn't agood idea. By making it a nested class, it becomes less
clear how to work with instances of Addressdirectly....

Imar
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On Sunday 2/18/2007 7:46:21 PM Tahir said:
Hi Imar,

I have discussed about another layer Business Processes previously and in P2P wrox forum aswell. | would have
created a Process e.g. CreateNewContactProcess that will do the same you did in following code:

ContactPerson myContactPerson = new ContactPerson();

myContactPerson.FirstName = "Imar";
myContactPerson.LastName = " Spaanjaars’;
myContactPerson.DateOfBirth = new DateTime(1971, 8, 9);
myContactPerson. Type = PersonType.Family;

Address myAdress = new Address();
myAdress.Street = " Some Street”;
myAdress.HouseNumber =" Some Number";
myAdress.ZipCode = "Some Zip";
myAdress.City = "Some City";
myAdress.Country = "Some Country";
myContactPerson.Addresses. Add(myAdress);

Email Address myEmail Adress = new Email Address();
myEmailAdress.Email ="Imar@DoNotSpam.com”;
myEmail Adress. Type = ContactType.Personal;

my ContactPerson.Email Addresses. Add(myEmail Adress);

PhoneNumber myPhoneNumber = new PhoneNumber();
myPhoneNumber.Number = "555 - 2368";
myPhoneNumber.Type = ContactType.Personal;
myContactPerson.PhoneNumbers.Add(myPhoneNumber);

ContactPersonM anager.Save(myContactPerson);

In the CreateNewContactProcess | would do following

{
ContactPerson myContactPerson = new ContactPerson();

myContactPerson.FirstName = "Imar";
myContactPerson.LastName = " Spaanjaars’;
myContactPerson.DateOfBirth = new DateTime(1971, 8, 9);
myContactPerson.Type = PersonType.Family;
ContactPersonManager.Save(myContactPerson);

Address myAdress = new Address();
myAdress.Street = "Some Street";
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myAdress.HouseNumber =" Some Number";
myAdress.ZipCode = "Some Zip";
myAdress.City = "Some City";
myAdress.Country = "Some Country";
AddressM anager.Save(myAddress);

Email Address myEmail Adress = new EmailAddress();
myEmailAdress.Email ="Imar@DoNotSpam.com";
myEmail Adress. Type = ContactType.Personal;

Email AddressM anager.Save(myEmail Address);

PhoneNumber myPhoneNumber = new PhoneNumber();
myPhoneNumber.Number = "555 - 2368";
myPhoneNumber.Type = ContactType.Personal;
PhoneNumbersM anager.Save(myPhoneNumber);

}

Thisway each of the business object (ContactPerson, Address, Email Address, PhoneNumber) will be cohesive
and flexible and Ul can call the process which saves us from putting the code behind code-behind. The process
can do validations by calling validation funtions of individual business objects (BLL'S).

What do you think? I might be generating more work for myself by creating a seperate layer however | fedl that it
gives more flexibility.

Tahir
On Sunday 2/18/2007 10:41:56 PM Imar Spaanjaars said:
Hi Tahir,

| fail to see how this works or why this would be useful. |'s the example correct? What's the point of hardcoding
stuff like this:

ContactPerson myContactPerson = new ContactPerson();
myContactPerson.FirstName = "Imar";
myContactPerson.LastName = " Spaanjaars’;

in a separate class?

| am sure you have some way to send information from the Ul in this process class, but | can't see how. Either
this class has parameters for al the information you want to pass, or it has a strong relation with the presentation
layer, in which case | don't really see the difference with, say, the code behind class of a page.

Can you elaborate? It's a bit difficult to post code here, so maybe you can post an example somewhere with more
detail s?
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Imar

On Sunday 2/18/2007 11:10:19 PM Tahir said:
Hi Imar,

Well | was not able to explain myself. From the Ul the process will get three business objects. The process will
then call *ManagerDB.Save for each of them, after doing validations, security checks etc. Note that validations
and security etcisalso in the BLL's but only called from the process rather than the UI.

| hope | am clearer thistime:)
Tahir

On Sunday 2/18/2007 11:14:11 PM Tahir said:
Hi Imar,

The difference between having such calls from Ul and a process, IMO, is that one can change the application type
between Web, Windows, Web Service etc.

| am converting a Windows based application into a Web based application and such an approach makes life
easier. Well don't ask why | am converting asits client's request :).

Tahir

On Monday 2/19/2007 2:37:21 PM Tahir said:
Hi Imar,

I dont see anything wrong with the architecture you presented. Infact thisiswhat many of ususein our real-
world project. However, | have one question. Are such architectures Object-Oritned? | am asking this after
reading Expert VB.NET Business Objects (CSLA.NET) which you recommended me. Our architecture here
seems more procedural than OO.

What are your thoughts on this?
Tahir

On Monday 2/19/2007 2:58:22 PM I mar Spaanjaars said:
Heuh? Why shouldn't this be object oriented? What makes this procedural ?

And even of it was, what would it matter?

Imar

http://imar.spaanjaars.com/QuickDocl d.aspx?quickdoc=419 (26 of 67)5/31/2007 3:13:49 PM



Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 2 - Imar.Spaanjaars.Com

On Monday 2/19/2007 3:06:40 PM Tahir said:
Hi Imar,

The reason why | am saying it *may* be procedural isthat all we are doing is calling proceduresin BLL and
DAL. In other wordsif this*is* OO then what is the difference between this and prcedural architectures?

Why it matters? Well it doesnt at all. Author of even the worse architecture can say 'so what'. | am only
discussing a thought!!!

Tahir

On Monday 2/19/2007 3:09:25 PM I mar Spaanjaars said:
Well, it depends on how you look at it.

I'd say that:

myContactPerson.Address. Add(new Address());
myContactPerson.Save();

classifiesas OO.....

Imar

On Monday 2/19/2007 3:15:48 PM Tahir said:
Yesit will however we are not doing this, we are doing something like:

ContactPersonM anager.Save(myContactPerson);
Thisis caling a procedure, passing an argument and getting back a resuilt.

What | am discussing with you is'Architecture’. As| said | have used similar design myself aswell but itsjust a
thought.

Tahir

On Monday 2/19/2007 3:18:08 PM I mar Spaanjaars said:
>> just a thought.

Sure....
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On Tuesday 2/20/2007 11:40:50 AM Simon said:
Imar, great follow up article.

| was wondering if you could recommend any code tools (like codesmith) that you use to reduce the manual
production of Layered Web appsin this style? Or do you tend to do everything manually?

On Tuesday 2/20/2007 1:26:44 PM Imar Spaanjaars said:
Hi Simon,

In-house, in the company | work for, we've created custom code generators that generate much of this code,
including all the properties and methods, stored procedures etc. Tools like LLBLGEN and CodeSmith can
certainly be used for this as well.

In addition to that, | also use Coderush from DevExpress.com. This tool doesn't generate entire classes for you,
but can certainly improve your productivity.

Cheers,

Imar

On Tuesday 2/20/2007 1:58:23 PM Tahir said:
Imar,

The Architecture you presented here is great and works well. Its flexible, team-friendly and ssmple/logical to
understand.

Y ou mentioned on P2P forum in our discussion that the architecture you produce 'depends’ on the application,
whether its $2000 or $20,000. | agree 100%. Can you tell us what scale projects are suitable for this architecture.
Also how would you extend/improve this for larger projects. What are the things you will add/change/remove for
larger projects.

Tahir
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On Tuesday 2/20/2007 6:46:27 PM Imar Spaanjaars said:

'Hi Tahir,
The architecture presented in this article scales up to projects of exactly $17,248.33 and not a penny more...... ;-)
Comeon!!!!!1 Y ou keep asking questions | cannot answer and worse, you keep asking the same question over

and over again. How long is a piece of string?

My last reply in thisthread is STILL my take on it: http://p2p.wrox.com/topic.asp?
TOPIC_|D=55781& whichpage=4

If you'd agreed 100% you would have understood.....

