Model -View -View -Model Pattern

In Chapters 1 to 3 we looked at the RIA data services where we followed the pattern of a User
Interface(Ul) that is associated with some code-behind that is responsible for loading in data, and
implementing logic to handle user input and interaction in the form of event handlers. In other
words, there is no decoupling of the data and the Ul, but of course these are simple samples.
However as you move to developing more robust applications, this decoupling becomes much
important to avoid redoing the Ul each time that we change the backend data provider. | have
written articles dealing with decoupling the data access on the back-end
(http://www.sandkeysoftware.com/silverlight/myarticles/SandkeyTestPage.html)and this article
is designed to show how the same can be accomplished in a Silverlight client side application.
This decoupling will also allow us to enable unit testing for our Ul. The MVVVM pattern that we
are studying stands for Model-View-View-Model and if you are familiar with MV C then you
might wonder what is going on here as it really seems like the same thing and you would be right
but there are subtle differences.

Model-view—controller (MVC) is an architectural pattern whose successful use isolates
business logic from user interface considerations, resulting in an application where it is easier to
modify either the visual appearance of the application or the underlying business rules without
affecting the other. In MVVC, the model represents the information (the data) of the application
i.e. my Customer table in Northwind and the Ling to Sql class that will access the data; the view
corresponds to elements of the user interface such as text, checkbox items, and so forth; and the
controller manages the communication of data and the business rules used to manipulate the data
to and from the model. Thus we get the decoupling that we desire but this pattern becomes
harder to follow in web applications except of course for ASP.NET MVC which enforces the
pattern. However many Silverlight applications and WPF are adopting the MVVVM pattern that
allows us to achieve the decoupling or as it is also referred to as "separation of concerns” To this
point our solutions look like:

View

P Data Model

With the ViewModel pattern the data being presented is implemented as properties on the
ViewModel, that the View consumes via data-binding. Secondly, most of the backing logic and
operations are implemented as methods on the ViewModel that the view invokes via
commanding. The key constraint is that the ViewModel is not dependent on View concepts such
as choice of controls and can feed multiple views and the two can be changed independently as
long as the contracts remain in place. Things now look like:
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Of course the downside is that we are trading off flexibility for complexity and many developers
balk at using these patterns even senior ones but remember the development of a product is only
small part of the life cycle of a production product and is dwarfed by the time spent in
maintenance and extending.

So let’s look at the code but first examining what is wrong with our Simple example where the
View is bound directly to the properties of the Category objects:

<data:DataGrid x:Name="MyGrid" AutoGenerateColumns="False" >
<data:DataGrid.Columns>

<data:DataGridTextColumn Header="Id" IsReadOnly="True" Binding="{Binding CategoryID}" />
<data:DataGridTextColumn Header="Name" Binding="{Binding CategoryName}" />
<data:DataGridTextColumn Header="Description" Binding="{Binding Description}" />
</data:DataGrid.Columns>
</data:DataGrid>

So we are tightly coupling the View to our Model with not bad for quick and dirty Uls but does
not give us the the flexibility we want for our production applications. Now we start switching to
the MVVVM pattern using a combination of techniques that | borrowed from Shawn Wildermuth
article and Nikhilk Kohari article at http://www.nikhilk.net/NET-RIA-Services-ViewModel-

Pattern.aspx.
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We want to end up with a solution that looks like:
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Note that we are adding an additional layer of abstraction called dependency injection thru the
ICategory interface. All the data access methods are defined in this interface so that we can
easily swap providers for the Model data. | will start with the RIA service that we used in the
previous examples, then will show how this pattern facilitates unit testing and finally add the
WCEF basic service provider. This last example should demostrate how flexible the pattern is and
that is worth the extra effort.

public interface |Categories
{
IEnumerable<Category> GetCategories();
void GetCategories(string myString);
void Save();
string GetChanges();
bool HasChanges();



We start with the solution that we used in our first example and add a couple of new folders to
the Silverlight control project to hold our Views and Models:

" [5] Solution 'SimpleMVVM2' (3 projects)
- (3 Simple
;- [ Properties
- References
- Bin
- [ Generated Code
- [ Models
..... ] CategorylnfoRia.cs
..... Elg CategoryViewModel.cs
..... ':Ig ICategories.cs
o f,ﬂ ViewModel.cs
2 1 obj
B [ESr Views
- 8] Wiew.cs
MainPage.xaml
. ] ViewPage.cs
- Appxaml
o o Simple.Tests
;- [ Properties <
References
- [ Framework
- [ Mocks
----- #] MockCategory.cs
_ e C,Q MockDomainClient.cs
= @ Tests

=1

| start by defining a new ViewPage class in the View folder which will be used in our XAML
and it looks like:

public class ViewPage:Page,|View <
{

private ViewModel _viewModel;

public ViewModel ViewModel
{

get{return _viewModel;}

set

{ /
this._viewModel = value;

this.DataContext = value;




}
}

Adding IView to the implentation insures that we will have a ViewModel associated with the View at
compile time. As shown below the interface only consists of a getter and setter .

public interface |View
{
ViewModel ViewModel
{
get;
set;

}

Now we change our XAML for the view to use our new classes so we are binding to the ViewModel, |
am only showing the start of the XAML as most stays the same from Simnple.

