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[bookmark: _Toc536175235]Introduction

The following report investigates the distributed communication concepts of the Windows Communication Foundation. Firstly, the rationale behind the WCF is considered along with identification of technologies which the WCF superseded.

The report then focuses on the hosting techniques of a WCF service and the principles of metadata exchanges. Following this, the main contract types are discussed with a code example found in section five. The concepts behind the supported exchange patterns are explored before finally looking at the interoperability capabilities of the WCF.

A conclusion, full reference list and bibliography follow the report.
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[bookmark: _Toc536175237]1.1 What is the WCF?

Microsoft’s WCF (Windows Communication Foundation), formerly codenamed as Indigo [1], [2], separates how an applications software is written from how it communicates with other software [3]. It is an amalgamated programming model for creating SOA (Service Orientated Architecture) applications [4]–[6] and was first released in 2006 as part of Microsoft’s .NET 3.0 Framework incorporated Windows Vista, it is currently on version 4.5 [2], [7].

Klein [8] adds that the WCF is a framework or platform which fused together five services available in 2005-6: .NET Remoting, ASP.NET Web Services, ASMX, Message Queuing (MSMQ), and Enterprise Services [1], [9], [10], for developers to build and distribute reliable, secure and transacted, connected applications. 
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[bookmark: _Toc536175264]Figure 1- WCF Combined Distributed Services

[bookmark: _GoBack]Cheng [11] continues, stating that it enables systems within an organisation or across the internet to communicate reliably and securely. It is a collection of classes which allow developers to create applications in VB.NET or C# as it is built over the .NET Framework CLR (Common Language Runtime) [5], [8]. 
[bookmark: _Toc536175238]1.2 Why did Microsoft Introduce the WCF?

Microsoft introduced the WCF to combine all of its distributed technologies into one stack to increase interoperability [1]. Pathak [12] provides an example: if an application is being developed to communicate over HTTP, to communicate over TCP will require the programming model to be changed, additionally, if an application has been developed using Microsoft’s XML core services (now depreciated), it does not have the capability to support message queuing transactions without changing the programming model. 
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[bookmark: _Toc536175265]Figure 2- Design Aims of WCF [12]

The solution to these problems is the WCF, one technology which can be used in all different situations by combining all the previous distributed technologies into one simple API which avoids confusion, promotes loose coupling and is highly service orientated. It delivers a model which allows many other commonly accepted services to be implemented, e.g. SOAP, XML and JSON, by using WCF Microsoft allows the combination of non-Microsoft and Microsoft technologies in applications [13]. 

As a developer, to use the WCF stack the simple assembly directive reference: using System.ServiceModel; needs to be added to the project [1], [12], [14], which gives access to all the WCF classes, interfaces, enums and delegates all found within the namespace [15]. By combining all these services, Microsoft save organisations millions in development costs by saving them the task of bridging existing architecture to make it distributed. 
[bookmark: _Toc536175239]Hosting a WCF Service

﻿A WCF service must be hosted in a Windows process known as the host process [16] and Bustamante [17] states that WCF services can be hosted in an number of ways: through IIS (Internet Information Services) with WAS (Windows Process Activation Service) installed, or with a managed application process though the console, windows forms, WPF (Windows Presentation Foundation) or managed Windows service applications, or more recently, the Windows Azure platform [12]. 

WCF services can be hosted in two ways [8], depending on the environment the service exists and functions in:

i. Self-Hosted – where the host environment is created by the developer, meaning that the application initialises the hosting environment through its own code. 

ii. Hosted – where a built-in hosting environment, such as IIS is used.

Choosing a hosting method and configuration is of high importance when constructing WCF services, as after development, the service needs to be exposed to all different types of client consumers, some of which will not use Microsoft technologies [11]. Therefore choosing a hosting service is decided by your requirements, related to the transfer protocol and operating system of the consumer [17]. 

Hosting through IIS is consider a hosted service, and is the most popular method [11]. It offers a stable service for use with intranets and public internet applications and does not require the developer to create the host application [8]. However, self-hosting a WCF service is considered the more flexible and easiest method; easy, as it only requires a few lines of code, and, flexible as the lifetime of the service can be controlled through the Open and Close methods of ServiceHost<T> which accepts a generic type parameter [18], in an instance of the ServiceHost class, additionally, debugging and deployment is easier  [11], [17], although Pathak [11] and Klein [7] both add that self-hosting should not be considered for enterprise scenarios.