Imar

On Tuesday 2/20/2007 7:19:08 PM Stan said:

Imar,

Very gresat article.

| learned very quickly (sorry for the english) and the way you teach the Ntier architectureis very clear

I've bought many ASP.net 2.0 books on this topic to understand the concept but yours, once again, is very very
great.

However, | have a question about smart class and dumb classes.
Which one is better to use ?

By the way you talked about a Part 111, when do think it will be available ?72?7?

Stan

On Tuesday 2/20/2007 10:53:23 PM | mar Spaanjaars said:
Hi Stan,

Glad you like the article.

Intheintro of thisarticle | said | am aiming to publish part three on or before February 25th. Hopefully, | can
make that self-inflicted dead-line.

Cheers,

Imar
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On Wednesday 2/21/2007 12:29:39 AM Tahir said:
Hi Imar,

1) Sorry for being a pest. | think what | should do isto write something about my ideas. | will write a short article
and if you give me permission | will implement this same application of contacts management using the
architecture | am working towards. | dont have awebsite (yet) so if you dont mind | can send you the article to
publish on your website. If not | am planning to build a website for myself and | can publish it there.

Writing about my own ideasiswhat | should do. Thiswill give me abasis for further discussions with you and
other developers.

Tahir

On Wednesday 2/21/2007 4:22:03 AM Glen said:
Firstly, thanks for replying to another question | posted earlier.

Again another great article but would you be able to explain how you would handle a delete of one of theitemsin
alist eg. Address as part of the ContactPersonDB.Save. i.e. Your current code does a foreach save on each
address however if an addressis deleted no operation would be performed on that address as part of the current
save functionality? Isthat right?

On Wednesday 2/21/2007 4:37:12 AM Glen said:
Hi,

An amendment to my post earlier, that should read the PersonContactM anager.Save not as | have said
PersonContactDB.

| have just been thinking about it though, would it be good practice to have a delete flag as part of the business
object and setting this when a delete has happend in the Ul. As part of the PersonContactManager.Save and
iterating thru the Addresses you could then call the AddressManager.Delete when flagged?

On Wednesday 2/21/2007 7:58:18 AM Imar Spaanjaars said:
Hi Glen,

Y eah, there are multiple ways to do this. One would be to override Remove on the Addresses and other lists
(you'll need to implement a separate type for that) and then set a Delete flag or immediately delete the item.

Alternatively, you can create a separate list type that holds the addresses. In addition to the standard list of Items,
you could keep track of a Deleteltems collection as well. Then saving the Addresses collection would work like
this:

foreach (Address myAddress in Deleteltems)

{
myAddress.Delete();
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}

foreach (Address myAddressin Items)

{
myAddress.Save();

}

Y ou would still need to override Remove and then move an item from the Items collection into the Deletel tems
collection.

Doesthis help?
Imar

_On Wednesday 2/21/2007 8:00:01 AM Imar Spaanjaars said:
Hi Tahir,

Y es, writing about it is agood way to clarify your ideas and thoughts about this.
There are many free Blog sites out there so | am sure you'll find a spot to publish your article on....

Imar

On Wednesday 2/21/2007 10:49:11 AM Tahir said:
Hi Imar,

Hmmm that isagood idea. | will ook for awebsite to blog. Do you recommend any?
Tahir

On Wednesday 2/21/2007 10:49:39 AM Alex said:
Hi Imar,

... if I cannot use "M SDTC", have | to open connection and to call BeginTransaction in BL? After this, have | to
pass the connection object to DA classes?

| do not speak english very well, sorry!!!

On Wednesday 2/21/2007 4:00:59 PM antonio said:
How do you avoid circular referencesif you were to build your application using "smart" objects that manage
their own persistence logic?

http://imar.spaanjaars.com/QuickDocl d.aspx?quickdoc=419 (31 of 67)5/31/2007 3:13:49 PM



Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 2 - Imar.Spaanjaars.Com

On Wednesday 2/21/2007 6:51:52 PM I mar Spaanjaars said:
Hi Alex,

Take alook at the Sgl Transaction class here:
http://msdn2.microsoft.com/en-us/library/system.data.sgl client.sgl transacti on.aspx
Cheers,

Imar

On Wednesday 2/21/2007 6:54:29 PM I mar Spaanjaars said:
Hi antonio,

One way to avoid that is to have the data access code embedded in the object as well. That way, you have an
object that holds data, has methods to get and save data, and access the database at the same time.

Alternatively, with a separate data layer, you get methods like thisin the DAL

public int Save(int id, string name, string lastName etc etc)
{}

So, for each public property of the business object, you send a.NET simple type in the DAL method.
Doesthis help?

Imar

On Wednesday 2/21/2007 10:05:51 PM Tahir said:
Hi Imar,

In case of smart classes we will have methods like Load, Save, Remove performing operations on the private
properties. However if aclient wantsto get alist of ‘'smart’ BO then there can be a shared/static method e.g.
LoadList that retrieves alist of BOs. Theissue that | am thinking is that to load one record it iseasy i.e. just
filling in the private variables. However how can we return alist of BOs? Secondly | dont want to have a seperate
BOL.ist class because that makes data binding with ASP.NET more complex e.g. adatagrid is bound to
objectdatasource having TypeName = "BOL.ist" but then the add and delete methods are in BO.

Tahir
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On Friday 2/23/2007 4:49:19 AM Glen said:
Hi Imar,

Thanks for the article | am now beginning to put thisinto practice in my current project. Would you careto
comment on the code attributes that are in your code source.

i.e. [DataObjectAttribute()], [ DataObjectM ethod(DataObjectM ethodType.Select, true)] etc

On Saturday 2/24/2007 1:39:10 PM Imar Spaanjaars said:
Hi Glen,

| am glad you like the article. Hopefully, you're making good progress using these principlesin your own project?

The next article, part three, talks about DataObjectAttribute and DataObjectM ethod, so stay tuned. Hopefully, |
can publish the third part this weekend.

Imar

On Monday 2/26/2007 5:49:22 PM sur said:
Just aquick question, in your FillDataRecord methods you use something like:

myDataRecord.Getl nt32(myDataRecord.GetOrdinal ("1d"));

Could you also use this instead:
Convert.Tolnt32(myDataRecord["d"]);

or even this:
(intymyDataRecord["1d"];

On Monday 2/26/2007 6:46:12 PM | mar Spaanjaars said:
Hi sur,

Y es, you could do that too, and it would give you the exact same result.

Imar
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On Wednesday 3/7/2007 9:44:55 AM Goran said:
Hi Imar!

Thisisindeed a masterpiece! | loveit that you have value objectsin
one layer (BusinessObject) and the logic in one layer(BusinessL ogic).
But you should have the layersin different assemblies...

/Goran

_On Wednesday 3/7/2007 6:52:14 PM Imar Spaanjaars said:
Hi Goran,

Glad you like the article.

*Technically*, the different layers *are* aready in separate assemblies as each folder in App_Code is compiled
to a separate assembly ;-) However, | understand that's not what you meant.

To make it easier for readers of this article to follow along, | decided to use asingle web site with an App_Code
folder. But | agree with you that for more serious projects it would be necessary to create separate assemblies/
projects. That'swhy | wrotethis:

"To continue this separation, | also used different folders inside the App_Code folder of the application. In a
larger application you may want to use three separate class libraries instead. The Business Layer class library
would then have areference to the Business Objects and Data Access class libraries, the DAL would also have a
reference to the Business objects layer, while the final web site would reference the BO and BLL layers. In the
sample application for this article, | decided to keep things simple and store everything in separate folders under
App_Code, but the exact same principles would apply if you'd be using class library projects. "

Not everyone has the full version of Visual Studio 2005 which is required to work with separate classlibrariesin
the same solution as the web site. With my current setup, everyone using Visua Web Developer Express Edition
and up can follow along with the code and article.

