
      RIA Data Services Chapter 1 

Silverlight presented the developer with several options of obtaining server data including basic 

WCF service. Now these are pretty easy to use but there RIA Data Services formerly known as 

Alexandria makes the process even more painless. There is a really good introduction to Ria 

services at Microsoft .NET RIA Services July 2009 Preview. This is also where you download the bits to 

use the services.  I will assume that you read and include the following as a introduction: 

“.NET RIA Services focus on the end-to-end use of data. It may be retrieved through a Data Access Layer 
(DAL) of your choice. It may be shaped for use in the presentation tier and annotated with suitable 
metadata for validation and access control. The new framework components support data and 
metadata flow across tiers through a controlled set of operations.  
.NET RIA Services simplify application development across tiers and trust boundary by providing a set of 

tools to build the multiple tiers of an application together. The application logic remains aware of tier 

and trust boundaries but it leverages the power of .NET and Silverlight on respective tiers and utilizes 

the end-to-end flow of data and metadata described earlier. “ 

Microsoft .NET RIA Services simplifies the traditional N-tier application pattern by bringing together the 

ASP.NET and Silverlight platforms. Application logic is written on the mid-tier to control access to data 

via queries, updates and custom operations 

  

The framework will out-of-the-box handle the CRUD operations for many of the SL apps that we 

write and provide services such as authentication and validation. I am going to  build up a series 

of examples from a simple CRUD app, to a Details view using a object graph to MV-VM pattern 

usage and then finally introduce an object database into the picture. RIA services are not for all 

apps but are a powerful tool to have in your toolkit. So let’s get started: 

    Basics 

The main class for authoring operations is DomainService, which acts as a server endpoint for 

business logic and data model interaction. A DomainService can exist in two forms: data modelï

http://www.microsoft.com/downloads/details.aspx?FamilyID=76bb3a07-3846-4564-b0c3-27972bcaabce&displaylang=en#filelist


specific or generic. The data modelïspecific implementation effectively wraps a data model, allowing 

you the option of writing a combination of business logic and data access code. The generic one is real 

interesting as it does not tie us to a specific data provider and thus lets us work things like XMl or 

Object data bases. For my examples I will use the Linq to SQL implementation and Northwind 

database thus my DomainService class will derive from LinqToSqlDomainService and provide the CRUD 

operations I need. These work against Entities (an object with identity Key) like Categories and products 

that I will work with. Business logic methods can then be added to the class so it provides all the middle  

tier  recourses needed by the client. In the past we would have defined a WCF endpoint and 

implementation. Now this is not hard either just this is easier. 

       The project 

We start off by defining regular project but turn on one option: 

 

 

The resultant project will look like: 

This property forms an association 

between the client and the server 

projects that permits application 

logic to be shared 



 

 

We are going to access the Northwind data base from our middle tier but note the use of a 
database is not required by the .NET RIA Services framework. The client tier will be unaware of the data 
access technology or schema used by the mid-tier. This is key as it allows us to abstract the data access 
so as to even use XML or Objects as the repository. To use a database on our mid-tier, we will access the 
Northwind database using the Linq to SQL which we add to our project.  I will assume Linq to Sql 
knowledge and not bore you with the details. 
 
We will create our sample DomainService by selecting the server project and choosing Add New Item. 
Under the Web category is the new Domain Service Class template. We choose to call this new 
DomainService class CategoryService. 
 

Generated later in process 

project contains the ASP.NET web 

application code.  We refer to it as 

the server project.   This will be our 

mid-tier 

Silverlight client project 



 
 
This template uses a wizard to help construct the DomainService class. In this example we’ll select the 
NWDomainService model we just created, and we’ll expose only one entity; Categories. On the next 
page of the wizard chose NWDataContext (default as there is only one). 
 



