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Pre-requisites for this presentation:

1) Familiarity with VB.NET and ADO.NET

Level: Intermediate

Jackie Goldsteiné

¸ President of Renaissance Computer Systems

¸ Author of ñDatabase Access with Visual Basic.NETò

¸ Microsoft Regional Director, MVP

¸ Founder and monthly host of IVBUG                                
(Israel Visual Basic User Group)

¸ Speaker at local & international  developer                      
conferences

¸ jackie@renaissance.co.il

¸ http://weblogs.asp.net/jackieg

Agenda

¸ Introducing Entity Data Model (EDM)       
and Entity Framework (EF)

¸ Building the Model

¸ Using the Model

¸ Some Thoughts Before I Go...

Data Modeling

¸ Every business application has, 
explicitly or implicitly, 
a conceptual data model

¸ Is the Database Schema Ideal for us? 

SalesOrder

PK SalesOrderID

FK1 SalesPersonID

 OrderDate

 Status

 OnlineOrderFlag

 AccountNumner

 TaxAmt

 TotalDue

Contact

PK ContactID

 FirstName

 MiddleName

 LastName

 EmailAddress

 Phone

Employee

PK,FK1 EmployeeID

 LoginID

 ManagerID

 Title

 BirthDate

 HireDate

 SalariedFlag

 VacationHours

 SickLeaveHours

 CurrentFlag

SalesPerson

PK,FK1 SalesPersonID

 Bonus

 SalesLastYear

 SalesQuota

 SalesYTD

Working with Database Schemas ( 1)

¸ Get all full-time employees that were hired during 2006 
and list their names and titles:

SELECT c.FirstName , e.Title
FROM Employee e
INNER JOIN Contact c ON e.EmployeeID = c.ContactID
WHERE e.HireDate >= ' 2006- 01- 01Ʀ
AND   e.SalariedFlag = 1

Create 
ñAppropriate Viewò 

using JOIN

View only Subset of 
Data Explicitly

Working with Database Schemas ( 2)

¸ Obtain all of the sales persons that have sales orders 
for more than $ 200,000:

SELECT SalesPersonID , FirstName , LastName, HireDate
FROM  SalesPerson sp
INNER JOIN Employee e 

ON sp.SalesPersonID = e.EmployeeID
INNER JOIN Contact c 

ON e.EmployeeID = c.ContactID
INNER JOIN SalesOrder o 

ON sp.SalesPersonID = o.SalesPersonID
WHERE o.TotalDue > 200000
AND   e.SalariedFlag = 1 

Very Complicated !

Schema is too 
fragmented

Cannot leverage 
Relationships

What is a Sales Person 
actually?
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The Reality of Schemasé

¸ Database schemas are not always ideal
ïOperational or performance reasons

ïNew applications on top of existing schemas

ïNot the same set of constructs and abstractions

Relations, Inheritance

¸ Schemas tend to permeate through code
ïApps creates a ñviewò of data that makes sense

Using sprocs , views and most often ad -hoc queries

ïWe have implicit ñknowledgeò in the code

ADO.NET Entity Framework Themes

Data 
modeling

Better 
Integration

Programming 
languages

Conceptual Models ï
Separate apps from the 
reality of schemas

Interact with data as objects or 
as rows and columns, your 
choice

LINQ support throughout the 
ADO.NET stack

Moving to the Conceptual Model
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l ÅEntities, relationships
ÅReferential constraints

ÅShift in future apps
ÅTarget for Entity Framework

SalesPerson

SalesOrder

StoreOrder

SalesPerson

Employee StoreOrder
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Contact

ÅRecord formats, file groups
ÅIndexes, file partitions

ÅApps unaware of this level

SalesOrder
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ÅTables, rows, keys
ÅPK/FK constraints

ÅNormalization
ÅData independence
ÅApps of last 20 years

SalesPerson

SalesOrder

Employee Contact

The Entity Data Model (EDM)

¸ An Entity-relationship model

¸ Key Concepts
ïEntity Type  is a structured record with a key

ïAn Entity is an instance of an Entity Type

ïEntities are grouped in Entity-Sets

ïEntity types can inherit from other entity types

¸ The EDM model is effectively ñexecutableò
ïNot just to stick to the wall : -)

Entity Designer

Demo!

Entity Data Model

¸ Application model
ïMapped to a persistence store

¸ Comprised of three layers:
ïConceptual (CSDL)

ïMapping (MSL)

ïStorage (SSDL)

¸ Database agnostic

¸ Comprised of:
ïEntities

ïAssociations

ïFunctions

Conceptual

Mapping

Storage

Entity Data Model
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Mapping between the Models

Con. Schema
.csdl File

Create Entity 
Data Model

Map between 
models

Mapping
.msl File

Generate From 
Database

Storage Schema
.ssdl File

Contact

Employee

SalesPerson

SalesOrder

Logical Schema

SalesPeople

SalesOrder

StoreOrder

Conceptual Schema

How is the model stored

¸ As metadata in XML

¸ 3 files
ï.CSDL (Conceptual Schema Definition Language)

Maps the entity types that you use in your conceptual 
model

ï.SSDL (Store Schema Definition Language)

What the DB looks like

ï.MSL (Mapping Schema Language)

Maps the CSL to the SSDL

¸ Created by Designer tool
ïOr use EMDGen

¸ Must be available to the runtime
ïCopy in to bin folder, or use embedded resource build option

Entity Framework (EF)

¸ EDM consumption options:
ïEntity Client

Entity SQL

ïObject Services

Entity SQL
LINQ To Entities

Entity Framework ðService Stack

LINQ To Entities

Object Services

Entity SQL

Entity Client

ADO.NET Provider

Entity Framework Overview Entity Client

¸ Entity Client is an ordinary ADO.NET data provider
ïThe provider's "database" is the EDM

¸ Exposes the usual ADO.NET provider model
ïEntityConnection, EntityCommand

¸ A "service provider"
ïLayers over any ADO.NET data provider

ïProvider writer must support additional interfaces

¸ Many tools work with ADO.NET providers
ïSQL Server Integration Services

ïSQL Server Reporting Services

ïCrystal Reports, et al


