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Introduction 

Over the years, Microsoft has experimented with many different methods of communicating 
between the data layer of an application and the business layer.  Prior to .NET, there was ADO 
and RDO (and maybe a couple others).  ADO.NET brought forward the necessary low level 
concepts but programming it is cumbersome and the construct to represent the data in 
applications has continued to evolve.  The DataSet is an early attempt, but some found it 
lacking and many third part tools sprang up to abstract the Data Access Layer (DAL).  Microsoft 
began a long push for a more object oriented approach which first manifest as LINQ to SQL.    
Now ADO.NET Entity Framework (EF) has become the core data access platform for building 
.NET applications and implements a good object relational manager (ORM) in addition to a DAL. 

The first iteration of Entity Frameworks has a lot of criticism and was found lacking for use with 
enterprise applications. The Context object contains the memory representation of all the data 
and relationships and is large and complex making it difficult to pass across the service layer. 
Therefore the presentation layer had to use a different entity structure. Another issue is the 
problems implementing patterns for separation of concerns (SoC). One example, developing a 
separate business logic layer was fairly difficult.   

In the current release of version 4.0 released with .NET 4.0, almost all of the criticisms have 
been addressed and many new features work well with N-Tiered enterprise applications. The 
most notable is the ability to work with POCO (plain old CLR objects) entities and business 
objects that are lighter weight and easy to pass through a service.   

The Importance of POCOs 

If you have followed any of my other articles, I am big proponent of using rapid application 
development (RAD) tools, but also carefully following the N-Tiered application guidelines. I 
wrote a series of articles when Visual Studio 2005 came out of maximizing the use of its RAD 
tools (Object Data Source and Typed DataSet generator), but manipulating the results into 
separate layers for each type of functionality (data access, business logic, UI controllers, etc.), 
most of which are published on www.15seconds.com . 

I pushed DataSets to their limits as entity model and business object container, but found that 
DataSets are also expensive to pass across the service boundary both in complexity and 
because they are not cross-platform interoperable. To meet the needs of the service layer, I 
eventually migrated back to building my own POCO entities, but at the same time, I designed a 
metadata based code generation system that generates each of the separate layers in an N-
tiered application to retain the RAD capabilities I so desire.   

I took a look at the first Entity Framework release, but it did not fit into my many layered 
architecture, so did not do a lot with it.   

http://www.15seconds.com/


I recently read an article by Julia Lerman on the POCO capabilities of EF and decided to give it 
another try. (The article is an excerpt from Julia’s book “Programming Entity Framework”, 2nd 
Edition, published by O’Reilly, which is one of the best books on the subject.)  My first thought 
was, “Wow, will EF now fit with the enterprise architecture I have grown accustomed to using? 
It seems to so I got Julia’s new book and researched using Entity Framework in an enterprise 
architecture. 

N-Tiered Enterprise Applications 

A multi-layered architecture is necessary to implement the Separation of Concerns pattern in 
an application, but its primary purpose is to consolidate the business logic in one place.  Many 
times I have had to re-architect applications and pull business logic out of the UI layer, service 
layer, data access layer, and even the stored procedures to consolidate all the business logic in 
the business layer so it would be consistent and easy to find when business rules change, 
lowering the cost of maintaining an application.  Keeping the layers separate also allows 
different parts of the application to be updated without too much disruption.  In the past, 
having a segregated service layer allowed easy upgrade from Web Services to WCF.  Now, 
having an isolated data access layer allows fairly easy conversion to using the Entity Framework 
technology and preserving the POCO business layer already established. 

The terminology might be confusing here.  The layers of an application are abstract 
implementations of architectural principles to group and segregate specific types of 
functionality.  A tier defines how an application can be separated into different computers.  The 
Data Access Layer (DAL) actually spans the tier separation between the application server and 
the database server and the Service Layer (SL) spans the tier separation between the 
application server and the Presentation Layer (UI) whether on a client PC or Web Sever. The 
ability to separate parts of an application to different platforms is the premise of enterprise 
applications. 

Business Tier 

The Business tier a critical part of an N-tiered architecture, which separates and consolidates 
the business logic of an application. Business objects are the primary building blocks and 
encapsulate data structures and provide all the components necessary to accomplish a set of 
tightly related specific business functions. Business objects are based on data entities which 
interact with the data access layer to persist the data, but also links to related entities. Business 
objects also interact with the service layer to make the data and functions available to the 
presentation layer or other applications. Business objects provide the business logic methods 
which may include working with business workflow and business rules and abstracts the 
complexity from the presentation layer. 

A business object is made up of three parts: a domain model with data entity structures and 
relationships; the data access (CRUD) methods necessary to persist to a data store; and the 
methods to implement business logic.   

The domain model allows the business object to work with structured data that can be 
manipulated easily.  There are many different structures available to model the data such as 
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arrays, lists, tables, etc.  Now Entity Framework has become the defacto tool for building data 
models in Microsoft .Net.  Each entity in the data model is related to a table in the database is 
implemented as a class that has properties for each attribute, with mapping to the 
corresponding field in the database table.  A business object is based on an entity and uses 
collections of other entities to implement the relationships between entities. 

The business logic portion of the business object is a set of methods that wrap the calls to the 
data access layer and also implement specific business functionality such as data validation.  

POCO Business Objects 

The default ObjectContext in Entity Framework contains all the EntityObject classes with special 
constructs to allow access to the related entities.  Using the POCO model, the EntityObjects are 
replaced by less complex Business Object classes that implement the properties for a base 
entity and relationships implemented as collections of each related entity.  Instead of 
implementing all possible relationships in a model, business objects implement just the 
relations needed for specific business functionality.  In my POCO architecture, the business 
object is based on a specific entity, but has collections of related child entities. It also has some 
methods to support the metadata of the entity to allow reflective functionality. 

Crossing the Service Layer 

For smaller applications that are not distributed across multiple servers, the context created by 
Entity Framework can be a great middle tier.  For enterprise applications that are distributed 
with the addition of a separate Application Server for the business layer, the passing of data 
across the service layer is problematic.  

Windows Communication Foundation (WCF) is the current industry standard technology for 
implementing the service layer.  All information is serialized and passed between the 
presentation layer (either the Web server or the Windows application) and the application 
server.  