Cheers,

Imar

http://imar.spaanjaars.com/QuickDocl d.aspx?quickdoc=419 (34 of 67)5/31/2007 3:13:49 PM



Building Layered Web Applications with Microsoft ASP.NET 2.0 - Part 2 - Imar.Spaanjaars.Com

On Thursday 3/8/2007 8:20:16 AM Saif Khan said:
Great article. From an architect point-of-view this

myContactPerson.Addresses = AddressDB.GetList(id);
my ContactPerson.Email Addresses = Email AddressDB.GetL ist(id);
myContactPerson.PhoneNumbers = PhoneNumberDB.GetList(id);

Isabit chatty. Developers should strive for least connection as possible.

Great articles though Imar.

On Thursday 3/8/2007 9:27:40 AM Goran said:
Hello again Imar!

I've totally missed that section in your article, sorry about that.
And as you said not everyone has full version of Visual Studio 2005.

/Goran

On Thursday 3/8/2007 10:42:59 AM Imar Spaanjaars said:

Hi Saif,

Y eah, that's an interesting point to consider. One way around thisis to tie the ContactPerson even further to the
contact record classes, and pass an open connection to their respective data access methods. Alternatively, you
can have the ContactPerson procedures query the details for the contact person and al of itsrelated datain a

single procedure and then use NextResult on a data reader to forward each reader into a constructor of the
respective contact data collections.

E.g.

SglDataRReader myReader = Get reader with person data
/I fill the person

/I Next fill the Addresses
myContactPerson.Addresses = AddressDB.GetList(myReader);

Thisway, GetlList accepts an open reader and usesiit to set up theinternal list which isthen returned. Thisisjust
an example, and there are many other waysto avoid chatty callsin the DAL.

However, since connection pooling is on by default on many Windows systems, this greatly minimizes the impact
of opening and closing a connection. Therefore, although the code uses a chatty way to access the data, you
probably won't find much performance difference in many situations.

Obvioudly, your mileage may vary, so it's dways good to consider (and test) this. Thanks for bringing it up.
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Imar

On Thursday 3/8/2007 3:26:22 PM Rumata said:

Overall, asimple and clean approach. | have a high level question though. | am developing a very large scale web
application (millions, hunderds of millions of rows of certain data). Obviously, | am very concerned with
performance when picking an architecture. | am actually in the process of rewriting the app and open to various
new ideas.

While overal | like your approach and it appeals to me, my concern is performance especialy in regardsto
GetList functionality, where you have to instantiate a class for each record. | think this would impact performance
immengly in my case. Do you have any alternative suggestions? What is your take on developing a much larger
scale app (where there might not be alot of classes, but the amounts of datais huge)?

Thanks

On Thursday 3/8/2007 9:34:07 PM I mar Spaanjaars said:
Hi Rumata,

Whatever design you choose, | don't hope you're going to hold al those hundreds of millions of rowsin memory
at the same time.

Instead, you should look for "paging" or filtering methods in your design. It's a bit hard for me to propose what to
do exactly as| don't know how your datalooks like and what you want to do with it, but | wouldn't try to have
them in memory all the time.

Think of how SQL Server and ADO.NET do it. SQL can contain millions of rows, but when you need them (for
example, when exporting data), you don't get all of them in asingle object like a DataSet, but instead use a
SglDataReader to get them one by one. That way, you won't bring down your system when you read the data.

Sorry | can't give you amore detailed answer, but it's a but difficult to suggest something without knowing the
full details of your business domain and problem.

Cheers,

Imar
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On Friday 3/9/2007 10:54:20 PM Saif Khan said:

Rumata,
AsImar said, it depends on the design. Look at the app in two ways, isthis OLTP and reporting.

If reporting, use datasets and paging. There are reappy no objects to reporting so consider webservices so the
same reports can then be implemented by several future applications.

If OLTP, No customer will scroll amillion records. These daysit's always about Bl to make quick decisions and
most app are trying to incorporate quick summary odf data. And above al, like Imar said, why load millions of
rowsin memory, that's a waste of resources.

Filter the GetList by business parameters like, Customerl D, Date Range, ProductID and so.
Imars work can handle any amount of data, it how use use his design and implementation.
Keep the word "REFACTOR" always at the back of your mind.

Saif

On Friday 3/9/2007 10:56:08 PM Saif Khan said:
Pardon my Grammer.....blame it on Vista. Just kidding.

On Saturday 3/10/2007 8:50:15 PM Jesse Dyson said:

Imar, Thank you for this excellent article! Y our article provides the only example I've found so far that is based
on Business Objects and leverages the .NET platform. | am using much of your advicein a project | am working
on now. | just had one question. In your part 2 article, under "Working with Instances of EmailAddress’, you
demonstrate a method called Getltem that accepts as a parameter an IPrincipal object. | like this approach since it
alows usto delegate the security checks to the Business Logic Layer. How would | go about passing Context.
User to this parameter from a DataGrid or DetailsView? Thanks in advance for any assistance.

On Sunday 3/11/2007 11:40:55 AM Imar Spaanjaars said:
Hi Jesse,

Assuming your data bound controls use an ObjectDataSource to get the data, you can use one of the *ing events
that fire before the Bl is called (e.g. Selecting, Updating, Inserting and Deleting). Inside these events, you can
assign the Context.User to the parameters for the method. Let's take GetList of ContactPerson as an example.
First, you need to change the signature:

public static ContactPersonList GetList(IPrincipal currentUser)
{}

so it accepts an [Principal.
Next, you add an additional parameter to the ODS that selects the data:
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[ SelectParameters]
[asp:Parameter Name="currentUser" Type="0Object" /]
[/SelectParameters)

Finally, you handle the Selecting event of the ODS:

protected void odsContactPersons_Selecting(
object sender, ObjectDataSourceSelectingEventArgs €)
{

e.InputParameterq " currentUser"] = Context.User;

}

This code assigns the current user to the InputParameters dictionary so eventually it ends up in the currentUser
argument of GetList.

Hope this helps,
Imar

On Sunday 3/11/2007 1:21:35 PM Math Random said:

Another great article. It left me with some questions: 1. When you implement security in the BLL using the
IPrincipal like you did, can that work with webservices as well? The layered application allows us to create a
second or third top layer, but if it NEEDS to pass | Principal to each method, isn't that a limitation for
webservices? 2. Wouldn't it be better to return an empty list instead of null when there are no records found? I'm
not sure about the databinding issues with null values though. 3. How would you program the DAL if you didn't
want to use TransactionScope but a'normal’ Sgl Transaction? I's that possible when the SQL Commands are run
from different methods in different classes? 4. Y ou delete every related record in the Delete method for the
ContactPerson, but you also have delete methods on Address and PhoneNumber, so why not loop over the
collections and delete them through their own Delete method? Looking forward to your response. | think it's great
that you take the time to write this and answer our questions. Y ou're welcome for lunch anytime. Thanks! Oh and
about the lazy loading: Y ou could make the property getter check if the addresses are loaded and if not load them.
However, that would mean you need a reference from the BO classto aBLL class, and that would mean a
circular reference right?
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On Sunday 3/11/2007 1:42:12 PM I mar Spaanjaars said:
Hi Math Random,

1. Not necessarily, but it may mean alot of work. In the book "Expert VB / C# 2005 Business Objects" book by
Rockford L hotka the author presents away to serialize identities over the network (including web services)
allowing you to write security code on both ends of the wire.

2. Yes, | think it would indeed be easier and better to do that. That would be easy to fix. Instead of this:
EmailAddressList tempList = null;

usethis:

EmailAddressList tempList = new Email AddressList();

and then don't instantiate a new list inside the HasRows block.

3. One way to do thisisto pass your connection object around from method to method.

4. You could do that and it would be a purer way to do things. However, it also means a lot more data access
calls. First, you would need to instantiate a ContactPerson, then load its contact data collections and then delete
each and every individual object. By letting the sproc handle all of this, you only need asingle call.

Regarding the lazy loading: yes, that's the case. However, you might be able to solve this by using an interface
athough | haven't actually tested this.

Imar

On Tuesday 3/20/2007 10:34:52 AM KUMARAN said:
Hi Imar

Excllent article which help me to create Ntier application.