[bookmark: _Toc536175240]2. 1 How to Host a WCF Service

An example of how-to self-host a WCF service is provided in the code screenshots in the example code section found in section 5.1. A zip-file containing code also accompanies this report via email.
[bookmark: _Toc536175241]
2.2. ABCs of the WCF

A WCF service must have a way of being exposed to outside clients to enable them to consume one, to do this, a WCF service must provide a service endpoint. These endpoints define three pieces of vital information which a client needs and act as a ‘gateway’ to the WCF service [19]. The three pieces of information are [11], [16]: 

· A – The address, which specifies where the service exists. 
· B – The binding, which defines how communication should take place with the service.
· C – The Contract, defining what the service will do, or the functionality of the service.  
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[bookmark: _Toc536175266]Figure 3 - WCF Endpoint [16]

Analogising these endpoints offers a way to understand them further; If a parcel is to be sent to someone, firstly you need the address where the parcel should be posted, then you decide how you would like to send the parcel and finally you need to know what will be inside the parcel! This is the address, binding, and contract information of a parcel, the same applies to a WCF service. 

These endpoints exist on both the client side and the server side; however, the client will only see one endpoint, although, a client can connect to many endpoints using proxies. The service side can entertain multiple endpoints, each one waits for messages from the clients to arrive on its endpoints [19].

[bookmark: _Toc536175242]2.2.1 The Address

As SOA and the WCF is based on a realm of messages not objects [12], it is vital to have the address of a service to send it a message. These addresses in WCF are simply URLs, IP Addresses or server names defining the protocol used, the machine which is running the service and the correct path to that services, with the port number of the service optional [19], [20].  
The addresses are defined in the configuration file, using the <endpoint> tag [21]. The address of a WCF service may look like:

http://www.dea.com:2019/pdavies.svc/distributedConcepts

Where the address can be itemised in to the four parts making up the URL [22]:


· http: – The scheme, which is in this case a HTTP transport schema. Or basic HTPP binding. 
· www.dea.com – The machine or server location.
· :2019 – The port number of which the server is listening for incoming requests. 
· pdavies.svc/distributedConcepts – The path, which is the relative location on the server of the service which is trying to be accessed. 

These address can be defined in two ways; either through the code imperatively, which Microsoft [22] state is not practical due to the address being different from those used during service deployment, or declaratively through the configuration of the service, which keeps the addressing information out of the code, allowing for changes without recompilation. 

[bookmark: _Toc536175243]2.2.2 The Binding

The bindings are considered to have the biggest impact of the ABCs as they control four binding elements required for services to communicate with one and other. These elements are [19]: 

· The Transport – meaning the type of different transport address (HTTP, MSMQ, Named Pipes, TCP).
· The channels – meaning the type of contract exchange pattern which is being used (one-way, duplex, request-reply).
· The Encoding – meaning the type of message encoding (XML, binary, MTOM, text).
· The Supported Protocols – meaning the type of web service protocols supported (WS-Security, WS-Federation, WS-Reliability, WS-Transactions).

WCF does provide default bindings which cover the most common selections of these binding elements to address the most common requirements [3], however,  custom bindings can be built by extending the CustomBinding class [19], [23].

Lowy [16] states there are five frequently used bindings: Basic Binding, TCP Binding, IPC Binding, Web Service (WS) Binding, and MSMQ Binding. However, Peiris [19]et al. state there are more, which are outlined in table 1.

	Binding
	Config.
	Security
	Default Session
	Transactions
	Duplex

	basicHTTP
	Basic 1.1
	None
	No
	
	

	wsHTTP
	WS
	Message
	Optional
	Yes
	Yes

	wsDualHTTP
	WS
	Message
	Yes
	Yes
	No

	wsFederationHTTP
	WS-Fed
	Message
	Yes
	Yes
	Yes

	netTcp
	.NET
	Transport
	Optional
	Yes
	Yes

	netNamedPipe
	.NET
	Transport
	Yes
	Yes
	No

	netMsmq
	.NET
	Transport
	Yes
	Yes
	Yes

	netPeer
	Peer
	Transport
	
	
	

	msmqIntegration
	MSMQ
	Transport
	Yes
	Yes
	



[bookmark: _Toc535944198]Table 1 - Predefined WCF Bindings [19]

Each of these bindings can be used for multiple endpoints in one service, meaning that any combination can be used. Additionally, each binding has configurable properties [16]. 

Choosing the correct binding often depends on which services yours will be interacting with, if it will be a non-WCF service, a BasicHttpBinding should be used as it provides the greatest amount of interoperability, especially with ASMX services which pre-date WCF [16], [19].  