The ObjectContext is usually quite large and is usually made up of many entities and 
relationships representing all the business tables in the database.  The ObjectContext is very 
complex, hard to serialize for transport and makes for slow services. 

Some have tried making Data Transfer Objects (DTOs) that can represent the data and just pass 
them through the service.  The service is now faster, but the mapping in and out of the context 
requires overhead that again slows down the net through put. 

The third option has much more merit.  Entity Framework 4.0 has the capability of using the 
POCO entities directly for storage in memory as data is mapped to and from the database. The 
POCO entities are lightweight enough to be serialized and passed across the service layer.  On 
the presentation side of the service, the data can be de-serialized back into the same POCO 
entities for use in the UI. 



Code Generation 

One of the advantages of using an ORM like Entity Framework is that it speeds application 
development by generating the entities and even the related entity access code.  Entity 
Framework normally generates an ObjectContext which contains an EntityObject for each 
entity along with the relationships.   

Entity Framework now has a template that can generate POCO entities instead using the 
Microsoft T4 code generator. Advanced users can modify the templates to change the 
generated code as desired. The generated code is adequate, but does need some changes to 
fine tune it.  If you are comfortable editing T4 templates, this may be a good solution to use. 
Julia’s book has good examples of the edits needed to the templates to increase functionality. 

Another option is too use a 3rd party code generation system or even a home grown system and 
create your own templates.  This is the approach I have taken, using my Metadata Code 
Generation system.  The advantage is you make the code be exactly how you want it and you 
don’t have to settle for Microsoft’s architecture (which is sometimes lacking in the real world) 
or learn the complexity of T4 templates. 

Entity Framework Tutorial 

Before going deeper, let’s review how Entity Framework works so we have base from which 
launch. This will be a quick overview—to get more depth, there are many on-line tutorials or 
better yet, get Julia’s great book. 

In Entity Framework 4.0, there are 2 or 3 choices of where to start to build the entity model.  
Most often, the model will be reverse-engineered from an existing database.  Designers may 
now begin by using the Designer tool to build the model first and let it build the database 
(model first).  Coming soon (currently in Beta) is an add-on tool that will build the model from 
the existing POCO entities (code first). 

Having a good model is the key to good architecture. The Model View Controller (MVC) pattern 
is one of the most widely used in architecture, emphasizing the value of coding against a model.  

When you use Entity Framework to build a context model from the database, simply define a 
connection and select from a list all the tables, views, and stored procedures.  Entity 
Framework generates the model using the metadata from the database.  The Entity Framework 
Designer provides a great visual tool for reviewing and modifying the model. There are many 
different modifications possible like combining segregated one-to-one tables and even 
implementing true entity inheritance while maintaining database updateability.  

Entity Framework 4.0 does a good job of correcting the singular/plural tense of the table names 
so that the individual entities are singular and the collections are plural.  I wish there was a bit 
more flexibility here—I have adopted the standard of always using singular names for tables 
and entities and using a “Set” suffix for collections. 

Now to the task of building the entities that will replace the normal EntityObjects with business 
objects.  Entity Framework provides a couple templates that will generate the classes: ADO.NET 
POCO Entity Generator and the ADO.NET Self-Tracking Entity Generator.  The POCO generator 



does a good job, but tracking changes has to be done manually and the update methods need a 
bit of manual code.  The Self-Tracking Entities have constructs for tracking the changes to an 
entity and can also be easily passed across the service layer and requires less manual 
manipulation to get a working system.  The down side to STE is the data passed across the 
service is back to being large due to all the change tracking structure.  See Julie’s articles for 
more information on these options. 

POCO structure 

The third option is to generate your own entities/business objects and set them up to work 
with Entity Framework. Since I have a good code generator that is easy to use, I decided to take 
this approach. But there are a few guidelines to follow to get Entity Framework to use the 
entities to store the data retrieved from the database.   

You have to create a context model (usually from the database), but then select the model and 
set the “Code Generation Strategy” property to false and the “Lazy Loading Enabled” property 
to False.  Save the model and you will find that the generated EntityObjects have been replaced 
by an empty code page. 

Now write some code to let the model know how the POCO entities relate to the EntityContext. 

Start off with a new Class Library project in the solution called POCOEntities which will contain 
the domain model entities for the application. 

POCO Entity Sample Code 

For the sample code, I am using is a sub-set of the Metadata database that collects information 
about unit testing.  Create a new Entity Data Model and give it the name TestColletion. 

 

Select the option to generate from database and click next. Select the connection to the 
database (or create another) and name the connection “TestCollection”. 



NOTE: It does not seem to matter what you name the .edmx file—it is the Entity Container 
Name (Context) property of the model that matters. You will notice in the next screen that EF 
asks for the name of the connection string and then uses the same for the the Context. While it 
would be better to distinguish between the name of connections and context since you might 
have several contexts using the same connection, be careful if you try renaming one or the 
other as things tend to break. 

 

NOTE: The name used for the connection setting is the same name as the Entity Container. 

On the next screen, expand the Tables collection and select the three Unit Test tables (Test, 
TestType, TestParameter).  Deselect the Pluralize option and change the model name to 
“TestCollectionModel”. 

 



 

The following diagram shows the partial Context for the example code. In the properties for the 
model, change the Code Generation Strategy to “None”, Lazy Loading Enabled to “False”, and 
change the namespace to “TestCollectionModel”. 

 



NOTE: Whatever you name the Entity Container (Context), the same name gets applied to the 
connection name in the App.Config.  Renaming these to make sense causes problems. 