But | found difficult to create Object datasource and converting into the classfile.

Please can you refer me a article to learn creating objectdatasource, converting into class
Hope you could help me.

thanks in advance

regards
kumaran.m
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On Tuesday 3/20/2007 12:50:24 PM | mar Spaanjaars said:
Hi KUMARAN,

What do you mean with "create Object datasource and converting into the class file"?

If | understand you correctly, thisis not how it works. First, you create the classfile, and then connect to that
class with an ObjectDataSource. Can you explain your question in more detail ?

Imar

On Friday 3/23/2007 6:00:32 AM Saif said:
My advice/opinion: stay away from ODS!

On Friday 3/23/2007 9:11:02 AM I mar Spaanjaars said:

Hi Saif,

Inits current form, thisis quite a useless statement. Y ou tell people not to use the ODS, but don't offer any
aternatives.

Would you care to explain *why* you should stay away from the ODS and what your alternatives are?

Imar

On Sunday 3/25/2007 4:53:07 PM Garry said:

Hey Imar, Although you probably tire of hearing it, I'll repeat "great article!". | need some help with the circular
reference issue though. I'm new to OO and have just been exposed to the circular reference concept. From where
| sit, | suspect it *could* be a problem at times, but isit always bad? Math Random's question above talked about
using the getter of the business object to lazy-load the collection. Even though thisistechnically acircular
reference, isit abad one? It would work to do it thisway, wouldn't it? It seems like the BLL methods would
aways be static. | could imagine this being a problem if 2 instances referenced each other. Y ou could probably
end up in adeadlock, right? But in this case | fail to see the problem apart from a conceptua perspective. Thanks,

Garry
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On Sunday 3/25/2007 5:54:42 PM | mar Spaanjaars said:
Hi Garry,

Technically, there's often not much stopping you from adding a circular reference. When youtry todo it in Visual
Studio though, by adding a reference from project A to Project B and then from project B to project A, it won't let
you. However, you can bypass this check by browsing to the physical DLL of the other project.

However, this also means that one project is build using an *older version* of the other project. The compiler
needs to start with one project. If that project references another, it can't do afull compile of that other project
first, so it will use an outdated assembly. This may lead to run-time problems when you later add code to the
projects and forget to update all you references and assemblies.

So, it's certainly possible to have circular referencesin your projects, but it's probably best to always try to avoid
them as they can lead to subtle bugs or other issues. In many cases, redesigning your application makes the
problem go away.

For some more info on this, take alook here:
http://www.codeguru.com/forum/archive/index.php/t-332083.html

At the moment, the site is down, but searching Google for this URL should bring up a cached version.
Also try searching for:

"Adding this project as areference would cause a circular dependency”

It brings up some interesting results that deal with this topic in more detail.

Cheers,

Imar

On Tuesday 3/27/2007 4:52:16 AM Ashley said:
Hi,

Y ou use the AddressList class to enable the following code simplification:

--note square brackets below are substituting normal generics syntax

kkkkhkhkkkkhkhkhkkkkhkhkkkikhkkk*%

private List{Email Address] email Addresses = new List[Email Address]();
you can now declare an address list with this simplified code:

private Email AddressList email Addresses = new Email AddressList();

khkkkkkhkhkhkkkkhkhkhkhkhkkkkkkxk

I'm struggling to achieve the same code simplification using vb.net. | can create the list class fine, but when | try
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to declare thelist elsewhere, it still expectsthe (of T) syntax.
eg: Dim emailAddress as Email AddressList(Of Email Address) = new Email AddressList(Of Email Address)
Am | doing something wrong, or isthisa"limitation"/"difference" of vb.net

Thanks
Ashley.

On Tuesday 3/27/2007 7:13:53 AM Imar Spaanjaars said:
Hi there,

How does the declaration for your AddressList in VB look like?

And sorry about the errors; you're not supposed to post anything that looks like HTML, which, unfortunately,
includes C# generics syntax... ;-)

Imar

On Tuesday 3/27/2007 7:21:35 AM Ashley said:
My declaration of AddressListin VB lookslike..

Public Class AddressList(Of Address)
Public Sub AddressList()

End Sub
End Class

_On Tuesday 3/27/2007 8:54:28 AM Imar Spaanjaars said:
Hi Ashley

Y ou're missing the inherits part:

Public Class AddressList
Inherits List (Of Address)

End Class
In your code, you just defined a closed generic class, which didn't take out generics from the API.
Cheers,

Imar
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On Tuesday 3/27/2007 9:00:24 AM Ashley said:
thanks, that's fixed it.

On Monday 4/2/2007 8:00:46 PM JJ said:

Good article on the designing of the objects and how to go about it. Y our business objects are nicely separated;
however the catch isthat you would be making multiple database connection when you execute the following
statement. | am assuming you are making a database connection for each method.

private AddressList addresses = new AddressList();
private PhoneNumberList phoneNumbers = new PhoneNumberList();
private Email AddressList email Addresses = new Email AddressList();

By having each database connection, your objects are nicely encapsulated. | thought about getting all the
information with one database connection but that would make the business objects areal painto design. Soin
an enterprise setting, what methods are preferred? | know the answersis"it depends’ but just want some
opinions on the issue.

On Monday 4/2/2007 8:09:57 PM I mar Spaanjaars said:
Hi JJ,

Take alook at my reply to Saif from 3/8/2007 10:42:59 AM.

There are afew waysto do this, including forwarding open connections and forwarding open * DataReaders
(where asingle sproc retrieves all the data).

However, with connection pooling you can minimize the impact of opening and closing the connection, so having
each DAL class perform its own data access will still peform pretty well.

Hope this helps,
Imar

On Tuesday 4/3/2007 2:00:28 PM Milan said:

Hi Imar, great article series. Thanks My qis: If for some reason | want to return ContactPerson list with one
Address and one email Address, would you recommend returning them from database immediately with other
contact data, or using AddressManager to retrieve one address for each contact?
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On Tuesday 4/3/2007 8:11:31 PM Imar Spaanjaars said:
Hi Milan,

Glad you like the articles.

There are afew approaches you can take in your case. One isto create additional methods in the Address class
that return a single Address instance based on some criteriaand load it in the list.

Another way isto load the entire list into the Addresses collection, and then create a method or property on the
Addresses class that is capable of searching thelist, and returning the right Address instance to calling code.

Hope this helps,
Imar

On Tuesday 4/10/2007 6:45:38 AM Przemek said:

Hi,

I'm building an app using your tutorial as atemplate. | tried to compile my code and i get the following error
numerous times:

"Error Cannot convert null to 'int' because it is a value type"

Thisis occuring because | decided to use the Nullable Types solution instead of the -1 solution for the value of
NotSet for the Enums. |'ve read through the link that you gave in your tutorial but | cannot figure out how to code
this type of application differently so that | can use Nullable Types.

I know the format is supposed to be ‘int ? variable, but | don't know how to code that in the enum.
Please let me know if you know the solution. Thank you.

Przemek

On Wednesday 4/11/2007 9:04:32 AM Imar Spaanjaars said:
Hi Przemek,

Y ou shouldn't use an int?, you should use a nullable version of the enum. E.g.:
ContactType? myContactType = null;

Imar
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On Friday 4/13/2007 5:21:30 PM Edmund Ward said:
Hi Imar

Great article (set of articles)! It's such arelief to have atechnical article well written. It makes it so much easier to
understand.

My questionis: if you wanted to store your enums in atable in the database, how would you manage them?
Would you have a ContactType business object, ContactTypeManager object and a ContactTypeDB object or is
there asimpler way to deal with a"lookup” table?

On Saturday 4/14/2007 6:25:00 AM Przemek Lach said:

| understand your solution; however, how to do implement it in the enum?
Using your example your code looks like this:

public enum ContactType

{
Business =0,
Personal =1,
NotSet = -1
}

How do | make the NotSet = null without getting compile time errors? That is what is happening right now when
| run my project.

Thank you.

