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Prerequisites 

• .NET Framework 

• SQL Server  

• C# 

• Visual Studio 

• EF versions: 3.5, 4.0, 4.1, 4.3, 5.0, 6.0 (latest) 



What is ORM? 

• Object-Relational Mapping/Mapper 

• Bridges the gap between two paradigms: 

– OO paradigm (objects, inheritance, encapsulation) 

– Relational (tables, columns, constraints, sql,...) 

• Automates CRUD operations 

• Translates OO actions into relational queries. 

• Frameworks: DataObjects.Net, Nhibernate, 
OpenAccess, EntityFramework 



What is Entity Framework? 

• Microsoft ADO .NET Entity Framework 

• https://entityframework.codeplex.com   

• It is an open-source ORM framework 

– Enhancement to ADO .NET 

– Automated mechanism for accessing and storing 
data in the database 

• Enables developers to deal with objects  

• No SQL, no tables, no Joins, etc. 

https://entityframework.codeplex.com/


EF distribution 

• EF 5.0 

– Part of EF included in NuGet package, and 

– Part of EF included in .NET Framework 

• EF 6.0 

– Included in EntityFramework.dll 

– Independent of .NET Framework 

• .Net Framework 4.5 



Install EF via NuGet 
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Install EF via NuGet 

 
After installation, make sure 
that appropriate version of 

EntityFramework.dll is included 
in the project. 



EF Architecture 

 
Entity Data Model 

Classes, 
relationships 

Tables, keys, 
views,... 

Entity Query 
Language 

Yet Another 
Query Language 

Uses std. ADO 
.NET API 

Translates OO 
actions to SQL  

Objects 
(de)serialization 



Entity Relationships 

 



Relationship mapping 

 



DbContext 

• Bridge between the database and domain 
objects 



DbContext class 

 

Intantiating DbContext 



Entity Lifecycle 

Change 
Tracking 

Db command issued 
based on entity state 

Context also 
manages states of 

entity objects. 



DbSet class 

 

DbSet is used for 
CRUD operations. 

DbContext 
encompasses 
DbSet objects. 



DbSet operations 
Method name Return type Example 

Add Added entity 
type 

dbcontext.Students.Add(studentEntity) 

Attach(Entity) Passed entity dbcontext.Students.Attach(studentEntity); 

Create Entity var newStudentEntity =dbcontext.Students.Create(); 

Find(int) Entity type //Find student whose StudentID is 1 
Student studEntity = dbcontext.Students.Find(1); 

Include DBQuery var studentList = dbcontext.Students.Include 
 ("StudentAddress").ToList<Student>(); 
var studentList = dbcontext.Students.Include 
 (s=>s.StudentAddress).ToList<Student>(); 

Remove Removed 
entity 

dbcontext.Students.Remove(studentEntity); 

SqlQuery DBSqlQuery var studentEntity = dbcontext.Students.SqlQuery 
("select * from student where studentid =1") 
.FirstOrDefault<Student>() 



EF: development approaches 

 



Choose Dev Approach with EF 

 



Database-First development 

• Context and entity classes  
generated from the existing database 



Create entity data model from DB (1) 

 Create a new 
Console Project, for 

testing purpose.  

Make sure that 
.NET Framework 
4.5 is selected.  



Create entity data model from DB (2) 

 

Add New Item...  
=> Ado.NET EDM 



Create entity data model from DB (3) 

 

Database First 
Approach 

Model First 
Approach 

Code First 
Approach 

Code First 
Approach 



Model browser 

 



Add single entity 

 



Update single entity 

 



Delete single entity 

 

Object state Deleted 
forces DbContext to 

issue DELETE request. 



EF: Querying 

• EF supports three types of queries: 
– LINQ to Entities 

• Language Integrated Query Language 

• Method syntax , query syntax 

– Entity SQL 
• Processed by EF Object Services 

• Raw SQL, ObjectContext, ObjectQuery 

– Native SQL 
• Similar to Entity SQL 

• query executed directly on a EF Entity 

 



LINQ to Entities 

 First instantiate DbContext object 

Context.Dispose() called automatically here. 

Context.Dispose() called automatically here. 

First instantiate DbContext object 

Interface IQueryable 



Entity SQL 

 

ObjectQuery instead 
of IQueryable! 



Native/Raw SQL 

• SQL query for entity types which returns 
particular types of entities 

• SQL query for non-entity types which returns 
a primitive data type 

• Raw SQL commands to the database 



Raw SQL – Entity types 

 

Should match DbSet 
property name. 

Otherwise, Exception! 



Raw SQL:  
commands and non-entity types 

 



Projection L2E Queries 

• First/FirstOrDefault 

• Single/SingleOrDefault 

• ToList 

• GroupBy 

• OrderBy 

• Annonymous class result 

• Nested queries 



First / FirstOrDefault 

• Returns first entity from the result 

• When the result does not contain any object: 

– First throws exception 

– FirstOrDefault returns null 

 



Single/SingleOrDefault 

• Use it when a query is expected to return only 
one object. 

• Exception thrown if there is more than one! 

• If no object => Single throws exception! 

• If no object => SingleOrDefault returns null. 



ToList 

• Retrieve all objects that satisfy certain 
condition. 



OrderBy 

• Sort objects in result by certain criteria 



Anonnymous class result 

• Return combined result without creating a 
special entity class 



Nested classes 

 Collection of 
annonymous 
class objects! 



Eager loading 

• Query returns requested objects and their 
related/linked (over assoc. end) objects, too.  

• Achieved using Include method of IQueryable 

 

 

LINQ Query Syntax 

LINQ Method Syntax 

Include can accept a lambda expression 
(instead of string)! 



Eager loading – multiple levels 

• Load object across several link hops 

• Load a student with name “Student 1” and its 
related standard and teachers  
(three level of objects) 

 
Path specification as string. 

Path specification as lambda. 



Lazy loading 

• Delayed loading of related objects/data 

Disables lazy loading. 

Lazy loading occurs at this line.  
Property StudentAddress must be defined 

as public virtual! 



Lazy loading - rules 

• context.Configuration.ProxyCreationEnabled  
should be true. 

• context.Configuration.LazyLoadingEnabled  
should be true. 

• Navigation property should be defined as 
public, virtual.  

– Context will NOT do lazy loading if the property is 
not define as virtual. 

 



Explicit loading – Load() 

 

Method Reference used 
for loading a single 

object.  

Method Collection used 
for loading a collection 

of linked objects.  



References 

• The official EF portal: 
https://msdn.microsoft.com/en-us/data/ef.aspx 

• EF tutorial: 
http://www.entityframeworktutorial.net 

• Entity Framework 6 Recipes, paperback 
http://www.amazon.com/Entity-Framework-
Recipes-Brian-Driscoll/dp/1430257881 
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