 

The entities/business objects were generated using the Metadata Code Generation system.  
Here is a sample of the Test business objects to track unit test instances including the related 
collection of TestParameter entities. 
using  System;  

using  System.Collections.Generic;  

using  System.Text;  

using  System.Data;  

using  System.Runtime.Serialization;  

using  System.Xml.Serialization;  

using  System .ComponentModel;  

  

  

namespace  Biz  

{  

    [ Serializable ]  

    public  partial  class  Test  :  Biz.Services. BusinessObjectBase  

    {  

        public  System. Int32  TestKey  {  get;  set;  }  

        public  System. String  TestName  {  get;  set;  }  

        public  System. Nullab le <System. Int32 > TestTypeKey  {  get;  set;  }  

        public  System. Nullable <System. Int32 > MethodKey  {  get;  set;  }  

        public  System. String  ExpectedValue  {  get;  set;  }  

        public  System. Nullable <System. Int32 > ExpectedCount  {  get;  set;  }  

        public  System. DateTime  LastUpdate  {  get;  set;  }  

        //Child  Collection  for  TestParameter  relationship  

        public  List <TestParameter > TestParameters  {  get;  set;  }  

        //Parent  Relation  for  TestType  relationship   

        [ XmlIgnore ]  //avoid  serializati on circular  reference  

        public  TestType  TestType  {  get;  set;  }  

        //Create  list  objects  for  each  entity  

    }  

    [ Serializable ]  

    public  partial  class  TestParameter  :  Biz.Services. BusinessObjectBase  

    {  

        public  System. Int32  TestParam eterKey  {  get;  set;  }  

        public  System. Int32  TestKey  {  get;  set;  }  

        public  System. Int32  ParameterKey  {  get;  set;  }  

        public  System. String  ParameterValue  {  get;  set;  }  

        public  System. DateTime  LastUpdate  {  get;  set;  }  

        //Paren t  Relation  for  Test  relationship   

        [ XmlIgnore ]  //avoid  serialization  circular  reference  

        public  Test  Test  {  get;  set;  }  

        //Create  list  objects  for  each  entity  

    }  

    [ Serializable ]  

    public  partial  class  TestType  :  Biz.Services. BusinessObjectBase  

    {  

        public  System. Int32  TestTypeKey  {  get;  set;  }  

        public  System. String  TestTypeName  {  get;  set;  }  

        public  System. Nullable <System. DateTime > LastUpdate  {  get;  set;  }  

        //Child  Collection  for  Test  relationship  

        public  List <Test > Tests  {  get;  set;  }  

        //Create  list  objects  for  each  entity  

    }  

    [ Serializable ]  

    public  partial  class  TestList  :  List <Test > {  }  

    [ Serializable ]  

    public  partial  class  TestParameterList  :  List <TestParameter > {  }  

    [ Serializable ]  

    public  partial  class  TestTypeList  :  List <TestType > {  }  

 }  



This is the simplest form of the business object.  Most architectures add entity support methods 
and even raise events when the values change. Caution: do not include business logic or data 
access methods in this module.  They will be added in a separate project that inherits from this 
domain class. The domain model must not have any references to other projects. 

Linking the POCO Entities to the Object Context 

Entity Frameworks excels at efficiently getting data to and from the database and therefore is 
being used as the data access layer of the application.  We have chosen to replace entity 
management part of Entity Framework with our own entities.  The next step is to create a new 
class that links to the ObjectContext and identifies the entities where the data will be 
transferred.  This class inherits from ObjectContext and implements the different ObjectSet for 
each entity. 
using  System;  

using  System.Collections.Generic;  

using  System.Linq;  

using  System.Text;  

using  System.Data.Objects;  

  

namespace  Biz  

{  

    public  partial  class  TestingContext  :  ObjectContext  

    {  

        private  ObjectSet <TestType > _TestTypeSet;  

        private  ObjectSet <Test > _TestSet;  

        private  ObjectSet <TestParameter > _TestParameterSet;  

       #region  Constructors  

     

        public  TestingContext()  

            :  base( "name=TestCollection" ,  "TestCollection" )  

        {  

            _TestTypeSet  = CreateObjectSet< TestType >();  

            _TestSet  = CreateObjectSet< Test >();  

            _TestParameterSet  = CreateObjectSet< TestParameter >();  

            this.ContextOptions.LazyLoadingEnabled  = false;  

        }  

  

       #endregion   

  

        #region  ObjectSet  Properties  

     

        public  ObjectSet <Tes t > TestSet  

        {  

            get  {return  _TestSet  ?? (_TestSet  = base.CreateObjectSet< Test >( "TestSet" ));}  

        }  

  

        public  ObjectSet <TestParameter > TestParameterSet  

        {  

            get  {  return  _TestParameterSet  ?? (_TestParameterSet  = base.CreateObjectSet< TestParam

eter >( "TestParameterSet" ));}  

        }  

  

        public  ObjectSet <TestType > TestTypeSet  

        {  

            get  {  return  _TestTypeSet  ?? (_TestTypeSet  = base.CreateObjectSet< TestType >( "TestType

Set" ));}  

        }  

  

        #endregion  

   

    }  

}  



The Entities class inherits from ObjectContxt just as other Entities classes from the default 
generated entities. The class constructor uses the signature of ObjectContext, which takes the 
name of the EntityConnection string in the app.config file as well as the name of the 
EntityContainer in the model.  As with the default Entities classes, this class contains read-only 
properties that return an ObjectSet of each type that you want to work with.  The fields for 
these ObjectSet properties are initiated in the class constructor. Remember, this only defines 
the ObjectSet but does not execute a query. 

Testing the POCO Entities 

To test the connection, create a console application with a few lines of code to query the 
entities: 
using  System;  

using  System.Collections.Generic;  

using  System.Linq;  

using  System.Text;  

using  Biz.Services;  

  

  

namespace  ConsoleApplication1  

{  

    class  Program  

    {  

        static  void  Main(string[]  args)  

        {  

            TestingContext  TestContext  = new TestingCon text ();  

            var  query  = from  c in  TestContext.TestSet.Include( "TestParameters" )  select  c;  

            var  testSet  = query.ToList();  

            int  testCount  = testSet.Count;  

            Test  firstTest  = testSet.Where(c  => c.TestParameters.Any()).F irst();  

            int  TestParameterCount  = firstTest.TestParameters.Count;  

        }  

    }  

}  

 

Virtual Properties and EntityReference 

Since POCO entities do not inherit from ObjectEntity, many of the features of Entity Framework 
are not available.   

Entity Framework has the capability of generating dynamic proxy objects at run time based on 
the POCO objects.  These proxy objects help to enable change notification, lazy loading, and 
relationship fix-up—regaining some of the features provided by the Context. 

Implementing proxy objects is done by making all the properties in the POCO entity virtual 
(Shared in VB).  When the proxy objects are generated, the ReferenceManager will also 
generate an EntityReference for each relationship to allow navigation to related entities and 
tracking changes. 

POCO entities that are not virtualized will not have any of the automated relationship 
management.  None of the RelationshipManager infrastructure will exist. All relationship logic 
will need to be implemented in code. 