 
 
 
This add two new classes, NWDomainService.cs and NWDomainServiceMetaData.cs to the Web project. 
These  look like: 
 
 

 

public  class  NWDomainService : 

LinqToSqlDomainService <NorthWindDataContext > 

{  

         public  IQueryable <Category > GetCategories()  

        {  

            return  this .Context.Categories;  

        }  

 

        public  void  InsertCategory( Category  category)  

        {  

            this .Context.Categories.InsertOnSubmit(category);  

        }  

 

When “Enable Editing” is checked, the 

DomainService class will expose 

methods to create, update, and delete 

the corresponding entity 

As an iQueryable 

return type the client  

or middle tier can 

modify the Query  

public interface to the mid-tier data, 

category entities are available  both 

the mid-tier and the client tier 

This will produce a 

foo.metadata.cs file that 

allows us to add attributes 

for validation 



        public  void  UpdateCategory( Category  currentCategory,  

Category  originalCategory)   

 

        {  

            this .Context.Categories.Attach(currentCategory, 

originalCategory);  

        }  

 

        public  void  DeleteCategory( Category  category)  

        {  

            this .Context.Categories.Attach(category, category);  

            this .Context.Categories.DeleteOnSubmit(category);  

        }  

.NET RIA Services take note of the [EnableClientAccess] attribute and generate the 

corresponding client-tier classes: NWDomainContext and coresponds to 

NWDomainService  and Category entity. These are contained in a hidden file under the 

Generated_Code folder. 

 

 

 
 

 

 

 

 

 

 

 

 

Now the DomainContext has a method called LoadCategories that by default will load all the categories 

so if add the following to mainpage.cs (after adding a dataGrid with a name:MyGrid) then we can 

populate the dataGrid . 

 

[EnableClientAccess ]  

Catalog  : NorthWindDataContext 

{                          

    GetCategories()  

NWDomainContext  

LoadCategories()  

Catalog Entity ( 
A separate client proxy class is 
generated  for every entity type 
exposed by the DomainService  
 
 

Client Side files  (Simple.Web.g.cs 

) 



NWDomainContext  dc = new NWDomainContext ();   

public  MainPage()  

{  

     InitializeComponent();  

LoadOperation <Category > loadop = 

dc.Load< Category >(dc.GetCategoriesQuery());  

      MyGrid.ItemsSource = loadop.Entities;  

}  

 

 

 

 

 

This is a as simple as it gets but shows how easy it is use this framework as we did not have to 
define any WCF services  (Not that that is hard either).  
The simplest form of this N-tier application consists of 2 separate projects within a single solution; one 
for the ASP.NET server project (mid-tier), and the other for the Silverlight client project (client tier).  
Both the server and client tiers operate on a common set of entity types, making it possible to share 
business logic and validation rules across the tiers. We will now explore more of these capabilities. 
 

   Queries 
 

To enable a specific Entity type to be retrievable by the client, one needs to define a 
corresponding query method in the domain service (middle tier). 
The query method signature is defined as follows:  
 

(1) It returns IEnumerable<T> or IQueryable<T> where T is an Entity type, and  
 
(2) It takes 0 or more parameters (which are restricted to a set of supported types described 
later in this section), and  
 

Use Default mid-tier query (get 

all categories). Load is Async 

method  



(3) Its method name is prefixed with “Get”, “Fetch”, “Find”, “Query”, “Retrieve”, or “Select” 
(see separate section for more on convention-based approach). Alternatively, it is adorned with 
the QueryAttribute.  
 
The following extension methods for querying are supported client side:  
1. Where  
2. OrderBy / ThenBy  
3. Skip / Take  
 
Of course we can augment the query server side as we will see in future sessions. 
 

