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Abstract— Regardless many research reports on SOA, the truth is that Service-Oriented Architecture (SOA) remains always the best
obtainable option for the integration of system and to control the legacy systems. The technologies to implement SOA will certainly go
forward to address emerging needs, but its concepts will remain the same. To address those needs and concerns that SOA is
potentially being stretched beyond its limits, a significant and coordinated research program is needed.
IT Organizations across many industries have adopted or in the process of adopting towards a service-oriented IT architecture (SOA)
with WCF Services. WCF Services is a platform for building, configuring and deploying network-distributed services. WCF service is
one the most demanding service oriented technology; it has basic fundamental characteristics which is interoperability to support
cross platform. In .Net Framework 3.0 WCF service, a unified programming model has been provided in properly. The WCF Service
is an umbrella under which features of different distributed technologies like Web Service, Remoting, COM+ and MSMQ are
combined together. WCF provides a common platform for all .NET communication.
This report outlines the various implementation approaches of SOA and performance analysis of respective approaches like Contract
First WCF Services with XML Sterilization and Data Contract Sterilization and RESTful WCF Service. It also provides details on
specific approaches and performance comparison with statistics and graph. It is really helpful in implementing/designing SOA
efficient way. The report also outlines the SOA integration of emerging GUI to make it device independent so that an individual and
organization can access SOA integrated web application from devices like desktop, laptop and iPhone, Smartphone and tablets. The
main idea is to extend SOA usability to a large scale. The report concludes with a discussion of next steps in the evolution of the
research agenda.

Keywords— SOA, Contract-First WCF Service, XML Serialization, Data Contract Serialization, RESTful WCF Service, Performance Analysis, GUI
Integration

I. INTRODUCTION

The Service-Oriented Architecture (SOA) designing and implementation based on a net of software services. Services
encompass associated, loosely coupled units of functionality that have no calls to each other embedded in them. This is basically
a usable component which implements one action, such as filling out an online application for an account, or viewing an online
bank statement, or placing an online booking or airline ticket order. Rather than the component embedding calls to each other in
their source code, they use defined protocols that describe how component pass and parse messages using description metadata.

If SOA is to be used in advanced ways, significant research needs to be done in areas such as de-sign for context awareness,
service usability, federation, automated governance, runtime monitoring and adaptation, dynamic service discovery and
composition, event-driven SOA, real-time applications, and multi-organizational implementations.

In order to assure that SOA can meet these expectations, multiple specifications and standards have been proposed and
created, and middleware products are becoming more robust. Some of the standards to support Web Services are quite stable
such as XML, WSDL, and SOAP. However, standards and technologies that support quality attributes of web services, such as
security, transaction management, and availability remain in a state of flux. To understand and respond to these new expectations
and ongoing changes and their implications, a significant and coordinated research program is needed.

This report presents an overview of the current approaches of the SOA Implementations, performance analysis and focuses
specifically on integration of SOA with emerging GUI to make it more portable and device independent as per current market
sentiments. As a part of research work POC has been created which outlined properly in this report. It is really important to have
detail understanding about Architecture, SOA, Geo Location and Latest .Net Stack. Geo Location is all about to identify or locate
user location and latest .Net Stacks to provide better GUI interface.

A. WHAT IS ARCHITECTURE?
Software architecture is a description of a software system in terms of its major components, their relationships, and the

information that passes among them. In essence, architecture is a plan for building systems that meet well-defined requirements
and, by extension, systems that possess the characteristics needed to meet those requirements now and in the future. A
fundamental purpose of software architecture is to help manage the complexity of software systems and the modifications that
systems inevitably undergo in response to external changes in the business, organizational, and technical environments.
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B. WHAT IS SOA?
A paradigm for organizing and utilizing distributed capabilities that may be under the control of different ownership domains.

