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Whidbey Hands-on-Labs

ADO.NET 2.0 - ObjectSpaces

Introduction

This hands-on lab introduces a new enhancement to ADO.NET called ObjectSpaces - the new
Object/Relational Mapper included in Whidbey. In short, the Object/Relational Mapping system sits
between the object-oriented model and the relational model and allows you to transform your objects
into relational data and visa versa.

e The hands-on lab guides you in a number of steps through the basics of working with
ObjectSpaces:

Creating the Object Model Document

Creating the Relational Model Document

Creating the Mapping Document

Creating and using the ObjectSpace

Time to complete the lab: 20 minutes

Before you start

The starter project can be found on your desktop as the HOL-ADO-VBO01 short-cut.
Exercise 1 — Preparing the OO Model

The starter project contains two classes, a category class having zero or more products.

» Open each of these classes and review their structure.

Class Yiew - HOL-ADO-YEO1L

¥ or |5
Find: | j
- A

= {} HOL_ADO_v¥ED1
- alg Category

=@ Mew()
EE Description) As String
EE ID() &s Integer
E5 Mame() As String
EH Products() s Swstem. Collections, ArrayList
5@ _description
E'I@ _id
E,@ _name
5@ _products

+ 6ilg Formi
+ §g b Py
+ Product b

ﬂ Solution Explorer E’ Class Wiew
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¢ |_ =5 Wiew - HOL-aD0-YBO1

-

Find: I ﬂ
= {} HOL_ADO_vED1 ~
I alg akeqory

I alg Forml

b Pl
EI--- Produck

=
L
[m]
o
=]
=
3
c
T
=4
-~
=
I=
LN
-
3
=]
T
]
o
=
1111

----- EE ID() &s Integer
----- EE Mame() &s String
----- =) @ _cakegary

----- &8 _discontinued
..... 5 (] id

----- g% _name

Eﬂ--ﬁ b _MvProject b

'@ Solution Explorer E’ Class Wiew

In order to map our data coming from a relational database to objects created from these classes
(that is what ObjectSpaces is all about) you have to describe these classes in an XML file.

Your relational structure (that is the structure of the tables in e.g. SQL Server) also needs to be
defined in an XML file.

A third file, called the mapper file, will then store the mappings between the first XML file and the
second one. You can create these files manually following a predefined schema or you can use a
small utility downloadable from the GotDotNet site called the ObjectSpaces Mapper Utility.

» Start the “ObjectSpaces Mapper Utility”-tool by choosing to menu Start->All Programs-
>0bjectSpaces Mapper Utility->ObjectSpaces Mapper Utility.

™ Microsoft Ob jectSpaces Mapper Ltility
Object Schema  Relational Schema  Mapping Schema  About  Exit

Ready Y

» Before you can use this tool, you will have to build your starter project. You can accomplish this
by starting the project with F5.

» Go back to the utility and use the Object Schema->New menu.
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» Create a new Object Schema Document called products.osd.xml.
» Store the document in the C:\XML folder.
» Point to the assembly containing your Category and Product class.

The assembly can be found in the BIN folder of your starter project (C:\HOL-U2U\ADO.NET\HOL-
ADO-VBO1\BIN\HOL-ADO-VBO1.EXE).

. Object Schema Document Builder E|@|E|

Azszembly | Classes Inheritance temberz Hidden bembers Keys Alizzes Relationzhips

050 Mame: MyObjectS chema

Assembly Path:  |HOL-ADDWED.exe

OS50 Builder | #ML Output Save Close

» Click on the Classes tab to select the classes in the assembly that will be mapped to the relational
model.

» Make sure that both the Category and Product classes have been checked. Unselect the other
classes.

= Object Schema Document Builder, E_|[E|Pz|

Azzembly Clazzez | Inhertance b emberz Hidden kembers Keys Aliazez Relationzhips

Specify the clazzes pou want to persisk:

Dﬁt HOL_ADO VBT b _bypProject
O%¢ HOL_ADO_VEOT.myvh_My
O%¢ HOL_ADO_VBO1.MyFarms

DOI: HOL_ADO_WBO1 . MyDataSources
D‘ﬁ: HOL_ADO_WBOT . MywiebServices
[%¢ HOL_ADO_WBO1.Category