GetCategories satisfies these requirements since its return type is IQueryable<Category>  and 
its method name starts with Get. But we can also define domain methods that do not follow 
the convention by using the [Query] attribute as follows: 
[ Query ]  

public  IQueryable <Category > RetrieveByFirstLetter( string  letter)  

{  

return  this .Context.Categories.Where(c =>  

c.CategoryName.StartsWith(letter));  

}  

We can then consume this method client side: 
LoadOperation <Category > loadop = 

dc.Load< Category >(dc.RetrieveByFirstLetterQuery( "c" ));  

      MyGrid.ItemsSource = loadop.Entities;  

 

One of the real interesting features of the framework is that we modify these Domain defined 
querys client side so it looks like we are directly calling the middle tier from the client using Linq 
 
var  query = from  c in  dc.GetCategoriesQuery()  

                        where  c.CategoryName.StartsWith( "c" )  

                        select  c;  

Notice we are using the var keyword to define the query which we then use in the Load 
dc.Load(query);  

 

Client side  when a query method is defined in the domain service, the code generator automatically 

creates the following: 

- A query factory method that returns a strongly typed EntityQuery<T> instance corresponding to 

the mid-tier query method. For the GetCategories  method above the corresponding query 

factory method would be GetCategories Query(string letter). The generated query factory 

method takes the same parameters that the mid-tier query operation expects. This query 

factory method will have the same name as the query operation, with “Query” appended to it. 

- The entity Type of the query method, along with its serializable members 

 



The usage pattern for client query is to create an EntityQuery instance, apply LINQ query operators 

to it as needed, and pass the query instance into DomainContext.Load 

 

EntityContainer and cha nge tracking  
 

Entities loaded into a DomainContext are stored and change tracked by the EntityContainer 
associated with the DomainContext (DomainContext.Entities). EntityContainer is the 
component responsible for all identity management and change tracking on the client. A 
DomainContext always has a single EntityContainer it uses, but it also provides some APIs which 
simply delegate to the underlying container (e.g. HasChanges, RejectChanges, etc.). Any edits to 
such entities, as well as adding new entities and deleting existing entities will also be change 
tracked. As a result we can minimize the changes  that are passed back to the server over the 
wire without writing any code!  
 
So we add some XAML to add a Save and Reject button to the Datagrid and display the state of 
the Changeset. 
 
<StackPanel Orientation="Vertical" Height="Auto" Grid.Column="0">  

<StackPanel Orientation="Horizontal">  

<Button x:Name="saveButton" Width="75" Height="30" Content="Save" 

Margin="5" Click="saveButton_Click"/>  

<Button x:Name="rejectButton" Width="75" Height="30" Content="Reject" 

Margin="5" Click="rejectButton_Click"/>  

<TextBlock x:Name="changeText" VerticalAlignment="Center" Width="Auto"/>  

</StackPanel>  

<StackPanel>  

 
We need to add handlers for the Save and Reject buttons and some code to take advantage of 
this change Management. The first step is to add some code the page constructor so an event 
handler that is called when the user edits a row. This will allow us to show the contents of the 
EntitySet Changeset that will track the additions, modifications and deletions. 
 
MyGrid.RowEditEnded += new 

EventHandler <DataGridRowEditEndedEventArgs >(MyGrid_RowEditEnded);  

 

Then add the hander itself that will just call UpdateHasChanges: 
 
void  MyGrid_RowEditEnded( object  sender, DataGridRowEditEndedEventArgs  

e)  

{  

    UpdateHasChanges();  

}  

 
Updatechanges will update the changeText text box using the Changeset and set the state of 
the Save and Reject buttons depending on whether there are changes. This changeset is pretty 
good for instance if we change the description column the modified count is 1 and Save is 



enabled. If we change the description back then the modified count is reset to 0 and Save 
button is disabled. 
 
private  void  UpdateHasChanges()  

{  

  // get the current changeset  from the EntityContainer  

  //this will look like added=0,Modified=0,removed=0    

  EntityChangeSet  changeSet = dc.Entities.GetChanges();  

 //set XAML text to changeset  

  changeText.Text = changeSet.ToString();    