It provides a uniform means to offer, discover, interact with and use capabilities to produce desired effects consistent with
measurable preconditions andexpectations.SOA is an architectural style for building enterprise solutions based on services. More
specifically, SOA is concerned with the independent construction of business-aligned services that can be combined into
meaningful, higher-level business processes and solutions within the context of the enterprise. Anybody can create a service; that
is not the challenge of SOA. The real value of SOA comes when reusable services are combined to create agile, flexible,
business processes. Unfortunately, that does not just happen by itself. Achieving it might be easier to manage if a single
organization is creating all of the services, but that is not the case at most large organizations. So, part of the architecture of SOA
is responsible for creating the environment necessary to create and use compassable services across the enterprise. In other words,
architecture enables different organizations to independently implement services that meet their immediate needs, yet can also be
combined into higher-level business processes and enterprise solutions. This requires that services: Have similar size, shape,
form, function, and other characteristics
 Conform to enterprise standards
 Communicate at a technical level
 Communicate at a semantic level
 Doesn’t have gaps and overlaps in responsibilities

The important parts of SOA are:

 Processes - High-level business functions, often spanning applications or LOBs
 Services - Modular units of business functionality
 Integration - Connection to and exposure of existing applications and/or data as services
 Existing systems - Existing legacy systems, commercial off-the-shelf (COTS) applications, and data that the enterprise

wants to leverage
 Documents- High-level units of business information, such as a purchase order, or an EDI document
 Semantics - The underlying meaning of information that is exchanged in processes
 Transformation - The conversion of information from one format or semantic to another
 Communications - The ability of services to communicate with each other

II. LITERATURE REVIEW

A review and analysis of relevant SOA artifact (e.g. requirements, system security plan, business use cases, threat analysis,
vendor specific documentation ) to identify how the data, application, and technology architecture of the solution (e.g., ESB,
gateway, web services) protects critical assets, sensitive data stores and business-critical interconnections in accordance with the
organization’s business and security objectives

A service-oriented IT architecture is an architectural style for building software applications that use available services in a
network. It is a paradigm for organizing and utilizing distributed capabilities that may be under the control of different ownership
domains. An SOA may support a variety of different communication protocols, but common protocols based on open standards
(e.g., SOAP and WSDL) are used in current SOA implementations. These open standards are by no means the only technology
with which an SOA can be established, and it is likely that most large SOAs will also provide access to services with a mix of
technologies that are not necessarily based on the WS-*1 standards. Nonetheless, Web services based on WS-* standards are at
the core of the integration products of the major vendors, including IBM, SAP, and Oracle, and according to recent industry
surveys, they remain the prevalent underlying technology standard for the major SOA platforms. Perhaps the key aspect that
differentiates SOA with WCF services from prior attempts of distributed computing (e.g., using CORBA) is the level of
standardization and ubiquitous acceptance of these standards by the major vendors and service providers. Thus, we focused our
attention in this paper on SOAs realized with WCF services.

For the purpose of this research, we adopted the definition for WCF services put forth by the World Wide Web Consortium
(W3C), which states that WCF services are software component to support cross platform so that interaction can easily carried
out over the network with defined interface. The message exchange must be in specific   format like in the form of Web Services
Description Language (WSDL). WCF Service mainly interacts with other systems using SOAP messages as prescribed/defined
in WSDL. Typically the message exchange happen using HTTP or HTTPS protocols in XML from in conjunction with
serialization as per standards. A service registry based on the Universal Description Discovery & Integration (UDDI) standard
can be employed to publish and discover Web services. Web services enable the SOA concept to be applied in a Web based
environment.

A. YEAR WISE SURVEY

The survey and research work indicates that SOA in IT originations getting matured day by day. Most of the IT organizations
and IT professionals adopted SOA to extend it s usability to large extent. It has been observed that deployed SOA based
components remarkably increased the productivity of the IT organizations as well as not IT organizations. It has become the key
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success factors for the organizations.
Of the world’s largest organizations (i.e., those having 20,000 or more employees) 84% employ Service-Oriented