[bookmark: _Toc536175244]2.2.3 The Contract

The contract in the WCF service provides the interoperability needed to enable communication with the client as it is these contracts which the clients and services agree on which type of operations and structures they will use whilst communicating; without them, no agreement would happen and thus, no communication [8]. Microsoft [24] state that these contracts specify what each endpoint communicates to the world.  

A detailed description of the four major contract types can be found in section 3 of this report on page 14 and code examples found in section 5.


[bookmark: _Toc536175245]2.3 Metadata Exchanges with the WCF


Metadata is data that provides information about other data [25], this data is exposed by WCF to allow clients to understand and interact with the service endpoint. 

Lowy [16] states that there are two ways to provide the metadata: automatically over the HTTP-GET protocol or, by using a dedicated endpoint. She continues, adding that the metadata behaviour is defined as a local aspect which is added administratively or programmatically in the config file (fig. 4). By default, services do not publish the metadata.  

[image: ]
[bookmark: _Toc536175267]Figure 4 - XML WS-Metadata Exchange Configuration File

The exchange of metadata by the WCF is done in three ways: exporting, publishing and retrieving [26]. 

Exporting – exporting service meta data enables the client to understand how to use the service by describing the endpoint.  

Publishing – This involves substantial effort as the CLR types and binding information must be converted from CLR types into WSDL or another, lower-level, representation. However, hosts have knowledge about a service, meaning that publishing can be achieved if explicitly instructed [16], [26].

Retrieving Service Media – WS-MetadataExhange (MEX) or HTTP endpoint protocols are used for retrieving metadata. This can be done either via the commandline using svcutil.exe or programmatically using the MeataDataExchange Client which supports both protocols [27]. 
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There are five different contract types in total: service contracts, data contracts, fault contracts, message contracts, and fault contracts [28]  However, many sources only list the WCF as having four major contracts [12], [16], [29]. The contract types are individually described as:

[bookmark: _Toc536175247]3. 1 Service Contracts

These contracts define the operations which are exposed to the client, it is the interface of the WCF service, informing what the service can do. Service-level settings may also be included, such as the services name and namespace [28], [24]. When creating a WCF service, a service contract should be should be created first as it specifies what operations the service supports [30]. 

Section 5 shows how service and operation contracts are defined and implemented. The code examples provided have been researched and modified from those found in Microsoft’s documentation [31].

[bookmark: _Toc536175248]3.2 Operation Contracts

The operation contract is an attribute, included in the service contract to indicate what a method in a service contract does by defining the return types and parameters [32]. It also configures operation-level settings, such as the transaction flow, directions and fault of the operations [28]. Figure 5 shows how and where the OperationContract attribute is used.

[bookmark: _Toc536175249]3.3 Data Contracts

These contracts define data types of the information to be passed between the services [33]. Data types int and string have implicit contracts but explicit contracts can be easily defined for custom types [16]. 

[bookmark: _Toc536175250]3.4 Fault Contracts 

These contracts define any errors raised by a service and how the handling and propagation of the errors takes place [28], [34] [35].


[bookmark: _Toc536175251]3.5 Message Contracts

These contracts allow direct interaction between services and messages. It defines the elements of the message in terms of its body, header etc. These contracts are useful when interoperability causes issues [28], [34] [36].









































[bookmark: _Toc536175252]Supported Exchange Patterns

The exchange patterns in a WCF service establish how exchange of messages is exchanged between the client and the service. Each WCF contract has three different exchange patterns (fig. 5) which can  be used, these are: request-response, one-way aka datagram and duplex  [12], [19], [37]. However, Microsoft [38] state that these three MEPs can also support sessions giving a total of six.

[image: ]   
[bookmark: _Toc536175268]Figure 5 - Three Basic Message Exchange Patterns [38]

[bookmark: _Toc536175253]4.1 Request-response

Request-response is a two-way process with responses correlating to a request [37], it is also the default communication pattern for the WCF [39]. When a request is sent, the client openly awaits a reply. This is the most commonly used MEP [12].
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[bookmark: _Toc536175269]Figure 6 - Request-Response Exchange Pattern

[bookmark: _Toc536175254]4.2 One-way

The One-way MEP pattern is, as the name suggests, is a solo operation were a message is transmitted without the client waiting for, or even expecting, a reply from the service. It is also known as a “fire and forget” style of messaging and has similarities to asynchronous functions called with void return types [12], [37].  