Using the proxy objects is handy, but puts us back in the same situation we had with the 
Context –the methods are hard to manipulate and the size of the payload for services is back to 
being large (all the change info needs to be serialized). 

Self-Tracking Entities 

Entity Framework includes a template for building self-tracking entities that work well with 
WCF Services and add the logic to keep track of data changes that will automatically 
communicate to the Context when linked back up.  These entities have some advantages in 
certain situations, but also have some disadvantages such as the overhead of tracking original 
values, sharing domain project with the client (lack of interoperability), and the lack of flexibility 
of runtime proxy entities.  But we can use some of the principles discovered to enhance our 
POCO entities. Adding the ObjectState property to the BaseBusinessObject will allow our 
entities to track state and the change tracking code can easily be added to the Setter logic. 

Business Logic Classes 

Now that the entities have been created, the next step is to implement the business logic.  With 
the entities embedded in a Context object, manipulating the business rules is not so easy.  With 
POCO objects, we have total control over the business logic. 

With a domain driven architecture, the business logic is separated into a separate project from 
the domain model entities, since the domain model is referenced from several layers in the 
architecture.  Some would argue that this violates the encapsulation principle of business 
objects, but it is possible to have the business logic class inherit from the domain model entity 
class, even separated in a different project. See my Domain Driven Architecture article for more 
information. 

Up to now, we have put everything together into one project. One of the future steps is to 
show how Entity Framework works best with WCF Services, so getting the layers of the 
architecture separated into projects is important.  We basically need 4 projects: domain model, 
presentation layer, service layer, and the business logic layer can share a project with the data 
access layer since it has been vastly simplified using Entity Framework.   

Create a new Class Library project called POCOBiz that will contain the business logic for 
application.  Move the Entity Framework Context object (TestCollection.edmx) and the 
TestingContext.cs files into this project and set a reference to the POCOEntities project. 

Now we need to create the business logic for the POCO entities.  In this simple example 
application, the logic will mostly be filling from the database and saving the entity data back to 
the database. Each entity needs at least three methods: GetAll, GetByPrimaryKey, and Save.  
Other GetBy methods can be added as necessary.  My general rule is that a GetBy method is 
needed for each indexed field in the data table and my code generation system generates these 
methods from the metadata.  In the case of the Test entity, methods should be added for 
GetByTestTypeKey and GetByTestName and the TestParameter table should include a method 
for GetByTestKey. 

Entity Framework Context is used as the data access layer and LINQ to Entities is used to build 
the desired query for retrieving data.  The following code snippet is used in Test.GetAll().  



        Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

        var  query  = (from  c in  TestContext.TestSet.Include( "TestParameters" )  select  c).ToList();  

        TestList  rtn  = new TestList ();  

        rtn.AddRange(q uery.ToList());  

        return  rtn;  

The Context ties the Entity Framework context with the POCO Entities.  The LINQ statement 
defines what will be retrieved from the database (as an ObjectSet) and the results are cast to a 
list for use in the application.  

When getting data with a parameter, the LINQ statement changes slightly: 
                var  query  = from  c in  TestContext.TestSet.Where( "it.TestKey="  + TestKey.ToString(

)).Include( "TestParameters" )  select  c;  

Saving the changed information is a little bit different.  The entity object needs to be added to 
the context and then the changes sent to the database. 
        public  static  TestList  Save( Test  obj)  

        {  

            Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

            TestContext.TestSet. AddObject(obj);  

            TestContext.D etectChanges();  

            TestContext .SaveChanges();  

            var  query  = from  c in  TestContext.TestSet.Where( " it. TestKey="  + obj.TestKey).Include(

"TestParameters" )  select  c;  

            return  ( TestList )query.ToList();  

        }  

The AddObject method of the context puts the Test object passed as a parameter into the 
Context.  The DetectChanges with make the ObjectStateManager set the correct ObjectState 
for each object (including child objects). The SaveChanges method will pass the changes back to 
the database.  My architecture always calls for the saved object to be re-queried from the 
database after saving and returned to the calling application.  

The complete code for the business logic model can be found in Appendix B. 

To test out the business logic, go back to the console application and change the commands to 
use the business logic class instead of the context directly. 
            TestList  Tests  = Biz.Services. TestLogic .GetAll();  

            int  testCount  = Tests.Count();  

            Test  firstTest  = Biz.Services. TestLogic .GetByPrimaryKey(Tests[0].TestKey)[0];  

            int  testParameterCount  = firstTest.TestParameters.Count;  

Service Layer 

Now comes the main payoff of using POCO entities.  If our application is not service oriented, 
maximizing all the potential of Entity Framework would be practical.  When the service layer is 
thrown into the architecture, Entity Framework has problems.  Yes it is possible to serialize and 
pass a Context or EntityObject across the service layer, but there are a couple problems: the 
size of the serialized package and the lack of interoperability—the same arguments made 
against passing DataSet and DataTable objects through services. If the client is always .NET, the 
interoperability is not a problem, but usually SOA applications need to return generic objects 
that can be used by other environments. Using the POCO entities is a good way to get around 
these problems since they are both lightweight and interoperable with other environments. 

There are several different types of services available: You can build your own Entity 
Framework logic into a Windows Communications Foundation (WCF) service or use a 



framework that leverages it, such as WCF Data Services or WCF Rich Internet Applications (RIA) 
Data Services.  RIA is a good choice if you have no business logic to implement other than Data 
Access. Both of these enhances services end up pushing most of the logic into the presentation 
layer. The best solution is to use regular WCF Services. 

I have created another option that works good with POCO entities.  I have yet to come up with 
a catchy name for it and still refer to it as the Single Service.  It is one service that knows how to 
serialize and pass any business object using a Data Transfer Object (DTO) to package the name 
of the business object, method name, and any parameters for the method.  This information is 
passed to the business layer through the service and the business object is instantiated through 
reflection and the method invoked.  This algorithm results in much less work on the service 
layer, but adds some work to the presentation layer since the proxy objects cannot be created 
by the SvcUtil tool.  You need a good code generation tool to generate the proxies that will 
create the DTO and call the Single Service for each method of each business object.  Since I 
have the Metadata Code Generation system available, I will use the Single Service as my service 
layer.   