Architectures (SOAs), yet only 12% of those have realized all of their planned benefits (Heffner 2010). Among the remainder, 39%
will expand their use of SOA even though it has delivered fewer benefits than expected, 16% will not expand the use until the
issues which hamper the realization of benefits from SOA are resolved, while 32% are in a too early stage to decide, and only 1%
will cut back their use of SOA (Heffner 2010). While much of the discrepancy between SOA adoption and actually realized
benefits results from a lack of business perspectives (Joachim 2011; Joachim et al. 2011a) and SOA governance (Joachim et al.
2011c; Joachim et al. 2011d), there is also a substantial – and interesting – measurement challenge. On the one hand, some
empirical studies investigate specific benefits of SOA (Kumar et al. 2007; Oh et al. 2007; Taftiet al. 2008), while on the other
hand, all of them only measure the extent of fragments be-longing to SOA adoption26 but do not assess the maturity of an
organization’s overall SOA. In addition, while various frameworks for assessing SOA maturity were developed in the recent
years (e.g., Arsanjani and Holley 2005; Hirschheim et al. 2010; Rathfelder and Groenda 2008; Söderström and Meier 2007) none
of these have been operationalized for use in empirical research. In particular, ready-to-use items and scales for evaluating the
particular maturity level of an organization are absent. According to a Gartner survey (Sholler and Schulte 2009, p. 1)
“companies at higher levels of SOA maturity achieved payback faster, realized higher degrees of developer productivity, agility
and innovation, and had higher degrees of asset reuse.” Thus, SOA is not just a technology fad, but can indeed deliver the
promised benefits. However, organizations should focus more on increasing SOA maturity in order to realize the benefits which
they expect from adopting SOA.

B. METHODOLOGY
The project work employs a multiple case research strategy to explore how organizations are approaching the use of a

service-oriented architecture across multiple platforms and integrating it with web application so that it can be use by multiple
devices as per current technology trends. This approach was chosen because the SOA is a contemporary event that can be
observed in a real-life context and for which substantial scientific theory has not yet been established. The project work is to
addresses the factors that influence the integration of an SOA as well as how and why these factors play a role.

III.PROBLEM STATEMENT
Generally, the SOA service comprises applications that serve client (or consumer) applications. The management of

infrastructure resources that the service consumes—specifically, in relation to capacity and performance. This means that service
demands might not always be met within the required time constraints, if the capacity management is reactive instead of
proactive; thus, there is a danger that the infrastructure will act as a bottleneck.

Conversely, infrastructure resources can remain idle should the service demand be below that which is provisioned by
capacity planning. This represents a waste of money on unused infrastructure. Furthermore, capacity planning and modeling,
when performed properly, can itself be a very costly and time-consuming exercise and would need to be performed regularly in
order to track changing SOA-service workloads over time. Therefore, a more efficient and cost-effective solution is needed for
designing and implementing SOA services.

In this context, we refer to infrastructure resources as the hardware platform and its related services that are required for
hosting the SOA applications, not the ESB.

A. STATEMENTS OF PROBLEM

 Integrating homogeneous components routine, relatively smooth
 Integrating cross-platform components. The Real Challenge?
 Performance gain

B. OBJECTIVE
The objective is to create WCF service in Contract First approach (DataContarct Serializer and XML Serializer) and in

Restful framework based on Service Oriented Architecture (SOA).
A detail performance analysis and integration with GUI (HTML 5.0). HTML 5.0 is being used to reduce scripts as much as

possible and to make the application light weight. A WCF service is a reusable component used in a business process and
generally defined by ABC (Address, Binding And Contract). WCF Services are loosely coupled which means it can be integrated
and combined as per the demand. It basically enhances the distributed capabilities.

C. SCOPE
There are various ways where SOA can be implemented in both technologies and methodologies. However, we are limiting

this edition to .Net and Contract First Approach and Restful
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IV. PROPOSED SOLUTION
The research work is to make an attempt to create some this out of the box to support SOA with WCF service across multiple

platform and device independent. The REST WCF Service has been chosen so that it can interact with the Web application. To
make any application platform independent it is required to have application technology independent and code logic loosely
coupled. MVC4.0 framework has been chosen to support this with latest .Net stacks (HTML5, JQuery and Knockout etc).