[image: ]
[bookmark: _Toc536175270]Figure 7 - One-Way Exchange Pattern

[bookmark: _Toc536175255]4.3 Duplex

The duplex pattern is more complicated than one-way or request-response as both client and server perform the sender and receiver roles simultaneously, via different channels through a peer-to-peer communication pattern. It is a one-way operation but it behaves like a two-way operation by defining an interface for both the client and the service to send/receive messages simultaneously on the same wire [12], [37]. 
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[bookmark: _Toc536175271]Figure 8 - Duplex Exchange Pattern
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Given the fact that the WCF amalgamates previous technologies into one service, technologies which organisations would have been using and which would have cost a lot to develop, WCF interoperability with current systems using Microsoft technologies, and with technologies created by other vendors is of high importance [8], [40].

Realising this importance, Microsoft designed the WCF to enable communication interoperability across platforms, like Linux or Unix, and, different technologies like Java or WebSphere [41]. To support interoperability, the WCF is designed with facilitating of the web service standards in mind, which defines a web service as being: 

“A Web service is a software system designed to support interoperable machine-to-machine interaction over a network. It has an interface described in a machine-processable format (specifically WSDL). Other systems interact with the Web service in a manner prescribed by its description using SOAP-messages, typically conveyed using HTTP with an XML serialization in conjunction with other Web-related standards” [42]

In fact, the WCF utilises and implements a great number of the web service standards, such as SOAP, XML and WS-* [41], [43]. The result of exploiting open web standards and using generic messaging, which is not explicit to any particular platform or programming language is loosely coupled services with a high degree of interoperability [40][44]. 













[bookmark: _Toc536175257]WCF Service Example

[bookmark: _Toc536175258]5.1 WCF Service with Service & Operation Contracts

To create a WCF service, firstly, a service contract must be created using the ServiceContract and OperationContract attributes. This can then be implemented by creating a service class which implements the IService interface. 

[image: ]

The WCF service is then hosted by creating a console application containing all the details of the service to host, including: the Uri address, the service host instance and the service end point. It also enables the metadata exchange and starts and stops the service. 

[image: ]

To test the service, the console application WCFHost is run, with the output shown below, and the local host address navigated to in a web browser. 

[image: ]
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Next, a client must be created using the same method as creating host, however, the client requires a service reference to be added to the project; the base URL of the service. The service is then configured using the client’s app.config file, shown below.

[image: ]


The WCF channel is configured with WSHttpBinding and the end point XML element is configured to let the client access the service which is located at the base URL and it specifies which service contract is used for communication between the WCF service and the client, in this case ServiceReference1.IService1. 

An instance of the service client is then created in the main client program file. The service’s Add() method is then called from the client with the defined values passed in. The method then adds the values and the console prints the result. Both code from the program file and the console result are shown in the screenshot on the following page. 
[image: ]
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[bookmark: _Toc536175259]5.2 WCF Service with Data Contract

As previously mentioned, a data contract describes the type of data to be exchanged. The following example demonstrates how a data contract is defined to hold student details, which can be searched by the student Id. 

Firstly, a class Student is created in the WCFService program to get and set the properties held on a student. The System.Runtime.Serialization assembly directive is added to the class to allow access to the DataContract and DataMember serialising and de-serialising objects which are used as tags above the properties and getters and setters to allow serialisation. 

[image: ]
A method is then created in the IService1 interface of type Student which will be implemented in the Service1 class which extends the IService1 interface. Note the use of the OperationContract attribute to expose the method to the client. 

[image: ]
In the IService1 class, the method is implemented and a new Student object created and properties of that student defend and returned. 
[image: ]

The client then calls the GetStudentDetails method and each of its properties, with a user defined student number passed in to identify the student. The results are then printed in the console. 
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NB. The student number tested with was 079868 not 79868 however, the console only displays the latter. More investigation is required to discover why the console is dropping the zero. 

[bookmark: _Toc536175260]5.3 Fault Contract

The fault contract is used to communicate an error from the service to the client. In the following example, a method Divide was added to the first example shown in section 5.1. Preceding this method creation in the interface, a new class was created called MathError which is a DataContract to get and set the properties of the error messages to be displayed in the event of an error. 

[image: ]

The method Divide is then created in the IService interface with the OperationContract attribute and the FaultContract attribute which specifies that the operation may return an error of type MathFault. 