[%¢ HOL_ADO_WBO1 Product

O%¢ HOL_ADO_WBO1.Form

OS50 Builder | #ML Dutput Save Close

» Go to the Members tab. On this tab you select which members of each of the selected classes will
be persisted. Normally each member will be selected, but make sure that this is the case.
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a5 Object Schema Document Builder, E|@|PZ|

Azzembly Clagzes Inkeritance Members | Hidden Members Keys Aliages Relationshipz

Specify the members you want o persist:

E| Elé,: HOL_ADO_WEON . Category
..... = D

..... [#]e& Mame

..... [¥]e® Description

R [#le& Products

B-[%¢ HOL_AD0_VEO1 Product
..... H= 1D

..... [¥]eS Mame

..... [¥le% Dizcontinued

..... [¥]e% Categary

050 Builder #hL Dutput Save ‘ Close

» Now define the keys of the objects on the Keys tab. Both the Category and the Product object
must have ID as key as an auto increment key type.

a5 Object Schema Document Builder E|@|E|

Azzembly Clazzes Inkeritance tembers Hidden tembers Feys bliazez Relationzhipz

Specify the keys for the classes:

E| |_7_|<>|$ HOL_ADO B0 Cateqgory

..... . ¢ D
..... D ¢ Mame
..... O # Description F.evGenerator Class:

.- O # Products |
=% HOL_ADO_VEO1.Product
..... ¢ D

..... E & Eéme - K.enGenerataor Parameter:
..... # Dizcontinue

----- O ¢ Categony |

050 Builder | #ML Dutput Save Cloze

» Finally define the relationship between the Category and Product entity using the Relationships
tab: define the CategoryProduct relationship between Category and Product. You have to identify
the members implementing the relationship as follows:
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) Object Schema Document Builder

B{(=1[E9

Azzembly Clazzes Inheritance Members

Supply relationship information far your object model:

Relationzhip Mame:

Hidden Members keys

Relationzhips:

Aliazes Relationzhips

CategoryProducts

|Eategu:ur_l,lF'ru:uduu:ts

Relationzhip Type:
| OneToMarny j

Child Class:
|HOL_4DO_VBO1 Produc ~ |

Parent Class:
|HOL_4D0_VBO1 Catego ~ |

Parent bMember: Child Member:
| Products j | Category ﬂ

Cazcade Delete: [ Add ‘

05D Builder #ML Output Save ‘ Cloge

» Click the Save button ending up with the following xml schema.

) Object Schema Document Builder,

- <osd:ExtendedObjectSchema Mame="MyObjectSchema"
zmlns: osd="http:ffschemas.microsoft.com/data/2002/09/20/persistenceschema
- <osd: Classes:
- zosd: Class Mame="HOL_ADO_¥BO01.Category'>
<osd: Member Name="ID" Kev="true" /=
<osd:Member Name="Mame" /=
<osd:Member Mame="Description" />
<osd: Member Name="Products" /=
</osd: Class>
- =osd; Class Name="HOL_ADO_¥B0O1.Products">
=osd:Member Name="ID" Key="true" kKeyType="AutoIncrement" /=
<osd:Member Name="Name" /=
zosd:Member Name="Discontinued" /=
<osd:Member Mame="Category" />
=fosd: Class=
<fosd: Classess
- <osd: ObjectRelationships=
«<osd: ObjectRelationship Mame="CategoryProducts" Type="OneToMany"
ParentiClass="HOL_ADO_¥BO01.Category" ParentMember="Products"
ChildClass="HOL_ADO_¥B01 _Products" ChildMember="Cateqory"
CascadeDelete="false" /=
«/osd: ObjectRelationships>
«/0sd:ExtendedObjectSchemax=

< *

a50D Builder AL Dutput Fort Size - Save Cloze
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Exercise 2 — Preparing the Relational Model

In order to define the
relational model, you will
use the Categories and
Products tables from the
Northwind database. The
only work you really need
to do is to create an xml
file describing the
relational model. You will
again use the
ObjectSpaces Mapper
Utility.

E™ Relational Schema Document Builder - ][E|E|

Connection lnfo T ablez and Yiews

Server Mame: |llocal]

Databaze N ame: |N|:|rthwinl:|

Integrated Security: v

zer 1D |
» Select the menu

Relational Schema-
>New.

Fazsword: |

» Create a relational
schema file with name
myRelationalSchema.r
sd.xml (again in the
C:\XML folder).