Following the procedures in my document called Simple Service Abstraction, I have added a 
new project to the solution to implement the one service called BizObjectService.svc. 

Presentation Layer 

For the presentation layer, add a new Windows Forms project (could have been WPF or 
SilverLight) to demonstrate the POCO entities on the front-end user interface (UI).  Applying the 
principles of Domain Driven Development, add a reference to the POCOEntities project (or to 
the DLL if the UI is in a different solution).  Now the presentation layer is using the same 
domain model as the business layer.   

Hooking up the Single Service is accomplished by adding a service reference to the project.  In 
the Add Service Reference dialog, click the Advanced button and set the collection type to use 
Generic.List. 

Next we need to generate a proxy object for each business object in the domain model with 
methods that match the methods available on business logic layer.  Instead of implementing 
logic, these methods create the Service DTO to package the entity and method information and 
call the BizObjectService to pass the operation to the business logic layer. There are two ways 
to do this: if you are coding by hand, build one class that uses reflection to package and 
unpackage the business object/DTO and call the service; if you have a code generator available, 
you can speed up the service by building the process into each method without using reflection. 
The Single Service Proxy Client is listed in Appendix C and the proxy entity logic is listed in 
Appendix D. Here is a sample of the proxy logic for the Test.GetAll() method. 
    BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. BizObjServiceC

lient ();  

    BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. CompositeType ();  

    request.AssemblyName  = "POCOBiz" ;  

    request.BizObjName  = "Biz.Services.TestLogic" ;  

    request.MethodName  = "GetAll" ;  

    BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(request);  

    if  (response.MessageList  !=  null  && response.MessageList.Co unt  > 0)  

        throw  new ApplicationException (response.MessageList[0]);  

    Biz. Test []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  



        typeof(Biz. Test []))  as  Biz. Test [];  

    Biz. TestList  lst  = new Biz. TestList ();  

    lst.AddRange(ctA rray);  

    return  lst;  

This code first to the service client and then creates a new Data Transfer Object (DTO).  The 
properties in the DTO are populated with the assembly, business object, method information. If 
there are any parameters, they are added to the dictionary lists according to type.  The service 
is then called and another DTO is returned with the desired data which must be de-serialized 
from the XML and converted back to the correct List. 

The client form can now reference the business object in the same way as the business layer 
since all the methods have been wrapped.   

Conclusion 

Entity Framework does a good job of providing the data access logic that saves a lot of time in 
developing an application and usually is even faster than traditional data access schemes. While 
Entity Framework has full ORM capabilities, sometimes we lose some of the specific control we 
would like to have in the business logic layer.  The POCO entities provide a way to use the data 
access logic, but have total control over the business logic.   

Adding a service layer to an application also adds a wrinkle to using Entity Framework since we 
lose speed and interoperability passing EntityObject classes across the service. Again POCO 
objects come to the rescue by providing lightweight interoperable objects across the service 
layer.   

This paper also demonstrates the capabilities of the Single Service architecture to abstract the 
service layer and make it almost transparent. 

 

David  Catherman   
 
Email: David (dot) Catherman (at) Hotmail (dot) com   

David Catherman is a Senior Consultant for CapTech and has 20+ years designing and developing 
database applications with specific concentration for the last 6-7 years on Microsoft .NET and SQL 
Server. He is currently working as an Application Architect and Senior Developer using Visual Studio 
2005 and SQL Server 2005 (moving on to 2008). He has several MCPs in .NET and is pursuing MCSD. 

References 

Adding Events to Entities 

http://forums.asp.net/p/1057992/1531266.aspx#1531266 

 

Programming .NET Components 

http://oreilly.com/catalog/pnetcomp2/chapter/ch03.pdf 

 

Walkthrough: Serialize Self-Tracking Entities 

http://msdn.microsoft.com/en-us/library/ee789839.aspx 

http://www.developersguild.org/Default.aspx?tabid=69&mid=444&ctl=Detail&xmid=9&xmfid=1
http://www.developersguild.org/Default.aspx?tabid=69&mid=444&ctl=Detail&xmid=9&xmfid=1
http://forums.asp.net/p/1057992/1531266.aspx#1531266
http://oreilly.com/catalog/pnetcomp2/chapter/ch03.pdf
http://msdn.microsoft.com/en-us/library/ee789839.aspx


Customizing Entity Classes in VS 2010 

http://blogs.msdn.com/b/efdesign/archive/2009/01/22/customizing-entity-classes-with-
t4.aspx 

Self-Tracking Entities in the Entity Framework  

http://blogs.msdn.com/b/efdesign/archive/2009/03/24/self-tracking-entities-in-the-entity-
framework.aspx 

 

Appendix A – Create script for sample database 

 

Appendix B 

The code for the TestCollectionLogic.Generated.cs classes. 
using  System;  

using  System.Collections.Generic;  

using  System.Linq;  

using  System.Text;  

using  System.Data;  

using  System.Runtime.Serialization;  

using  System.ServiceModel;  

  

namespace  Biz.Services  

{  

#region  Test  Logic  Methods  Class  

  

    public  partial  class  TestLogic  :  Test  

    {  

  

#region  Wrap DAL Get  Methods  

  

        public  static  TestList  GetAll    

                           (  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestSet.Include( "TestParameters" )  select  c;  

                return  ( TestList )query.ToList();  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetAll  -  "  + ex. Message,  "TestLogic" );  

                throw  new ApplicationException ( "Error  in  TestLogic  GetAll  -  "  + ex.Message,ex);  

            }  

  

        }  

  

        public  static  TestList  GetByPrimaryKey    

                           (  

                                System. Int32  TestKey  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  
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                var  query  = from  c in  TestContext.TestSet.Where( "TestKey="  + TestKey).Incl ude( "Te

stParameters" )  select  c;  

                return  ( TestList )query.ToList();  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetByPrimaryKey  -  "  + ex.Message,  "TestLogic" );  

                throw  new ApplicationException ( "Error  in  TestLogic  GetByPrimaryKey  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

  

        public  static  TestList  GetByTestTypeKey    

                           (  

                                  System. Int32  TestTypeKey  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestSet.Where( "TestTypeKey="  + TestTypeKey).Inc

lude( "TestParameters" )  select  c;  

                return  ( TestList )query.ToList();  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetByTestTypeKey  -  "  + ex.Message,  "TestLogic" );  

                throw  new ApplicationException ( "Error  in  TestLogic  GetByTestTypeKey  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