On Saturday 4/14/2007 9:38:21 AM Imar Spaanjaars said:
Hi Edmund.

Glad you like the series.

| would probably use generics to make a generic ListManager that can retrieve all kinds of lists, like
ContactType, Country, Status and so on.

I think | would create a generics class called NameValue (just an example) with ageneric K key and a generic V
value. Y ou can then instantiate objects of this type using, for example, anint and a string. The int would be the
Key in the database (1, 2, 34, whatever) and the string Vaue would contain the friendly description like Business,
Personal and so on.

The ListManager could have methods like GetList which expects an argument that determines the type of list to
retrieve. Then GetList would fire the appropriate stored procedure or SELECT statement and return a List of
NameV alue objects which can be used for databinding.

Finally, the objectsitself would store the Id as a property. For example, Address could have a ContactTypeld of
type int which maps to the Key (int) field of the NameV alue object used to bind, say, a DropDownList.
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Hope this helps,
Imar

On Saturday 4/14/2007 9:47:32 AM I mar Spaanjaars said:
Hi Przemek,

The NotSet element in the ContactType enum is used to *emulate* null values. However, since you're now using
atrue nullable type, you don't need it any longer:

With this code:

public enum ContactType

{
Business = 0,
Persona =1
}

ContactType? myContactType = null;
you get the same stuff as | had with the NotSet option.

Of course, sinceit's a nullable type now, you have to treat it alittle different and use its properties like Value and
Hasvalue.

Cheers,

Imar

On Sunday 4/15/2007 8:45:37 AM Przemek said:

For some god forsaken reason | cannot get access to the AppConfiguration class. | have aweb.config file, | have
the proper inclusionsin my class but | cannot get it to recognize. When | try to build | get an error at thisline:
using (SglConnection myConnection = new SglConnection(A ppConfiguration.ConnectionString))

Any ideas? Am | possibly missing something painfuly obvious?

Thanks

On Sunday 4/15/2007 8:46:45 AM Przemek said:
Sorry about multiple posts. |E glitched out... :-(...?7??
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On Sunday 4/15/2007 9:27:17 AM Imar Spaanjaars said:
Hi Przemek,

Make sure that the casing of the class is the same; as C# is case sensitive.
Also, make surethat if you are using namespaces in your code, both the web page and the AppConfiguration
either share the same namespace, or that the page has a using statement for the AppConfiguration's namespace.

Finally, make sure that AppConfiiguration doesn't contain compile errors.

Imar

On Sunday 4/15/2007 9:57:30 PM Przemek Lach said:

| am casing it correctly: AppConfiguration

| am using namespace in my code. I'm not really sure how to add a namespace in the web.config file. Basically
my setup is exaclty the same as yours. | can build your application no problem and | do get AppConfiguration no
problem. But, not in mine thought.

I'm totally out of ideas. | think I'm screwing something up with the namespace;however, my setup is same as
yours so | don't know what else it can be???

Przemek

On Sunday 4/15/2007 10:21:38 PM Imar Spaanjaars said:
Hi Przemek,

Y ou can't add a namespace to the web.config. Y ou should add it to the code.
E.g.

namespace SomeName

{
/[Definition of AppConfiguration here

}

Then in your classes that use AppConfiguration:
using SomeName;

But can you expain the problem in more detail ? Do you get errors or warnings? What happens when you leave
out the implementation from the propertiesin the AppConfiguration class? Are you then able to seeit?

And what if you try:
Y our.NameSpace.Here.AppConfiguration

Can Intell Sense see your class?
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Finally, do you get IntelliSense on ConfigurationManager in the ConnectionString property? Maybe there's a
problem with your code seeing the System.Configuration namespace...

Imar

On Sunday 4/15/2007 10:30:49 PM Przemek said:
That is the problem, the class doesn't come up in IntellSense. So when i try to enter the following line:

Sgl Connection myConnection = new SglConnection(A ppConfiguration.ConnectionString)
| get AppDomain as my first choice, no AppConfiguration.

Now, you talk about creating an AppConfiguration class. I's that something you did in your project? | can't seem
to find it.

| thought that in order to access the AppConfiguration class al i would need was aweb.config fileand a .csfile
that has the following at the top:

using System;

using System.Data;

using System.Data.Common;

using System.Data. Sl Client;

So two files. In my case | have the web.config file an a ThumbnailDB.cs file in a DataAccess folder. The
ThumbnailDB.cs file uses the BO namespace and has its own namespace of name.project.Dal.

On Monday 4/16/2007 12:18:48 AM Przemek said:
Imar,

I'm a complete moron. | figured it out.
Thanks anyways.

On Monday 4/16/2007 1:33:15 PM Edmund Ward said:
Hi Imar

Thanks for your earlier reply.

On another issue, | have a product which may qualify for VAT (atax factor). If | store the factor asastring in the
web.config, in which layer should | apply the VAT to the product price? Should it be as part of the presentation,
thus simplifying the underlying objects which all deal with prices exclusive of thistax, or should | apply it as part
of the business |layer:

public class MyProduct
{

private decimal price;
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private bool vatqualifying;

public decimal Price
{
get
{
if (vatqualifying)
{
return price * Convert. ToDecimal (WebConfigurationManager. AppSettings"VATFactor"]);

}

ese

{

return price;

}

}
set { price=value; }

}
}

This means that the price is always stored (in the object and the underlying database) as net of tax, whereas it will
be displayed inclusive of tax if appropriate (on awebsite for example). The trouble with this approach, isthat at
the product user interface, we have to be careful since we don't know whether the user is entering pricesinclusive
or exclusive of tax. This makes me wonder whether it might be safer to apply this at the presentation layer. What
would you recommend?

Cheers
Edmund

On Monday 4/16/2007 8:28:39 PM I mar Spaanjaars said:
Hi Przemek,

Haha, by now you probably figured out that AppConfiguration is acustom classin the App_Code folder and not
built-in in the NET Framework? ;-)

Glad it's working.

Imar
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On Monday 4/16/2007 8:48:29 PM I mar Spaanjaars said:
Hi Edmund,

| would do it as part of the object. That way, the object isin control, so it can determine which amounts are with
VAT and which are without. That makes it easier to work with the object.

However, your current design may be alittle flawed. Normally, you should be able to set a property more than
once, without any side effects. However, in your case, | don't think thisis the case. Consider this:

myObject.Price = myObject.Price + 0;

What do you think happens here when vatqualifying is true? Under normal conditions, you'd think thiswould do
nothing to the underlying value. However, in your case, the price is now updated with the VAT included. Do this
acouple of times, and your products become too expensive and people will go to your competitors... ;-)

Instead, 1'd create aread-only property like PriceWithVat, and leave Price alone, like this:

public decimal Price
{
get
{
return price;
}
Set
{
price = value;
}
}

public decimal PriceWithVat
{
get
{
if (vatqualifying)
{
return price * Convert.ToDecimal (WebConfigurationM anager.AppSettings "V ATFactor"]);

}

else
{
return price;
}
}
}

Hope this helps,
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Imar

On Tuesday 4/17/2007 9:51:55 AM Edmund Ward said:
Hi Imar

Ah, yes, | see what you're saying. The problem with this approach isthat | will need to get the users to add/amend
prices net of VAT, but possibly view them inclusive of VAT, which might cause confusion. | guess clear
labelling is required. Also, thisis not really related to the layered model design.

Thanks for your help.
Edmund

On Tuesday 4/17/2007 1:37:42 PM Edmund Ward said:
Hi Imar

Asaresult of trying to build my app using your model, | keep coming up against questions. So apologiesif you're
getting tired of these, but here's another one.

I'm building an app for managing used cars. So originaly | had a vehicle object and a transaction object, because
that ishow | expect to store the data in the database. V ehicles might appear in the system as more than one
transaction. Vehicle datais stuff like registration plate, VIN, Make, Model, Derivative, etc. Transaction datais
stuff like purchase price, value, selling price, mileage, date into stock, date out of stock, delivery date, etc.