» Enter the details for

RSO Builder | #ML Dutput Save | Close ‘
connecting to the SQL

server database: ™ Relational Schema Document Builder
Server Name and

Database Name.

Connection Info Tables and Yiews

Select the tables and wiews you want to include in your schema:

» Use the Connect
button to verify the
connection to the
database.

=i dbo
B Tables
----- [¥1[T] Categories
----- O[] CustomerCustomerD ema
----- O[] CustomerDemographics

» Next select the tables
to use in the relational
model; do this with
the Tables and Views

Mt O] Custamers
S e A O] dtproperties
A R R R O] Employees
» Select the Categories | | | | O] EmployeeT ermitaries
and Products tables. | | | O] Order Detail:
Leave the other tables | | | | ] Orders
unchecked. | | i ] Products
I I N S Reqi
» Click the Save button | | { E% 5:?'02;3
and verifythe XML~ | i i | 5u§;iers
output. | | i i Dlj Termritaries

B[ Views

RS0 Builder #hAL Output Save Cloze

U2U Lab - ADO.NET 2.0 - ObjectSpaces 6/ 14
Copyright 2004 by U2U nv/sa, Belgium —www.u2u.net



www.u2u.nef

R S 20

et Training Services

Egl Relational Schema Document Builder

S[=/ey

- =rsd:Database Mame="Northwind"

- =rsd:Schema Mame="dbo" =
- =rsd:Tables=
- «rsd:Table Mame="Categories" >
- =rsd:Columns =

Precision="15" /=

</rad: Columns =
</rad: Table=
- «rsd:Table Mame="Products" =
- =rsd:Columns =

Precision="40" /=

Precision="20" /=

</rad: Columns =
</rad: Table=
</rad: Tables =

RSD Builder %ML Dutput Fort Size ~ sae

”
xmins:rsd="http:f fschemas.microsoft.comfdataf 2002 f09/28 fred" =
<rsd:Column Mame="CategoryID" SqlType="int"
Autolncrement="true" Incrementstep="1" /=
<rsd:Column Mame="CategoryMame" Sq/Type="nvarchar"
<rsd:Column Mame="Description” SqlTrpe="ntext" /=
<rsd:Column Mame="Picture" ZqlType="image" /=
<rsd:Column Mame="ProductID" SqlType="int"
Autolncrement="true" IncrementStep="1" /=
<rsd:Column Mame="Productlame" ZqlType="nvarchar’
<rsd:Column Mame="SupplierID" SqlType="int" /=
<rsd:Column Mame="CategoryID" SqlTvpe="int" /=
<rsd: Column Mame="QuantityPerUnit" ZqlType="nvarchar'
<rsd:Column Mame="UnitPrice" SglType="money" /=
<rsd:Column Mame="UnitsInStock" SglType="smallint" /=
<rsd:Column Mame="UnitsOn0Order" ZqlType="smallint" /=
<rsd:Column Mame="ReorderLevel" ZqlType="smallint" /=
<rsd:Column Mame="Discontinued" Sq|Type="bit" /=
"
Cloge ‘
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Exercise 3 — The Object/Relational Mapping

You have the Object Schema and Relational Schema Documents ready now. In this exercise you will
combine them in a new Mapping Schema Document defining the actual Object/Relation Mapping.

» In the Mapper Utility select the menu Mapping Schema->New
» Create a myMapping.msd.xml file, again in the C:\XML folder

» Add the OSD and RSD files we created in the previous steps:

A Mapping Schema Document Builder

Data Sourcez | Map Claszes Inheritance Map Members Map Relationzhips
Ohbject Schemas: Relational 5chemas:
MubjectS chema M orthind
Add ‘ Remowve ‘ Add Remowve ‘

i L Output
b ap Builder Ltpu Save ‘ Cloze ‘

On the Map Classes tab you might now map your class onto a relational table.

» Select the Categories class and then click on the Categories table.