<v:ViewPage x: CIass— 'Simple.MainPage" _‘

xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation"
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" xmlns:data="clr-
namespace:System.Windows.Controls;assembly=System.Windows.Controls.Data"
xmlins:v="clr-namespace:Simple.Views"
xmlns:vm="clr-namespace:Simple.Models"

xmins:vsm="clr-namespace:System.Windows;assembly=System.Windows"
xmins:controls="clr-namespace:System.Windows.Controls;assembly=System.Windows.Controls"
>
<v:ViewPage.ViewModel> <
<vm:CategoryViewModel />




The ViewModel class is an abstract class that derives from INotifyPropertyChanged so that it can
participate in data-binding. So as changes are made in the ViewModel they are reflected to the Datagrid
in the view.The only concrete method that it contains is PropertyChanged that will raise a changed
event when one of the properties changes. As described above we now furthur the abstraction process
by using the ICategory interface that will all us to provide a fagade for any service that implements it
such as the CategorylnfoRia that use Ria data services as the data provider. Later will explore how we
can us this for Unit Testing and add a WCF service implementation.

In our simple example we are just binding properties of the Category class to the View so we want to
implement a CategoryViewModel object that will bind to the XAML. There is couple of key points in the
boxes below:

public class CategoryViewModel:ViewModel
{

private |Categories _GetCategorylnfo = null;
public CategoryViewModel() : this(new CategorylnfoRia())

{

-

}
public CategoryViewModel(ICategories catinfo)
{
_GetCategorylnfo = catinfo;
_GetCategorylnfo.CategoryLoadingComplete += new
EventHandler<CategoryArgs>(_GetCategorylnfo_EntitiesLoadCompleted);
}

void _GetCategorylInfo_EntitiesLoadCompleted(object sender, CategoryArgs e)

{
RaisePropertyChanged("Categories"); <
}

//get a list of Categorys from whatever provider

public IEnumerable<Category> Categories
{
get
{ return _GetCategorylnfo.GetCategories(); }
}
public override void Save()
{
_GetCategorylnfo.Save();
}
/// find the category with the input string
public override IEnumerable<Category> Search(string myString)



return _GetCategorylnfo.GetCategories().Where(cat => cat.CategoryName == myString).TolList();

Finally we define the RIA data services version of the ICategory interface that will use these services to

hydrate our objects so we can finally get concrete.
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public class CategoryInfoRia : ICategories

{
public event EventHandler<CategoryArgs> CategoryLoadingComplete;

private NWDomainContext _NWContext;
#region ICategories Members

public CategorylnfoRia()

{
_NW(Context = new NWDomainContext();




_NWoContext.Loaded += new
EventHandler<System.Windows.Ria.Data.LoadedDataEventArgs>(_NWContext_Loaded);

_NWContext.LoadCategories(); //get our data
}
public IEnumerable<Category> GetCategories()
{
return _NWContext.Categories;
}

public void GetCategories(string myString)
{
_NW(Context.Categories.Clear();
_NWoContext.Loaded += new
EventHandler<System.Windows.Ria.Data.LoadedDataEventArgs>(_NWContext_Loaded);
_NW(Context.LoadCategories(NWDomainContext.CategoriesQuery.Where(c =>
c.CategoryName.Equals(myString.ToUpper())), null);

void _NW(Context_Loaded(object sender, System.Windows.Riaf.IDaﬁLoadedDataEventArgs e)

{
if (CategoryLoadingComplete != null)

{
CategoryLoadingComplete(this, new CategoryArgs(_NWContext.Categories as

IEnumerable<Category>));

public void Save()

{
_NW(Context.SubmitChanges();
1
public string GetChanges()
{
return _NW~Context.Entities.GetChanges().ToString();
}
public bool HasChanges()
{

return _NW<Context.Entities.HasChanges;



public void Search(string myString)
{
_NWo<Context.Categories.Clear();
_NWoContext.Loaded += new
EventHandler<System.Windows.Ria.Data.LoadedDataEventArgs>(_NW~Context_Loaded);
_NWContext.LoadCategories(NWDomainContext.CategoriesQuery.Where(c =>
c.CategoryName.Equals(myString.ToUpper())), null);