#endregion  //Get  Methods  

  

#region  Wrap DAL Save Methods  

  

        public  static  TestList  Save( Test  obj)  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                TestContext.TestSet.AddObject(obj);  

                TestContext.DetectChanges();  

                TestContext.SaveChanges();  

                var  query  = from  c in  TestC ontext.TestSet.Where( "TestKey="  + obj.TestKey).Include

( "TestParameters" )  select  c;  

                return  ( TestList )query.ToList();  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  Save -  "  + ex.Messa ge,  "TestLogic" );  

                throw  new ApplicationException ( "Error  in  TestLogic  Save -  "  + ex.Message,  ex);  

            }  

        }  

  

  

#endregion  //DAL  Save Methods  

  

  

#endregion  //Test  Logic  Class  

  

#region  TestParameter  Logic  Methods  Class  

  

    [ ServiceContract ]  

    public  partial  class  TestParameterLogic  :  TestParameter  

    {  

  

#region  Wrap DAL Get  Methods  



  

        [ OperationContract ]  

        public  static  TestParameterList  GetAll    

                           (  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestParameterSet  select  c;  

                return  ( TestParameterList )query.ToList();  

  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetAll  -  "  + ex.Message,  "TestParameterLogic" );  

                throw  new ApplicationException ( "Error  in  TestParameterLogic  GetAll  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

        [ OperationContract ]  

        public  static  TestParameterList  GetByPrimaryKey    

                           (  

                                int  TestParameterKey  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestParameterSet.Where( "TestParameterKey="  + Te

stParameterKey)  select  c;  

                return  ( TestParameterList )qu ery.ToList();  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetByPrimaryKey  -

 "  + ex.Message,  "TestParameterLogic" );  

                throw  new ApplicationException ( "Error  in  TestParameterLogic  GetByPrimaryKey  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

        [ OperationContract ]  

        public  static  TestParameterList  GetByParameterKey    

                           (  

                                  System. Int32  ParameterKey  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestParameterSet.Where( "ParameterKey="  + Parame

terKey)  select  c;  

                return  ( TestParameterList )query.ToList();  

  

            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetByParameterKey  -

 "  + ex.Message,  "TestParameterLogic" );  

                throw  new ApplicationException ( "Error  in  TestParameterLogic  GetByParameterKey  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

    }  

#endregion  //Get  Methods  



  

#region  Wrap DAL Save Methods  

  

         public  static  TestParameterList  Save( TestParameter  obj)  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                TestContext.TestParameterSet.AddObject(obj);  

                TestContext.DetectChanges();  

                TestContext.SaveChanges();  

                var  query  = from  c in  TestContext.TestParameterSet.Where( "TestParameterKey="  + ob

j.TestParameterKey)  select  c;  

                return  ( TestParameterList )query.ToList();  

            }  

  

            catch  ( Exception  ex)  

            {  

                TrussLogger . Error( "Error  in  Save -  "  + ex.Message,  "TestParameterLogic" );  

                throw  new ApplicationException ( "Error  in  TestParameterLogic  Save -

 "  + ex.Message,ex);  

            }  

        }  

  

  

#endregion  //DAL  Save Methods  

  

    }  

  

#endregion  //TestParame ter  Logic  Class  

  

#region  TestType  Logic  Methods  Class  

  

  

    public  partial  class  TestTypeLogic  :  TestType  

    {  

  

#region  Wrap DAL Get  Methods  

  

        [ OperationContract ]  

        public  static  TestTypeList  GetAll    

                           (  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestTypeSet.Include( "Tests" )  select  c;  

                return  ( TestTypeList )query.ToList();  

            }  

  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetAll  -  "  + ex.Message,  "TestTypeLogic" );  

                throw  new ApplicationException ( "Error  in  TestTypeLogic  GetAll  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

  

        public  static  TestTypeList  GetByPrimaryKey    

                           (  

                                int  TestTypeKey  

                           )  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                var  query  = from  c in  TestContext.TestTypeSet.Include( "Tests" )  select  c;  

                return  ( TestTypeList )query.ToList();  



            }  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  GetByPrimaryKey  -  "  + ex.Message,  "TestTypeLogic" );  

                throw  new ApplicationException ( "Error  in  TestTypeLogic  GetByPrimaryKey  -

 "  + ex.Message,ex);  

            }  

  

        }  

  

#endr egion  //Get  Methods  

  

#region  Wrap DAL Save Methods  

  

         [ OperationContract ]  

         public  static  TestTypeList  Save( TestType  obj)  

        {  

            try  

            {  

                Biz. TestingContext  TestContext  = new Biz. TestingContext ();  

                TestContext.TestTypeSet.AddObject(obj);  

                TestContext.DetectChanges();  

                TestContext.SaveChanges();  

                var  query  = from  c in  TestContext.TestTypeSet.Where( "TestTypeKey="  + obj.TestType

Key)  select  c;  

                return  ( TestTypeList )query.ToList();  

            }  

  

            catch  ( Exception  ex)  

            {  

                TrussLogger .Error( "Error  in  Save -  "  + ex.Message,  "TestTypeLogic" );  

                throw  new ApplicationException ( "Error  in  TestTypeLogic  Save -  "  + ex.Message,ex);  

            }  

        }  

  

      

#endregion  //DAL  Save Methods  

  

  

  

    }  

  

#endregion  //TestType  Logic  Class  

  

  

}  

 
  



Appendix C – Single Service Proxy Client 
using  POCOTestForm.BizObjServiceReference;  

using  System. Reflection;  

using  System;  

using  System.Collections.Generic;  

using  System.Runtime.Serialization;  

  

namespace  POCOTestForm 

{  

  

    public  partial  class  BizObjServiceProxy  

    {  

        public  static  object  ExecuteBizObjMethod(string  AssemblyName,  

            string  BizObjName,  string  MethodName,  object[]  ParameterArray)  

        {  

            try  

            {  

                //get  an instance  of  the  proxy  object  that  was generated  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                //get  an instance  of  the  request  object  

                CompositeType  composite  = new CompositeType ();  

                composite.AssemblyName  = AssemblyName;  

                composite.BizObj Name = BizObjName;  

                composite.MethodName  = MethodName;  