The idea is to enhance SOA capabilities to next level so that it can be integrated across multiple platforms. So as part of
project work I would like make an attempt to create a Web application which can track user information as per location he/she is
in and the concern person can send notification for personal meeting as per their business need.  In Bank, if an advisor is
travelling to particular location (city) for a business purpose. He wants to send notification to his clients or customers that he is in
city if anybody has any queries or concerns related to MF, Bond, Securities, Retirement Plan or any other investments can
contact him personally as per their convenience. Similarly a Doctor can inform about his presence to his patients so that patient
can take appointment and consult Doctor personally.

For performance analysis, different type of approaches has been chosen to design WCF service. It includes Code First
Approach, Contract First Approach and Restful Service. For performance check Data Contract Serialization and XML contract
Serialization has been chosen. With Data Contract Serialization there is significance performance gain. To verify this it is really
required to do performance comparison analysis. As a part of research work WCF Services has to be created to perform the
performance analysis in XMLSerilizer and DataContarctSerilizer. Then and there needs to do performance comparison analysis
to verify performance gain.

V. CONTRACT FIRST WCF SERVICE
Having a well-thought-through design is the secret behind most efficient software. This is especially true when it comes to

designing Services using SOA. Careful attention should be paid toward the formal interface used for communication. This
interface dictates the usability and interoperability of your system. Consequently, designing this interface, which is also known
as the contract, during early phases of the lifecycle is significant. We are now going to design and develop contracts first for
Windows Communication Foundation (WCF)-based services. With WS contracts, two major methodologies one is Code First
development and other is Contract First development. The focus is mainly on the latter.

A. CONTRACT-FIRST DEVELOPMENT
Contract-first design and development is not something new. It was formally introduced by Bertrand Meyer as a part of his

Eiffel Programming Language design and has appeared in various technical publications since 1986. Therefore, understanding
contracts from an old-school tool/technology perspective might be helpful to grasp why it it's useful.

Although computers today can do a lot of things from simple arithmetic to controlling the satellites orbiting our earth, the
fundamental idea of an input-output machine hasn't changed since adding machines invented in 19th century. Consequently,
software engineers still write functions that take some input and perform some work and output something. These functions are
then used from other places. A contract of a function defines the expectations and commitments of that function. In other words,
input parameters to a function can be thought as its expectations and the return values can be considered as its commitment.
Users of the function only need to know about the contract to use it.

Typically, services interact with their clients by exchanging SOAP messages. Modeling these message contracts is the second
step of contract-first development. That depends on which SOAP messaging format we prefer to use:

RPC/Encoded
RPC/Literal
Document/Literal
Document/Literal/Wrapped

The focus is only on Document/Literal/Wrapped because it's Web Services Interoperability Organization (WS-I)-compliant.
Defining a message contract has two aspects. First, we should define the structure of the SOAP body. For that we use XSD to do
this and also we can use data contracts that we defined earlier. The other aspect of the message contract is defining the structure
of soap headers. Headers for the messages are defined in WSDL.

Fig 1: Contract-First Development Flow
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A. DATA TRANSFER OBJECTS PATTERN
Data Transfer Objects (DTOs) gained popularity in the Java programming language. The simplest way to understand what

they are is to think of them as reusable complex data types that typically represent business entities. DTOs are often confused
with Domain Objects, but there are key differences between the two. DTOs do not contain any business logic whatsoever, nor do
they contain any logic to perform Create, Retrieve, Update or Delete (CRUD) operations. Their purpose is to be used as
convenience containers to carry information to and from consumers. They are specifically optimized for the transfer of data, but
must not map directly to objects either in the domain model or database schema. They are typically comprised of primitive data
types (e.g. string, double, etc.), but may contain any combination of primitive data types and complex types (i.e. other DTOs).