[image: ]

The method is then implemented in the Service1 class in a try/catch block to first try to return the division, then catch an error if the division is by zero, using the DivideByZeroException class. If an error is caught, a new MathError object is created which specifies the values of the attributes and throws a FaultException<TDetail> exception. 

[image: ]

To test, the client then performs the sum by calling the Divide method in a try/catch block. The values passed in are 10 and 0 to force an error condition. The FaultException<MathError> is passed into the catch block and stored in variable e. If an error is present, a message is displayed in the console with the details from the MathError object displayed to give the relevant information about the error. 
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[bookmark: _Toc536175261]Conclusion

The Windows Communication Foundation was well received by developers when released with the .NET 3.0 framework [8], as it provided a unified framework for building transacted, interoperable distributed applications reliably and securely. It was hailed as the ‘next step’ in SOA architecture distributed programming, and in 2007, it was believed that all code related communications would be written using the WCF [19].

However, in the present day, the WCF is losing popularity, as some believe the world has moved on. Updated documentation is also hard to find and some argue that Microsoft no longer recommend the WCF for HTTP services [45]. Although Microsoft have not announced this explicitly, they have depreciated the WCF Data Service [46] and the release of ASP.NET 5 and .NET Core in 2015 saw an MVC 6 integrated with a single stack for UI’s and Web API’s, cloud-ready integration, NuGet Packages, support for dependency injection and cross platform capabilities [46], [47] further eliminating the need for a WCF service. 

However, many still use the WCF framework and will continue to do so as it still offers great functionality for building flexible services which can be exposed over various bindings, additionally, it offers distributed capabilities that no other Microsoft service can offer, however, this means it is now chosen solely for its functionality.
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<system.serviceModel>
<behaviors>
<serviceBehaviors>
<behavior name = "DeaServiceBehaviour">
<serviceMetadata httpGetEnabled = "true"/>
</behavior>
</serviceBehaviors>
</behaviors>
<services>
</service>
<service name
<host>
<baseAddresses>
<endpoint address="mex" binding="wsHttpBinding" contrac
<add baseAddress = "http://localhost:2019/" />
</baseAddresses>
</host>
</service>
</services>
</system. serviceModel>

MyDeahssignment” behaviorConfiguration = "DeaServiceBehaviour”

ThetadataExchange" />
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using System.Runtime.Serialization;
using System.ServiceModel; // INCLUDE ASSEMBLY DIRECTIVE REFERENCE

/% DEFINE THE SERVICE CONTRACT x/
namespace WCFService

<
[ServiceContract] // SERVICE CONTRACT ATTIBUTE TO DEFINE CONTRACT NAME
public interface IService
{
[0perationContract] // OPERATION CONTRACT ATTRIBUTE
int Add(int nunl, int nun2); // DEFINE WHAT CONTRACT DOES
¥
¥

/% IMPLEMENT THE SERVICE CONTRACT %/
using System;
namespace WCFService
<
public class Servcie : IService // IMPLEMENT SERVICE INTERFACE
{
7/ DEFINE WHAT SERVICE DOES WITH METHOD
int result = numl + nun2;
Console.WriteLine("Add {0} and {1}", num1, num2);
Console.uriteLine("Result: {0}", result);
return result;
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namespace WCFHost

{
class Progran
{
static void Main(stringll args)
{
/7 CREATE INSTANCE OF URI CLASS TO STORE BASE ADDRESS OF THE SERVICE
Uri baseAddress = new Uri("http://localhost:8000/WCFService/");
/7 CREATE INSTANCE OF THE SERVICE HOST CLASS, PASSING IN CLASS IMPLEMENTATION OF SERVICE AND URD
ServiceHost selfHost = new ServiceHost(typeof(Servicel), baseAddress);
try
{
/7 CREATE SERVICE ENDPOINT
selfHost.AddServiceEndpoint (typeof (IServicel), new WsHttpBinding(), "Servicel");
17 ENABLE METADATA EXCHANGE
ServiceMetadataBehavior smb = new ServiceMetadatadehavior();
smb.HttpsGetEnabled = true;
selfHost.Description.Behaviors. Add(smb) ;
/7 OPEN SERVICE HOST TO LISTEN FOR INCOMING MESSAGES
selfHost.Open();
Console.uriteLine("The service is ready.
Console.uriteLine("Press <ENTER» to terminate the service");
Console.uriteLine();
Console.ReadLine();
selfHost.Close();
¥
catch (ComnunicationException ce)
{
Console.uriteLine("Error! {0}", ce.Message);
selfHost.Abort();
¥
¥
¥
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The service is ready

press <ENTER> to terminate the service
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You have created a service.