Unit Testing

One of the main benefits of this Dependency Injection pattern is that we can now add unit testing to our
Ul by adding the Tests project to our solution. We then add the Silverlight Unit testing components to
our project that are available at. At this time this unit testing framework seems to be the only one that
works with Silverlight as | could not find a way to use NUnit. | should have probably used the async
methods given the nature of the beast we are dealing with but decided to take the easy route as this is a
very simple case. If you are interested there is great article at. Then as in all Unit testing we need to
mock up the test classes or use something like a static database. In this case we will use the
MockCategory objects that are found in :

public class MockCategory : ICategories <

{

public event EventHandler<CategoryArgs> CategoryLoadingComplete;
public IEnumerable<Simple.Web.Category> GetCategories()
{

return MockData();

public void Save()
{

throw new NotimplementedException();

public string GetChanges()
{

throw new NotimplementedException();

public bool HasChanges()
{

throw new NotlmplementedException();

IEnumerable<Category> MockData() /
{

Category test = new Category { CategoryID = 1, CategoryName = "sports", Description = "tennis" };

return new Category(]
{
new Category() { CategorylID = 1, CategoryName="sports", Description = "tennis" },
new Category() { CategorylID = 2, CategoryName="Business", Description = "this is a new
business" }


http://code.msdn.microsoft.com/silverlightut/
http://www.jeff.wilcox.name/2009/03/asynchronous-testing/

The test itself is real simple and is run by seting the tests project as the startup project:

[TestMethod]

public void TestProductsContainsSearchResults() _/

[Asynchronous]
{

CategoryViewModel viewModel = new CategoryViewModel(new MockCategory());
IEnumerable<Category> cats = viewModel.Search("sports");
Assert.IsTrue(cats.Count() == 1);

Assert.IsTrue(cats.First().CategoryName == "sports");

TestComplete();

}

When this is done we will see a browser window that looks like:

Microsoft.Silverlight. Testing
Ty

finished 1

Running 1 test took 210 ms
{210 ms per test method on average)

Unit Test Run for Simple.Tests

SearchTest

TestProductsContainsSearchResults

T




WCF Provider

We have decided that it is much better to keep our options open as this RIA stuff as cool as it
looks might not work out so we will also want to define a WCF basic service that will provide
the categorys that the ViewModel needs. This is the real value in our solution as it is so flexible
we can easiy do this.l will assume a working knowledge of WCF here and only say that we are
adding the following contract to the Web project:

[ServiceContract]
public interface ICategory
{
[OperationContract]
List<Category> GetCategories();

The implementation just uses Ling to SQL to return a list of categorys:
public  List <Category > GetCategories()

NorthWindDataContext dc = new NorthWindDataContext  ();
return  dc.Categories.ToList();

}

Then we use this to add a Service Reference to the Silverlight project and use it in the CategorylnfoWCF
class

public class CategoryInfoWCF : ICategories 4~
{

public event EventHandler<CategoryArgs> CategoryLoadingComplete;
Simple.GetCategorysWCF.CategoryClient _Proxy = null;
List<Simple.Web.Category> _cats = null;

public CategorylnfoWCF()
{

_Proxy = new Simple.GetCategorysWCF.CategoryClient(); //create proxy using Service reference
_Proxy.GetCategoriesCompleted += new
EventHandler<Simple.GetCategorysWCF.GetCategoriesCompletedEventArgs>(
_Proxy_GetCategoriesCompleted);

_Proxy.GetCategoriesAsync();



//objects returned from the service call
void _Proxy GetCategoriesCompleted(object sender,
Simple.GetCategorysWCF.GetCategoriesCompletedEventArgs e)
{
if (CategoryLoadingComplete != null)
{

_cats = new List<Simple.Web.Category>();

List<Category> catsWCF = e.Result as List<Category>;
foreach (Category c in catsWCF)

{
Simple.Web.Category c1 = new Simple.Web.Category()

{
CategorylID = c.CategorylID,
CategoryName = c.CategoryName,
Description = c.Description
2
_cats.Add(c1);
}

CategoryLoadingComplete(this, new CategoryArgs(_cats)); <——

}

#region ICategories Members

public System.Collections.Generic.|[Enumerable<Simple.Web.Category> GetCategories()

{

return _cats;

public void GetCategories(string myString)

{

throw new NotimplementedException();

public void Save()

{

throw new NotimplementedException();

public string GetChanges()



throw new NotimplementedException();

}

public bool HasChanges()

{

throw new NotimplementedException();

#endregion