                //use  reflection  to  get  the  parameter  list  

                Assembly  a = Assembly .Load(AssemblyName);  

                //get  business  object  reference  type  to  the  logic  cla sses  

                Type  t  = a.GetType(BizObjName);  

                //get  the  method  

                MethodInfo  mi  = t.GetMethod(MethodName);  

                //get  the  parameter  values  in  object  list  

                List <object>  parms  = new List <object>() ;  

                ParameterInfo []  pi  = mi.GetParameters();  

                for  (int  i  = 0;  i  < pi.Length;  i++)  

                {  

                    //get  the  value  of  the  parameter  from  the  proper  type  

                    if  (pi[i].ParameterType  == typeof (System. Int32 ))  

                    {  

                        composite.ParamInt32.Add(pi[i].Name,  (System. Int32 )ParameterArray[i]);  

                    }  

                    else  if  (pi[i].ParameterType  == typeof(System. Int64 ))  

                    {  

                        composite.ParamInt64.Add(pi[i].Name,  (System. Int64 )ParameterArray[i]);  

                    }  

                    else  if  (pi[i].ParameterType  == typeof(System. String ))  

                    {  

                        composite.ParamString.A dd(pi[i].Name,  (System. String )ParameterArray[i]);  

                    }  

                    else  if  (pi[i].ParameterType  == typeof(System. Decimal ))  

                    {  

                        composite.ParamDecimal.Add(pi[i].Name,  (System. Decimal )Paramet erArray[i])

;  

                    }  

                    else  if  (pi[i].ParameterType  == typeof(System. Boolean ))  

                    {  

                        composite.ParamBoolean.Add(pi[i].Name,  (System. Boolean )ParameterArray[i])

;  

                    }  

                    else  if  (pi[i].ParameterType  == typeof(System. DateTime ))  

                    {  

                        composite.ParamDateTime.Add(pi[i].Name,  (System. DateTime )ParameterArray[i

]);  

                    }  

                    else  if  (pi[i].P arameterType  == typeof(System. Byte []))  

                    {  

                        composite.ParamByteArray.Add(pi[i].Name,  (System. Byte [])ParameterArray[i]

);  

                    }  

                    else  if  (pi[i].Name.EndsWith( "Object" )  && ParameterAr ray[i]  !=  null)   



                    {  

                        composite.BizObjXml  = Serialize(ParameterArray[i]);  

                    }  

                    else  

                        throw  new ApplicationException ( "invalid  parameter  type  encountered  -

 "  + pi[i].ParameterType.ToString());  

  

                }  

                CompositeType  response  = client.GetDataUsingDataContract(composite);  

                if  (response.MessageList  !=  null  && response.MessageList.Count  > 0)  

                {  

                    throw  new ApplicationException (response.MessageList[0]);  

                }  

                return  Deserialize(response.BizObjXml,  mi.ReturnType);  

  

            }  

            catch  ( Exception  ex)  

            {  

                throw  new ApplicationExc eption ( "Error  in  SingleServiceProxy.ExecuteBizObjMethod  -

 "  + ex.Message);  

            }  

        }  

  

        //serialize  the  current  instantiation  to  xml  string  

        public  static  string  Serialize(object  obj)  

        {  

            try  

            {  

                //create  a new stream  

                 System.Xml.Serialization. XmlSerializer  x = new System.Xml.Serialization. XmlSeria

lizer (obj.GetType());  

                using  (System.IO. MemoryStream  memStream = new System.IO. MemoryStream ())  

                {  

                    x.Serialize(memStream,  obj);  

                    //memStream  is  now contains  the  seralized  XML version  of  the  object  

                    System.Text. ASCIIEncoding  enc  = new System.Text. ASCIIEncoding ();  

                    return  enc.GetString(memStream.ToArray());  

                }  

  

            }  

            catch  ( Exception  ex)  

            {  

                throw  new ApplicationException ( "Error  Serializing  object  "  + obj.GetType()  + " \ r"

 + ex.Message);  

            }  

        }  

  

        //deserialize  the  xml  string  back  to  an object  (doesn't  need  an instance)  

        public  static  object  Deserialize(string  xml,  Type  ObjectType)  

        {  

            try  

            {  

                System.Text. ASCIIEncoding  enc  = new System.Text. ASCIIEncoding ();  

                byte[]  buffer  = enc.GetBytes(xml);  

                System.IO. MemoryStream  memStream = new System.IO. MemoryStream (buffer);  

  

                memStream.Position  = 0;  //make  sure  we are  at  the  beginning  

                System.Xml.Serialization. XmlSerializer  x = new System.Xml.Serialization. XmlSerial

izer (ObjectType);  

  

                return  x.Deserialize(memStream);  

            }  

            catch  ( Exception  ex)  

            {  

                throw  new ApplicationExce ption ( "Error  de-

serializing  object  "  + ObjectType.Name  + "/n"  + ex.Message);  

            }  

        }  

    }  

}  



 

Appendix D – Proxy Entity Logic classes 
namespace  POCOTestForm 

{  

    #region  Test  Logic  Methods  Class  

  

    public  partial  class  TestLogic  :  Biz. Test  

    {  

        #region  Wrap DAL Get  Methods  

  

        public  static  Biz. TestList  GetAll()  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.Services.TestLogic" ;  

                request.MethodName  = " GetAll" ;  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.MessageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (respon se.MessageList[0]);  

                Biz. Test []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                    typeof(Biz. Test []))  as  Biz. Test [];  

                Biz. TestList  lst  = new Biz. TestList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  GetAll  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  Custo merTypeLogic  GetAll  -

 "  + ex.Message,  ex);  

            }  

  

        }  

  

        public  static  Biz. TestList  GetByPrimaryKey  

                           (System. Int32  TestKey)  

        {  

            try  

            {  

                BizObjServiceReference. BizOb jServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.B izObjName  = "Biz.ServicesTestLogic" ;  

                request.MethodName  = "GetByPrimaryKey" ;  

                request.ParamInt32.Add( "TestKey" ,  TestKey);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest );  

                if  (response.MessageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. Test []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof(Biz. Test []))  as  Biz. Test [];  