When | come to create the presentation layer, however, I'm really mostly interested in Transactions, but will need
to have vehicle data to hand too. Would it make sense, therefore, to have aVehicleTransaction object in my BO
layer rather than separate Vehicle and Transaction objects? If | have separate objects, how will | bind the vehicle
and transaction data to the same control ? Or am | barking up the wrong tree here?

Cheers
Edmund

On Tuesday 4/17/2007 8:11:46 PM Imar Spaanjaars said:
Hi Edmund,

Y eah, you could make an intermediate object like V ehicleTransaction that acts as the bridge between the two
objects. It's important to realize that, unlike relational databases, it's OK to duplicate datain OO objects, aslong
as the underlying data source stores normalized data. With OO designs like this, it's important to normalize
behavior, not necessarily data.

However, you could also create a property of one type on the other, e.g.:
myV ehicle.Transaction.Price

for example.
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But that all depends on your design and intentions. Hard for me to judge over afew comments on this article.... ;-)

Imar

On Wednesday 4/18/2007 8:59:53 AM Archie said:

Hi Imar

you added collection classes for each business abjectsusing *List T
i'm just wonderin if it would be more effective to use *BindingList T for databinding purposes.Do you think this
matters?

I'm actually new here, read that somewhere, just trying to get some insights.
*apparently angel brackets are not allowed
thanks,

Archie

On Wednesday 4/18/2007 10:09:01 AM Edmund Ward said:
Hi Imar

Thanks for your reply. With an intermediate class, would it be independant of the vehicle and transaction classes
(i.e. would | need to create a completely new set of private variables and public properties for the intermediate
class that encompases a combination of those of the other two classes, and also have itsown BLL and DAL
classes?) or would it have properties that somehow use the other classes?

If | went down the other route, having one object as the property of the other (myV ehicle. Transaction.Price),
would | have to use templates in my presentation layer to specify the properties of the transaction object? |
assume that when the ODS hands a list to the GridView, the GridView will only display the vehicle properties.
Perhaps I'm wrong, athough it doesn't matter too much because I'm intending to use explicit columns anyway to
gain control of the column headings.

Y our comments are much appreciated.
Cheers
Edmund
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On Wednesday 4/18/2007 11:18:58 AM Imar Spaanjaars said:
Hi Edmund,

Y eah, you would probably need to write separate DAL classes.
And indeed: controls like the GridView can't handle nested objects really well.

Imar

On Wednesday 4/18/2007 8:34:17 PM Imar Spaanjaars said:
Hi Archie,

Y es, you could do that too. However, BindingList is more useful in a Windows Forms scenario, while the main
topic of this series was Web forms. If your BLL needs to support both environments, BindingList is probably a
better choice.

Imar

On Thursday 4/19/2007 11:43:24 AM archie said:

Hi Imar

Thanks for your reply,this series has really moved me a great deal to develop alayered application with your
approach/idea (i. e. the use of custom business objects and generics).am currently working on a project now and
i've decided to separate the layersin class libraries for scalability. I'm kinda confused on how i'd put up the DAL
specifically the way it retrieves the connection string.Unlike the project in this example where there's a web.
config to store such info and can be retrieve using " AppConfiguration.ConnectionString”, though i could add a
connection parameter (i.e Getltem(int 1D,string sConn) is there other implementation for this, so i could maintain
the signature of the Getltem(int ID) method and makes it look "cleaner"?

On Thursday 4/19/2007 10:08:02 PM Imar Spaanjaars said:
Hi archie,

Y ou could create a static property in the DAL layer that looks in the configuration file just asin my examples.

The location where the DAL is used determines where the connection string is searched for. So, if you use Dal.dll
in aweb application, it looksin the current web.config by default. For an application, it looksin Y ourExe.exe.
config.

HtH,

Imar
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On Tuesday 4/24/2007 6:14:27 AM csharpdev said:

Regarding the contactPerson delete functionality you stated that you did not need to use an ADO transaction, and
that: "Since al the code in a stored procedure already automatically runs inside a transaction, there's no need to
wrap this code in a TransactionScope object. Either all records are deleted, or none of them are." Thats not right
isit? Unless you use ADO's transactions, you would have to explicitly use T-SQL transactions (BEGIN
TRANSACTION ROLLBACK, COMMIT, etc.) in order to implement transactionsin a stored procedures right?
Thereis certainly no automatic transactionsin SP'sin my SQL Serversthat | am aware of...isthis a setting that |
can toggle on?

On Tuesday 4/24/2007 7:09:19 PM Adnan said:

hi Imar,
Itsarealy good & clean article.

I have question about business objects, how we put validation rules for business objects, like if FirstName can
have maximum 50 characters, and so on for other properties, i know we have validation controls on GUI for
better interaction with user, but will it be better idea that we check bussiness object valid data via some rules, and
where to put other businesslogicsin BLL likei have scenrio, auser send me a document with a barcode, if the
barcodeisvalid i want to route this mail a success message using success template and samein case of failure
with different kind of failure.

In short my questions are;

Where we should put business objects validation in the architecture?

And how we can display error messages to the user based on if validation fails (Some sort of generic way to
handle this)?

Where we should put Business Logic in the architecture ?

Many Thanks & Best Regards,
adnan

On Tuesday 4/24/2007 7:41:21 PM Imar Spaanjaars said:
Hi Adnan,

I mentioned a Validate method in this article, and gave an example on how you can implement and call it.

For a much more detailed implementation of validation in your business objects, check out the CSLA framework
by Rockford Lhotka: http://www.|hotka.net/

Cheers,

Imar
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On Tuesday 4/24/2007 8:19:24 PM Imar Spaanjaars said:
Hi csharpdev,

Y ou are absolutely right. When | initially wrote this, the stored procedure contained only asingle DELETE
statement. A single statement like that runs in a transaction automatically, so if you can delete record 1 and 2, but
not 3, everything isrolled back. | then later updated the procedure, forgot to add transaction code to the stored
procedure and update the article :-( Big mistake.

| have updated the database that comes with this article as a download. The procedure now looks like this:
BEGIN TRAN

DELETE FROM
Address

WHERE
ContactPersonld = @id

IF @@ERROR <> 0
BEGIN
ROLLBACK TRAN
RETURN -1

END

DELETE FROM
EmailAddress
WHERE
ContactPersonld = @id

IF @@ERROR <> 0
BEGIN
ROLLBACK TRAN
RETURN -1

END

DELETE FROM
PhoneNumber
WHERE
ContactPersonld = @id

IF @@ERROR <> 0
BEGIN
ROLLBACK TRAN
RETURN -1

END
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DELETE FROM
ContactPerson
WHERE

Id= @id

IF @@ERROR <> 0
BEGIN
ROLLBACK TRAN
RETURN -1

END

COMMIT TRAN

After each DELETE statement @@ERROR is checked, and if thereis an error, the transaction will be rolled back
immediately.

I haven't changed the calling code that now has to understand what -1 means which is returned from the sprocin
case of an error, but I'll leave that to implementors of this code.

BTW: In SQL Server 2005 you could also use Try/Catch blocks to do pretty much the same, but with a bit
cleaner code.

Thanks for catching this; much appreciated. I'll try to update the article ASAP.
Cheers,

Imar

On Tuesday 4/24/2007 8:34:09 PM csharpdev said:

Ok, | thought so, but the rest of your articles are often so good | read that and thought maybe there was some
setting | wasn't aware of in SQL Server that would automatically run al SP's as transactions, which might be
great for some databases. TRY CATCH looksinteresting but it isonly in SQL Server 2005. | might useit in the
future. Sometimes | resist things that abstract us from whats going on under the hood but offers very littlein
return, besides maybe slightly cleaner code, though | might use it in the future. Thanks for the articles, | think
they are agreat contribution to the NET community. | already have Lhotkas book and I've read parts of it. It's
really for projects that are of much larger scale than | work with, but interesting nonetheless. The patters you
present hereis really more in line with the kind of work | do on adaily basis.
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On Thursday 4/26/2007 4:24:22 PM Edmund Ward said:
Hi Imar

Thanks for your replies so far. Next question!! | want to add some AJAX CascadingDropDown control
extensions to my application. Whereabouts in your model, would you put the web service? Also the
WalkThrough on the gjax.asp.net website suggests using TableAdapters to get the data for the drop downs. These
TableAdapters are set up in the App_Code directory. Isthisthe way to do it for an n-tier model ? I's there another
way using the business and data layers you have described here? Hope thisisn't too far off topic, but | understand
your answers better than anyone else's -0

On Thursday 4/26/2007 6:58:25 PM I mar Spaanjaars said:
Hi Edmund,

Y eah, it's abit too off-topic for me to answer in detail.