B. SERVICE MESSAGING PATTERN
The pattern of using Service Messages as a means of communication between service consumer and service provider is a best

practice when designing services. There are some very good reasons to use this message-based style of communications:
 Promotes easier extensibility
 Allows greater control over the message itself (e.g. the ability to add custom headers and/or security policies on

message headers and/or bodies).
Service Messages are containers that wrap one or more DTOs, and they specify the information that must be passed to or

from service operations. Most operations will implement the Request/Response Message Exchange Pattern and will have one
inbound Request Message and one outbound Response Message, as illustrated in figure

Fig 2: Message Exchange Pattern

C. SERVICE CONTRACT
The Service Contract defines the operations that a service will provide, the Service messages used in each operation, and the

Message Exchange Patterns (e.g. Request/Response) used by each operation. This is the entity that clearly communicates to all
potential consumers the purpose and rules for usage of the service.

D. SERVICE IMPLEMENTATION
The Service Implementation fulfills the Service Contract. This component should be viewed as nothing more than a gateway

into the business logic layer, and does not expose the underlying details of how it achieves the goals of its service operations.
There should not be any actual business logic embedded in the Service Implementation; instead, the Service Implementation
invokes methods on business components and in many cases other service implementations. Following this pattern provides a
clear separation of concerns, and each layer serves a distinct purpose.

The Service Implementation serves as both an Aggregator (i.e. service composition) and a Façade. It decides, directs and
composes the business components or services that need to be called to achieve the goals of the service operation, while hiding
the complexity of this from all of its consumers. Composition at the services layer is only for short lived processes (i.e. less than
15 seconds) that do not require human intervention. Figure below illustrates a simple service composition at the service layer.
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Fig 3: Service Compositions

If a service composition becomes more complex (i.e. longer in duration, requires some level of human intervention, etc.), then it
should be encapsulated within a true orchestration layer such as IBM Business Process Manager.

In addition to three primary contract types -- data, message and interface contracts -- a service contract also has a policy,
bindings and endpoints. Figure below summarizes which WSDL/schema constructs are used to represent different artifacts in
Web service contracts.

Fig 4: WSDL/Schema Constructs

Fig 5: Contract-First Approach
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The contract-first approach has five discrete steps as depicted:

E. SERIALIZATION
Serialization has been a key part of .Net since version 1. It is basically the process of converting an object instance into a

portable and transferable format. The objects can be serialized into all sorts of formats. Serializing to Xml is most often used for
its interoperability. Serializing to binary is useful when you want to send the object from one .Net application to another. .Net
even supports the interfaces and base classes to build your own serializes. There are libraries out there to serialize to comma
delimited strings, JSON, etc.

Deserialization is basically the reverse of serialization. It’s the process of taking some data (Xml, binary, etc) and converting
it back into an object.

XMLSERIALIZER VS. DATACONTRACTSERIALIZER

XmlSerializer DataContractSerializer
Web service uses XMLSerializer attribute WCF uses DataContractSerializer attribute
XMLSerializer does not provide better performance
when compare with DataContractSerializer because
XMLSerializer does not indicate which fields or
properties of the type are serialized into XML

A practical benefit of the design of the
DataContractSerializer is better performance over
XmlSerializer. This is because
DataContractSerializer explicitly shows the fields or
properties are serialized into XML.

XMLSerializer cannot translate the Hash Table
into XML.

The DataContractSerializer can translate the
Hash Table into XML.

XMLSerializer is used for complex schemas. DataContractSerializer is basically for very
small, simple subset of the XML info set.

XmlSerializer cannot serialize private members DataContractSerializer serializes private
members.

XmlSerializer uses opts-out approach i.e.,
marking the members does not need to be serialized.
This is called as opts-out approach.

DataContractSerializer uses the opts-in approach
i.e., selecting the members that needs to be
serialized .This is called as opts-in approach.

XmlSerializer can serialize only public types. If
we are trying to serialize a class that is marked
private by Invalid Operation Exception will be
thrown by the serializer.

DataContractSerializer can serialize both private
and public types.

For any type that needs to be serialized by
XmlSerializer must have a default constructor.

DataContractSerializer does not need any
default constructor before serializing any type.