  // update the button states  

  bool  hasChanges = dc.HasChanges;  

  saveButton.IsEnabled = hasChanges;  

  rejectButton.IsEnabled = hasChanges;  

}  

 

 
So now if we make a change to a description and move off the row (ending the row edit) we will 

something like this: 

 

 

To discard all pending changes, simply call DomainContext.RejectChanges(). So we add: 

private  void  rejectButton_Click( object  sender, RoutedEventArgs  

e)  

{  

   dc.RejectChanges();  

   UpdateHasChanges();  

 

}  

 

 

 

 

Save and reject state reflect the 

entityset haschanges so now are 

enabled and modified reflects count 

of changed objects 



So now the UI looks like: 

 

To save changes to the middle tier add another event handler to the page constructor that will 

be fired when the SubmitChanges has been processed: 

void  dc_Submitted( object  sender, SubmittedChangesEventArgs  e)  

{  

   UpdateHasChanges();  

}  

And add the following to the Save handler: 

dc.SubmitChanges();  

So now we make some changes as below : 

 

Hit the save button UpdateCategory method is called on the middle tier’s NWDomainService.  
 
 
 UpdateCategory( Category  currentCategory, Category  

originalCategory)  

{  

this .Context.Categories.Attach(currentCategory, 

originalCategory);  

}  

The UI will now look like: 

Note the Save and Reject are 

in a disabled state 

Note that the Current and 

original versions of the 

object are sent so we can 

satisfy the optimistic 

concurrany requirements. 



 

 

We should be adding error checking to the submit which we can do in the DomainService e.g. 

public  void  UpdateCategory( Category  currentCategory)  

{  

   if  (currentCategory.Description.Length == 0)  

      throw  new ValidationException ( "description must be filled in" );  

 

this .Context.Categories.Attach(currentCategory,  

this .ChangeSet.GetOriginal(currentCategory));  

}  

The exception thrown will be reflected to the Client and we add code to the 

OnSubmitCompleted to display the exception info to the user: 

private  void  OnSubmitCompleted( SubmitOperation  so)  

{  

    string  message = so.Error.Message;  

    if  (so.EntitiesInError.Any())  

    {  

        message = string .Empty;  

        Entity  entityInError = so.EntitiesInError.First();  

        if  (entityInError.Conflict != null )  

        {  

 

            EntityConflict  conflict = entityInError.Conflict;  

            foreach  ( EntityConflictMember  cm in   

conflict.MemberConflicts)  

            {  

               message += string .Format( "Member {0} in conflict: 

Current: {1},Original: {2}, Store: {3}" ,  

               cm.PropertyName, cm.CurrentValue,  

               cm.OriginalValue, cm.StoreValue);  

            }  

        }  

        else  if  (entityInError.ValidationErrors.Any())  

        {  

           message += " \ r \ n"  +                      

entityInError.ValidationErrors.First().Message;  

        }  

Concurrency  exception code 

Validation exceptions 



}  

            MessageBox .Show(message, "Submit Failed" , 

MessageBoxButton .OK);  

 

        }  

 

    }  

 

 

  Validation  

This is a key feature as so much code and effort is expended in writing client side validation 

only to repeat the effort on the server side. Ria data services help out here by letting you 

define the validation both out of the box and custom in the middle tier and have it 

prograted down to the client so we do not have to duplicate our effort. Lets say in our 

simple case that we want to insure that the miminimal length of the Decription is 6 chars . 

the we add the following attributes to the categoryMetaData class: 

internal  sealed  class  CategoryMetadata  

{  

 

            // Metadata classes are not meant to be instantiated.  

            private  CategoryMetadata()  

            {  

            }  

 

            public  int  CategoryID;  

 

            public  string  CategoryName;  

            [ Required  ]  

            [ StringLength  (255,MinimumLength = 6)]  

            public  string  Description;  

 

            public  Binary  Picture;  

 }  

Now if we try modifying the description with a string less than 6 characters we will see: 

 

Add 