» Do the same thing for the Products class and the Products table.
You will see the icons of the nodes changed.
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) Mapping Schema Document Builder r._|rE| rz|
[rata Sources Map Claszes | Inhertance M ap Members M ap R elationzhipz
Map classes to tables:
Clazzes: T ables:
Ea MyObjectSchermna | e @ [unmapped] »
----- % HOL_ADO_WBO1.Categorny a M arthwind
] HOL_aD0_VBOT.Product B- &} dbo
El =h Tables
{2k Categories
----- Fl’l ||jIJ| f
El @- Yiews
----- L o Alphabetical izt of products
----- ﬁ‘:"' Category Sales for 1937
----- ﬁ‘:"' Current Product List
----- ﬁ‘:"' Cuztomer and Suppliers by Ci
----- ﬁ‘:"' lhvoices
ﬁ':"' Order Detailz Extendad "
< ¥

i FhAL Output
hap Builder uipL Save ‘ Cloze ‘

» Map the members of these classes to the columns of the relational tables.
Select the member and then the matching column.

A Mapping Schema Document Builder

[rata Sources tap Claszes |nheritance Map Members | Map Relationships

Specify the members you want to persist:

Members: Colurnns:
El---¢|:‘ MyObjectschemna B3 Morthwind ~
E-#1¢ HOL_ADO_VBO1.Category B3 dbo
i by D E-=h Tables
: p By Mame EI |:J Categories
H "-_, Degcription P @ [unmapped)
B- OI: HOL_ADO_VEOT.Product ----- % CategomlD
Ly D = % Category ame
'ﬁ._, Hame ----- % Descrphion
LB Discontinued - El Ficture
B[] Products
----- @ [unmapped)
----- % ProductlD
----- % ProductMame
----- E SupplierD "

i FhL Dutput
Map Builder uipu Save ‘ Cloze ‘
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» Click on the Map Relationships selecting your CategoryProduct relationship.

» Push the Edit button at the bottom of the window.

» Select in the Foreign Key Information panel the primary key and the foreign key.

» Click the Add button.

» Additionally click the OK button.

6] Mapping Schema Document Builder

Supply relationship infarmation for pour object model:

Fi elationzhips:

=8 I'-f!yEII:uiec:tS chema
i CateqoryProduct

Type:

Data Sowrces | MapClaszes | Inhertance | Map Members tap Relationzhips

|OneTokMary

Parent Clasz. |HOL_4DO_YE M Category

Child Clazs:

|HOL_ADO_WBOT.Product

Foreign K.ey Information

Fk.: Categonies-»Products

[

| ~|

[7

fap Buider | #ML Output

Parent Colurin | Child Calurr |
Categoryl D CategorylD
E dit
Save Cloze ‘

» Save and verify the XML Output.
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6] Mapping Schema Document Builder

- <rmap:Mapping=cherma
xmins:map="http:f fschemas.microsoft.comfdataf2002f09/28 fmapping" >
- =<map:DatasSources =
- <map;DataSource Mame="Northwind" Trpe="80QL Server" Direction="Source"=
<map:5Schema Location="MyRelationalSchema.rsd.xml" /=
<rap:\Wariable Mame="HOL_ADO_Y¥BO1.Category_Rows" Zelect="Categories" />
«<map:Variable Mame="HOL_ADO_Y¥BO1.Products_Rows" Sclect="Products" /=
- «<rmap:Relationship
Marme="HOL_ADO_¥B0O1.Category_HOL_ADO_Y¥BO1.Products”
Fromariable="HOL_ADO_¥B0O1.Category_Rows"
ToVariable="HOL_ADO_¥BO01.Products_Rows"=
<map:FieldJoin From="CategoryID" To="CategoryID" />
</mapiRelationship=
</map:DataSource =
- =map:DataSource Name="My0bjectSchema" Type="0bject" Direction="Target" >
<map:=chema Location="My0Objectschema.osd.xml" /=
</map:DataSource =
</mapiDataSources =
- <map:Mappings =
- «rmap:Map SourceVariable="HOL_ADO_Y¥B01.Category_ Rows"
Targetzelect="HOL_ADO_¥BO1.Category">
<map:FieldMap SourceField="CategoryID" TargetField="ID" /=
<map:FieldMap SourcefField="CategoryMame" TargetField="Name" /=
<map:FieldMap SourceField="Description" TargetField="Description” /=
</mapiMap =
- <map:Map Sourcevariable="HOL_ADO_¥B01.Products_Rows"
Targetzelect="HOL_ADO_Y¥BO1.Products"=
<map;:FieldMap SourceField="ProductID" TargetField="ID" /=
<map:FieldMap SourceField="ProductName"” TargetField="Mame" /=
<map:FieldMap SourceField="Discontinued" TargetField="Discontinued" /=
</rmap:Map=
<map:RelationshipMap
Source="HOL_ADO_¥BO1.Category_HOL_ADO_¥BO01.Products”
Target="CategoryProduct" /=
</mapiMappings >
</rnap:Mappingschema=