To test this service, you will need to create a client and use it to call the service. You can do this using the sveuti.exe to

svoucil.exe hron://localhost:S000/WCEService/Servicel/2usdl

You can also access the service description as a single file:

nttp://localnost:E000/WCEService/Servicel/2singlelisdl
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<?7xml version:
<configuration>
<startup>
<supportedRuntime version="v4.0" sku=".NETFramework,Versio
</startup>
<system. servicelodel>
<bindings>
<wsHttpBinding>
<binding nam
</wsHttpBinding>
</bindings>
<client>
<endpoint address="http://localhost:8008/WCFService/Servicel/"

4.5.2" />

WSHttpBinding_TServicel" />

binding="wsHttpBinding" bindingConfiguration="WSHttpBinding_IServicel’
contract="ServiceReferencel, IServicel" name="WSHttpBinding_IServicel"
<identity>
<dns value="localhost" />
</identity>
</endpoint>
</client>

</system.servicelodel>
</configuration>
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namespace WCFClient
{

0 references

class Program

{
0 references
static void Main(string[] args)
{
/7 CREATE INSTANCE OF SERVICE1 CLIENT
ServiceiClient client = new ServicelClient();
/7 DECLARE VALUES TO PASS TO SERVICE ADD() METHOD
int valuel = 106
int value2 = 166;
/7 CALL SERVICE ADD METHOD
int result = client.Add(valuel, valued);
Console.riteLine("Add {8} and {1}\r\n", valuel, value2);
/7 PRINT RESULT
Console.iriteLine("The result is {8}", result);
client.Close();
Console. ReadKey () ;
}
}
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Add 160 and 100

The result is 200
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using System.Runtime.Serialization;

namespace WCFService

{

[DataContract (Namespace
O references
public class Student

EA Examples”)]

{

2 references

private int _studentId;

2 references

private string _name;

2 references

private string _course;

[Datatlember]

O references

public int StudentId

{
get { return _studentld; }
set { _studentId = value; }

3

[Datatlember]

O references

public string Name

{
get { return _name; }
set { _name = velue; }

3

[Datatlember]

O references

public string Course

{
get { return _course; }
set { _course = value; }

¥

}
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[OperationContract]
O references
Student GetStudentDetails(int studentld);
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public Student GetStudentDetails(int studentId)

{

Student sDeets = new Student();
sDeets.StudentId = 79868;
sDeets.Name = "Peter Davies”;
sDeets.Course = "Web Development”

return sDeets;
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/1 DATA CONTRACT
Console.urite("Please Enter a student number:
int shum = int.Parse(Console.ReadLine());
int studentId = client.GetStudentDetails(shum).StudentId;
string name = client.GetStudentDetails(shum).Name;
string course = client.GetStudentDetails(shum).Course;
Console.uriteLine( = STUDENT DETAILS **
Console.uriteLine( stupan 10: {0}, Student1d);
Console.uriteLine( : {0}, name);
Console.uriteLine(" Coune {81\r\n", course);

)5
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Please Enter a student number: 79868
*xx STUDENT DETAILS ***
STUDENT ID: 79868
NAME: Peter Davies
COURSE Web Development
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namespace WCFService

{

[DataContract(Namespace = "DEA Examples”)]

class MathError

{
private string operation;
private string problemType;

[Datatienber]

public string Operation

{
get { return operation; }
set { operation = value; }

i

[Datatienber]

public string ProblenType

{
get { return problenType; }
set { problenType = value; }
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[OperationContract]
[FaultContract(typeof(Matherror))]
Ireference

int Divide(int numl, int num2);
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public int Divide(int numl, int num2)

{

try

{
1

return numl / num2;

catch (DivideByZeroException)

{

MathError me = new MathError();
me.Operation = “DIVISION";
me.ProblenType = "DIVIDING BY ZERO";
throw new FaultExceptiondiatherror>(me);
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{
int vall = 10;
int val2 = 0;
int sum = client.Divide(vall, val2);
Console.WriteLine("The result is: {0}", sum);
1
catch (FaultExceptionciathError> e)
{

Console.briteLinef
Console.WriteLine("FaultExceptioncHathError> Thrown: Error whilst calculating *
+ e.Detail.Operation + * || Problem: " + e.Detail.ProblenType);
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Faultexception<MathError> Thrown: Error whilst calculating DIVISION || Problem: DIVIDING BY ZERO
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