                Biz. TestList  lst  = new Biz. TestList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.S ervices. TrussLogger .Error( "Error  in  GetByPrimaryKey  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  GetByPrimaryKey  -



 "  + ex.Message,  ex);  

            }  

  

        }  

  

  

        #endregion  / /Get  Methods  

  

        #region  Wrap DAL Save Methods  

  

        public  static  Biz. TestList  Save(Biz. Test  obj)  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.ServicesTestLogic" ;  

                request.MethodName  = "Save" ;  

                request.BizObjXml  = BizObjServiceProxy .Serialize(obj);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.MessageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. Test []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof(Biz. Test []))  as  Biz. Test [];  

                Biz. TestList  lst  = new Biz. TestList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  Save -

 "  + ex.M essage,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  Save -

 "  + ex.Message,  ex);  

            }  

        }  

  

  

        #endregion  //DAL  Save Methods  

  

    }  

  

    #endregion  //Test  Logic  Class  

  

    #region  TestParameter  Logic  Methods  Class  

  

    public  partial  class  TestParameterLogic  :  Biz. TestParameter  

    {  

        #region  Wrap DAL Get  Methods  

  

        public  static  Biz. TestParameterList  GetAll()  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.ServicesTestParameterLogic" ;  

                request.MethodName  = "GetAll" ;  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.M essageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestParameter []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                    typeof(B iz. TestParameter []))  as  Biz. TestParameter [];  



                Biz. TestParameterList  lst  = new Biz. TestParameterList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  GetAll  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  GetAll  -

 "  + ex.Message,  ex);  

            }  

  

        }  

  

        public  stat ic  Biz. TestParameterList  GetByPrimaryKey  

                           (System. Int32  TestParameterKey)  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient () ;  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.ServicesTestParameterLogic" ;  

                request.Me thodName  = "GetByPrimaryKey" ;  

                request.ParamInt32.Add( "TestParameterKey" ,  TestParameterKey);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.MessageList  ! = null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestParameter []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof(Biz. TestPara meter []))  as  Biz. TestParameter [];  

                Biz. TestParameterList  lst  = new Biz. TestParameterList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.S ervices. TrussLogger .Error( "Error  in  GetByPrimaryKey  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  GetByPrimaryKey  -

 "  + ex.Message,  ex);  

            }  

  

        }  

  

  

        #endregion  / /Get  Methods  

  

        #region  Wrap DAL Save Methods  

  

        public  static  Biz. TestParameterList  Save(Biz. TestParameter  obj)  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceRefe rence. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.ServicesTestParameterLogic" ;  

                request.MethodName  = "Save" ;  

                request.BizObjXml  = BizObjServiceProxy .Serialize(obj);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.Mess ageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestParameter []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof(Biz. TestParameter []))  as  Biz. TestParameter [];  

                Biz. TestParameterList  lst  = new Biz. TestParameterList ();  



                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  Save -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  Save -

 "  + ex.Message,  ex);  

            }  

        }  

  

  

        #endregion  //DAL  Save Methods  

  

    }  

  

    #endregion  //TestParameter  Logic  Class  

  

    #region  TestType  Logic  Methods  Class  

  

    public  partial  class  TestTypeLogic  :  Biz. TestType  

    {  

        #region  Wrap DAL Get  Methods  

  

        public  static  Biz . TestTypeList  GetAll()  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjSe rviceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.Services.TestTypeLogic" ;  

                request.MethodName  = "GetAll" ;  

                BizObjServiceReference. CompositeType  respons e = client.GetDataUsingDataContract(r

equest);  

                if  (response.MessageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestType []  ctArray  = BizObjSe rviceProxy .Deserialize(response.BizObjXml,  

                    typeof(Biz. TestType []))  as  Biz. TestType [];  

                Biz. TestTypeList  lst  = new Biz. TestTypeList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  GetAll  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  GetAll  -

 "  + ex.Message,  ex);  

            }  

  

        }  

  

        public  static  Biz. TestTypeList  GetByPrimaryKey  

                           (System. Int32  TestTypeKey)  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjService Reference. Bi

zObjServiceClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.Services.TestTypeLogic" ;  

                request.MethodName  = "GetByPrimaryKey" ;  

                request.ParamInt32.Add( "TestTypeKey" ,  TestTypeKey);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  



                if  (respo nse.MessageList  !=  null  && response.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestType []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof( Biz. TestType []))  as  Biz. TestType [];  

                Biz. TestTypeList  lst  = new Biz. TestTypeList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  GetByPrimaryKey  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  GetByPrimaryKey  -

 "  + ex.Message,  ex);  

            }  

  

        }  

  

  

        #endregion  //Get  Methods  

  

        #region  Wrap DAL Save Methods  

  

        public  static  Biz. TestTypeList  Save(Biz. TestType  obj)  

        {  

            try  

            {  

                BizObjServiceReference. BizObjServiceClient  client  = new BizObjServiceReference. Bi

zObjServic eClient ();  

                BizObjServiceReference. CompositeType  request  = new BizObjServiceReference. Composi

teType ();  

                request.AssemblyName  = "POCOBiz" ;  

                request.BizObjName  = "Biz.Services.TestTypeLogic" ;  

                reque st.MethodName  = "Save" ;  

                request.BizObjXml  = BizObjServiceProxy .Serialize(obj);  

                BizObjServiceReference. CompositeType  response  = client.GetDataUsingDataContract(r

equest);  

                if  (response.MessageList  !=  null  && res ponse.MessageList.Count  > 0)  

                    throw  new ApplicationException (response.MessageList[0]);  

                Biz. TestType []  ctArray  = BizObjServiceProxy .Deserialize(response.BizObjXml,  

                     typeof(Biz. TestType []))  as  Biz. TestTy pe[];  

                Biz. TestTypeList  lst  = new Biz. TestTypeList ();  

                lst.AddRange(ctArray);  

                return  lst;  

            }  

            catch  ( Exception  ex)  

            {  

                Biz.Services. TrussLogger .Error( "Error  in  Save  -

 "  + ex.Message,  "CustomerTypeLogic" );  

                throw  new ApplicationException ( "Error  in  CustomerTypeLogic  Save -

 "  + ex.Message,  ex);  

            }  

        }  

  

  

        #endregion  //DAL  Save Methods  

  

    }  

  

    #endregion  //TestType  Logic  Class  

  

}  

 