Map Builder ML Output Fort Size -

Cauva Clrea

You are ready now to work with these files in your Whidbey project.
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Exercise 4 — Using ObjectSpaces

= uzu - ObjectSpaces Demo

Connect

Confections

Pavlova Fefrezh
Teatime Chocolate Bizcuits

Sir Fodney's Marmalade
Sir Rodney's Scones

il

FHuMuCa Mui-MNougat-Creme New
Gumbar Gummibarchen

Schogai Schokaolade Remove
Faanze kosken

Chocolade

b amilakLs |D:

:

Walkaoinen suklaa
Tarte au sucre
Scottizh Longbreads

Search

|

Now you can use ObjectSpaces in your Whidbey project. All the code has already been prepared for
it. The only thing you have to do is step through the code.

One of the first things you must do is to create an instance of System.Data. ObjectSpaces.
ObjectSpace class. This class is available in the System.Data.ObjectSpaces assembly.

This instance needs a connection to the database and the mapping file.

Private con As SqglConnection
Private constr As String = _

”Server=._;Integrated Security=true;Initial Catalog=Northwind"
Private os As ObjectSpace

Dim con As New SqlConnection(constr)
Dim os As New ObjectSpace('C:\XML\MyMappingSchema.msd.xml", conn)

» Run the application and click the Connect button.

» Step through the code using the F11 button.

A second button (the Refresh button) demonstrates how to load the list of categories.

Dim categories As ObjectSet = _
0s.GetObjectSet(GetType(Category), "', "Products™)
listCategories.DisplayMember = ""Name"
For Each cat As Category In categories
listCategories. Items.Add(cat)
Next

In the above code, an ObjectSet is filled up by means of the GetObjectSet method. The first
argument is the type of object to retrieve from the database. The second argument is an OPath
expression. Think of it as the WHERE part of a normal SQL query. The third argument tells
ObjectSpaces to retrieve the Product object from the database and also to get the category of the
product.
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Selecting a category means displaying the products belonging to it.

» Select a category and step through the code.

Dim cat As Category = DirectCast(listCategories.Selectedltem, Category)
listProducts. Items.Clear()
listProducts.DisplayMember = "‘Name"
For Each pr As Product In cat.Products
listProducts. Items.Add(pr)
Next

ObjectSpaces introduce a new query language called OPath. A simple OPath statement is used to find
the product using the ID entered. The GetObject() method of the ObjectSpace is used to retrieve a
single object.

Dim prod As Product = _
DirectCast(os.GetObject(GetType(Product), _
"ID="" & textBoxID.Text, "Category'), Product)

IT Not (prod Is Nothing) Then
MessageBox.Show("'Found product - " & prod.Name & " (" & _
prod.Category.Name & ")'™)

Else
MessageBox.Show("'Product not found!')

End IT

= —EEI'E_EJ

| Confections ﬂ Connect

Favlova Fiefrezh
Teatime Chocolate Bizcuits
Sir Rodney's Marmalade
Sir Bodney's Scones
MHuMuCa Hul-Mougat-Creme =
Gumbar Gummibarchen
Schogai Schokolade Remave
£

Il

Found produck - Chaike (Eeverages)

)

]

Search
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Finally, some code can be executed for creating and deleting rows in the database using
ObjectSpaces.

A new row is created as a new object, optionally with a child object. All the new objects must be
registered with the ObjectSpace object; the PersistChanges method is called in order to update the
whole graph of the object.

» Click on the New button to step through the code.

Dim newCat As New Category

newCat.Name = ""Belgian Beers"

newCat.Description = "The best beer in the world!™
os.StartTracking(newCat, InitialState. Inserted)
Dim newPr As New Product

newPr_Name = "Jupiler"

newPr.Discontinued = 0

newPr .Category = newCat

os.StartTracking(newPr, InitialState.Inserted)
newCat.Products.Add(newPr)
os.PersistChanges(newCat, New PersistenceOptions(Depth.ObjectGraph))

™ uau - ObjectSpaces Demo

Connect

Belgian Beers

Jupiler Refresh

i

Hew

Remove

1

Search

|
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