Bottom lineis: it's not much different in this case. Put the webservice in the web site and have it call the
appropriate methods in the Business L ayer.

Cheers,

Imar

On Friday 4/27/2007 11:45:54 PM Suzan said:

Hi Imar,

Thank you very much for your article. Your articleisgreat and it really helps. But | have a problem and maybe
you can help me. | have aform with agridview and it displays all employees until you enter the employee
number. Below is EmployeeManager class with 2 public methods. When | ran this code, | got an error message
"Cannot implicily convert type 'EHPersonnel .Pel.og.BO.Employeelist' to 'EHPersonnel .Pel.og.BO.Employees
Isthere any way to call EmployeeList GetList() method from Employees GetEmployeeByEmplID

method? Thanks for your assistance in advance.

Suzan

public class EmployeeM anager

{

[DataObj ectM ethod(DataObjectM ethodType.Select, true)]
public static EmployeesList GetList()

{
return EmployeeDB.GetList();

}

[DataObjectM ethod(DataObjectM ethodType. Select, false)]
public static Employees GetEmployeeByEmpl D(string Empl_ID)
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{

if (string.IsNullOrEmpty(Empl_ID))
return GetList();

else
return EmployeeDB.GetEmployeeByEmpl D(Empl_ID);

}
}

On Saturday 4/28/2007 10:36:17 AM Imar Spaanjaars said:
Hi Suzan,

Y ou're mixing up the collection and the individual items.

Y ou're GetEmployeeByEmpI D is supposed to get a single employee; however when Empl_ID is null or empty,
you try to return alist.

Depending on your requirements, there are two waysto fix it:
1. Have GetEmployeeByEmpI D return an Employee only; when Empl_ID isnull or empty, smply return null.

2. Have GetEmployeeByEmpI D return a collection of employees. When Empl_ID isnull or empty, return the list.
Otherwise, return alist where the first item in the list is the Employee you were looking for.

I think 1'd opt for number two; as the method is more consistent; you always return alist, that sometimes only
contains asingle instance.

However, you could also redesign your app alittle and call separate methods: GetEmployeeByEmpl D and
GetList, depending on the state of the application.

Hope this helps,

Cheers,

Imar
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On Monday 4/30/2007 9:23:17 AM Anwer Baig said:

Why u didnt use datasets, to store record set and directly bind those datsets to control like, Gridview, one more
thing, isthere any harm to use DAAB (Data Access Application Block) to make the DAL.

Regards
Anwer

On Monday 4/30/2007 1:35:56 PM | mar Spaanjaars said:
Hi Anwer,

| am not using DataSets for the same reason | am not using TableAdapters. Check out part one for adiscussion on
this topic.
IMO, DataSets tend to break the n-tier model and bind the data layer to the presentation layer directly.

And yes, you can use DAAB to build your DAL.
Cheers,

Imar

On Monday 4/30/2007 8:49:25 PM Suzan Cha said:

Hi Imar,

Thisisin response to your answer. You areright. When | changed my application little bit creating another list
that takes a parameter that returns when it's null or empty and it works fine. Thank you very much.

Suzan

On Tuesday 5/1/2007 6:53:09 AM Kurt Gooding said:

Imar.. You genius! Thank you ever so much for providing such an extensible tutorial. | have a question which |
have afeeling you might be able to clarify for me. | have created a few validation nmethos with the manager
classes, those such as bool CheckDuplicateEmail (Email Address myEmail); which simply checks the DB to seeif
it exists. | am calling this both from the Presentation layer (A button a user can click to check the availibility of
the email) and within the manager class (when anew contact person is being created). The problem | am facing
which | am hoping you can clarify isif | am creating a ContactPerson and the CheckDuplicateEmail returns false
(email already in use) how would | display thisto the user? The same goes for users without permission when
passing the Context.User and they don't have permission, how do | pass an error to the presentation layer?
Throwing exceptions seems ugly to me, is returning certain values a clean way? like "-777" and then perform the
check in the presentation layer. Or do | simply call the CheckDuplicateEmail in the presentation layer? Once
again thank you! Kurt
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On Tuesday 5/1/2007 7:04:05 PM Imar Spaanjaars said:
Hi Suzan,

Glad it's all working now.
Cheers,

Imar

On Tuesday 5/1/2007 7:09:20 PM I mar Spaanjaars said:
Hi Kurt,

Glad you like my articles!!
What you could is have Validate return some kind of status, in the form of an enum. E.g.:

public enum DataOperationStatus
{
Success,
DuplicateRecord,
ValidationErrror,
NotAllowed,
AndSoOnAndSoOn

}

Then have your method return this enum instead of a bool to indicate success. IMO, this is much cleaner than
returning magic numbers like -777 which are hard to read and understand.

Y our BO could expose a collection of "broken rules’. That's how the CSLA framework from Rockford Lhotka
doesit. When IsValid on the object returns false, you can look at the BrokenRules collection to see what's wrong.

How you implement this, is up to you. BrokenRules could be a simple string collection that you can easily bind to
the Ul to inform the user what's wrong. Alternatively, it could be a collection of BrokenRule objects that provide
more information, like error codes and descriptions.

Hope this helps,
Imar

On Tuesday 5/1/2007 8:18:21 PM Kurt Gooding said:

Music to my ears! | actually started to add a property to the classitself then checking this.. but an enum in this
case would definately be a better choice. So thank you yet again thiswill work perfect. Kurt PS. | noticed you do
not have a donations link anywhare.
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On Tuesday 5/1/2007 10:38:28 PM Imar Spaanjaars said:
Hi Kurt,

You'reright, | don't have a Donation link anywhere. It's a good idea though... | try to make some money from ads
on this site, but it's not working very well...

I do have an Amazon Wish Lists for anyone who wants to show his or her appreciation.... ;-)
Cheers,

Imar

On Thursday 5/3/2007 5:52:36 AM Przemek said:

Imar,

I've taken the harder road and I've been trying to learn this N-Layer thing using the nullable type. In one of your
answers earlier you mentioned that when using the nullable type, instead of the -1, you have to now use the value
and hasValue properties.

Can you show where and how you would modify areas in your code to take thisinto account.

I've been stuck on thisfor so long that my next step is going to be to go to doing things the -1 way. | really don't
want to do that.

Thank you.

On Thursday 5/3/2007 8:11:19 AM Imar Spaanjaars said:
Hi Przemek,

Take alook here:
http://msdn2.microsoft.com/en-us/library/2cf62fcy(vs.80).aspx

It describes how to declare, use and box nullable types. If you have specific questions, I'll be happy to answer
them here. Googling for "using nullable types C#" should bring you more useful articles.

However, it's almost impossible for me to post a code solution like the one you're requesting in a comment on this
article, so if you need more help, may | suggest you post thisin aforum so it's easier to discuss?

Cheers,

Imar
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On Thursday 5/3/2007 8:16:42 AM Przemek said:
Imar

Thanks, will do.

PS
Clicked on your ads a couple timesto get you some dough ;-)

On Thursday 5/3/2007 8:32:31 PM Suzan Cha said:

Hi Imar, Thanks for your help and | have another problem with DELETE method. | have 4 parametersto pass
the delete method. When | click delete button link, it only reads first param corretly and the rest are either 1 or
null which iswrong. Here are the methods. Thanks for your help in advance.

Suzan

for DAL

public static bool Delete(string Empl_ID, int RatingY ear, int RatingMonth, string PEType)
{

int result = 0;

using (SglConnection myConnection = new SglConnection(_ConnectionString))

{
SglCommand myCommand = new SglCommand("Admin.sp_DeletePESingleltem”, myConnection);
myCommand.CommandType = CommandType.StoredProcedure;
myCommand.Parameters. AddWithVaue(" @Empl_ID", Empl_ID);
myCommand.Parameters.AddWithValue(" @RatingY ear”, RatingY ear);
myCommand.Parameters.AddWithV alue(" @RatingMonth”, RatingM onth);
myCommand.Parameters. AddWithVaue(" @PEType', PEType);

myConnection.Open();
result = myCommand.ExecuteNonQuery();
myConnection.Close();

}

return result > 0;

}
Hereismy BLL

[DataObjectM ethod(DataObjectM ethodType.Del ete, true)]
public static bool Delete(Pel ogs myPEL ogs)

{
return PeL ogDB.Delete(myPEL ogs.Empl_1D, myPEL ogs.RatingY ear, myPEL ogs.RatingMonth,

myPEL ogs.PETYype);
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}

On Thursday 5/3/2007 10:00:35 PM I mar Spaanjaars said:
Hi Suzan,

Hard for me to tell without seeing the rest of the code, like the controlsin the ASPX page.

May | suggest you post this on aforum like http://p2p.wrox.com? Thisis a bit too off-topic for me to investigate
and fix for you.

Sorry,

Imar

On Friday 5/4/2007 10:22:35 AM Edmund Ward said:
Hi Imar

| am really pleased with my application now, thanks to your brilliant help. Thank you for your generous time and
attention. | have yet another question, however. | want to add an error notification e ement to my application to
let me (or some admin group, say) know when something goes wrong. Say | want to add an email notification
element, which layer would actually contain the code to send the email, and which layer would initiate an email
send operation? If, for example, there's a database fault in the DAL which causes an exception to bubble up
through the layers to the presentation layer, alowing afriendly message to be displayed to the user, the
notification mechanism could be started at any layer as part of the exception handling. Is there an accepted
wisdom on where this happens? And where would you put the method that actually does the work?

Many thanks for your help.

Cheers
Edmund

On Friday 5/4/2007 7:35:45 PM I mar Spaanjaars said:
Hi there,

There are anumber of waysto do this. One common way isto handle al errorsin the web application. Simply
throw errors when appropriate in the Bll and Dal layers, and catch them globally in the Global .asax file using
Appliction_Error. My book ASP.NET 2.0 Instant Results discusses this in more details.

Alternatively, you may want to Google for Elmah
Cheers,

Imar
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On Saturday 5/12/2007 1:13:09 AM Suzan said:

Thanks for your help and | have another question. For Save method, your sample code returns one int value to
matching the record. However my database table has 4 fields to make unique ID. Can you help me
out? Thanks...

On Saturday 5/12/2007 10:02: 11 AM Imar Spaanjaars said:
Hi Suzan,

Y ou can choose whatever you want. Y ou can return a bool to indicate success or failure, you could return the
entire object itself, or you could create a Key object that you create yourself. This (composite) Key class simply
contains properties for all your unique columns that you assign to in the Save method. Calling code can then
access those properties after they called Save.

Imar

On Friday 5/18/2007 8:05:58 PM Rob said:

Does the below statement mean that every BO should have afield/property of type BrokenRulesList? And, after
every operation of a BO, you should check to seeif BrokenRulesList is DataOperationStatus. Success from the
Enum?

On Tuesday 5/1/2007 7:09:20 PM Imar Spaanjaars said:

"Y our BO could expose a collection of "broken rules'. That's how the CSLA framework from Rockford L hotka
doesit. When IsValid on the object returns false, you can look at the BrokenRules collection to see what's wrong"

Thanks,
Rob

On Saturday 5/19/2007 6:32:56 AM Przemek said:
Imar,

I've did some reading up on nullable types, like you suggested but | still don't understand what is going wrong.
Hereis a specific example:

| get aruntime error when my app hits this line of code:

myThumbnail.Gender = (Gender Type)myDataRecord.Getlnt32(myDataRecord.GetOrdinal (" Gender Type"));
Gender is an enum that | created and has various values. The runtime error says that the 'specfied cast is not
valid'. The value that is coming fromt he database is the number 1.

| do not understand why it is not letting me cast?

Thanks.
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On Saturday 5/19/2007 9:49:43 AM Imar Spaanjaars said:
Hi Przemek ,

The problem with this code is not the enum or the nullable type, but the way you get it from the database:
myDataRecord.Getl nt32(myDataRecord.GetOrdinal (" Gender Type"))

When GenderType is null in the database, you'll get an error when you convert it to an Int32. You'll need to check
for DBNull.Value, just as | did with FillDataRecord for the ContactPerson the application.

Cheers,

Imar

On Saturday 5/19/2007 9:55:00 AM Imar Spaanjaars said:
Hi Rob,

Y es, that's how it's done in the CSLA framework. Method like Saves throw an exception when the object is not
valid, but you can check the IsValid property before you try to save the object. Then you can use the BrokenRules
collection to thell the user what went wrong.

Imar

On Monday 5/21/2007 8:45:50 PM Rob said:
Do any of the 12 examplesin you book use the CSLA framework?

Thanks again.

On Monday 5/21/2007 8:47:46 PM I mar Spaanjaars said:
Hi Rob,

Nope, none of them use it. However Rockford Lothka has written afew books about it, asit's his framework.

Imar

On Monday 5/21/2007 8:52:21 PM I mar Spaanjaars said:

'BTW: it's important to understand that the CSLA framework uses alot of inheritance where behavior like thisis
all implemented in base classes in the framework. Y ou don't have to implement awhole lot in your own BOsto
make use of features like BrokenRules.

Imar
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On Monday 5/28/2007 1:56:55 AM Przemek said:
Ref: Saturday 5/19/2007 9:49:43 AM Imar Spaanjaars

| do understand what you mean; however, there isavalue in the database for this column, it's 1. | was wondering
if perhaps the order of the columnsin my SELECT has anything to do with it? Or aslong as the name that | use,
in this case "GenderType" is the same as the name of the column name then I'm ok?

I've tried to use the debugger to see what values I'm actually getting returned here but the debugger has like 50
levelstoit and it is difficult for me to figure out exaclty what the values are.

Please advise, I'll keep digging.

Thanks.

ShAm

On Monday 5/28/2007 2:46:23 AM Przemek said:
Imar,

Well | figured it out, basically a shot in the dark and it worked. Apparently the datatype in the database has to be

‘int', in CANNOT be 'tinyint'. | thought | would save some room in the database by using tinyint but this won't
work.

On Monday 5/28/2007 10:25:52 AM Imar Spaanjaars said:
'Hi Przemek,

Great; glad it'sworking.... Thanks for the update.

Imar

Talk Back! Comment on Imar.Spaanjaars.Com

| am interested in what you have to say about this article. Feel free to post any comments, remarks or questions you may have about this article. The Talk Back
feature is not meant for technical questionsthat are not directly related to this article. So, a post like "Hey, can you tell me how | can upload filesto aMySQL
database in PHP?" islikely to be removed. Also spam and unrealistic job offers will be deleted immediately.

When you post a comment, you have to provide your name and the comment. Y our e-mail addressis optional and you only need to provideit if you want meto
contact you. It will not be displayed along with your comment. | got sick and tired of the comment spam | was receiving, so | have protected this page with a
CAPTCHA image now. This means that if you want to leave acomment, you'll need to type in the text you see on the image. If you can't see the text clearly,
click the New Image button to get an image with a new text. For more details, see this newsitem.

If you want to object to acomment made by another visitor, be sure to contact me and I'll look into it ASAP. Don't forget to mention the page link, or the
QuickDocld of the document.

For more information about the Talk Back feature, check out this news item.

Your Name

Your E-mail Address

Comment
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