XmlSerializer gives more control over the
generated xml structure compared to the
DataContractSerializer. For ex, if a field should
come as an attribute or element.

DataContractSerializer does not give more
control over the generated xml structure compared
to the XmlSerializer.

XmlSerializer cannot able to serialize types that
implements IDictionary, for ex. Dictionary type
cannot be serialized.

DataContractSerializer can able to serialize
types that implements IDictionary.

Only the public members are serialized not the
private members. Suppose we do not need any of
the member to be serialized we can use [XmlIgnore]
attribute

We can serialize a type that marked with
[Serializable] attribute with DataContractSerializer.
It serializes all the members (private, public) even
they are marked with [XmlIgnore].

Table 1: XmlSerializer vs. DataContractSerializer

The WCF Service can be designed using both ways of Sterilization techniques but with DataContractSerilization there is
significance performance gain. As a part of research work comparative study has been carried out to present the report. The
comparison has detailed out in next section.

VI.RESTFUL WCF SERVICE
Windows Communication Foundation (WCF) is an SDK for developing and deploying services on Windows. WCF provides

a runtime environment for your services, enabling you to expose CLR types as services, and to consume other services as CLR
types.

A. WHAT IS REST?
Based on the Roy Fielding theory "Representational State Transfer (REST), attempts to codify the architectural style and
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design constraints that make the Web what it is. REST emphasizes things like separation of concerns and layers, statelessness,
and caching, which are common in many distributed architectures because of the benefits they provide. These benefits include
interoperability, independent evolution, interception, improved scalability, efficiency, and overall performance."

Actually only the difference is how clients access our service. Normally, a WCF service will use SOAP, but if you build a
REST service, clients will be accessing your service with a different architectural style (calls, serialization like JSON, etc.).
REST uses some common HTTP methods to insert/delete/update/retrieve (CRUD operations) information which is below:
 GET - Requests a specific representation of a resource
 PUT - Creates or updates a resource with the supplied representation
 DELETE - Deletes the specified resource
 POST - Submits data to be processed by the identified resource

B. WHY AND WHERE TO USE REST?
During research, the attempt made to build a sample service which can be accessed by heterogeneous

language/platform/system. It can be used by iPhone, Android, Windows Mobile, .NET web application, JAVA or PHP. Using
web service, it was bit complex for me to expose it to everyone using uniform system. Then I decided to use REST, which was
easily espoused over cloud. Below are some points which will help you to understand why to use the RESTful services.
 It does not contain SOAP header so less overhead and better performance.
 HTTP operations DELETE, PUT and GET support less duplication, easy implementation, and testing and increase

readability.
 XML is not really required to implement.

C. WCF SOAP & WCF RESTFUL SERVICE
WCF is the Microsoft framework for building applications that communicate over a network, regardless of the style or

protocol. The concept behind WCF was to create a framework that was extensible and pluggable so that developers could learn
one programming and configuration model and be able to apply those skills to many different kinds of distributed systems. While
it is true that much of WCF is geared toward RPC (using SOAP), it actually has had the ability to expose and consume REST
services since it was first released as part of the .NET Framework 3.0. What it lacked was a programming model needed to make
using REST with WCF easy. There also were some pieces of infrastructure that you had to build to make REST work with
the .NET Framework 3.0. Both a programming model and those pieces of infrastructure were added to WCF in the .NET
Framework 3.5 in the System.ServiceModel.Web assembly. And the .NET Framework 3.5 SP1 added a few small improvements
as well.
The main difference between SOAP and REST is the fact that while REST is implemented directly on top of the HTTP protocol,
SOAP introduces an abstraction layer (SOAP messaging), that can be implemented on top of any transport. Standardized SOAP
bindings currently exist for HTTP, SMTP and JMS, but non-standard bindings have been implemented for other transport
solutions. This additional abstraction layer that provides decoupling between existing transports and SOAP-based
implementations is the root cause of major differences between SOAP and REST Web Services.

D. RESTFUL WCF & GUI INTEGRATION
To extend the SOA usability it is really important to integrate it to latest GUI web application. As a part of research work a

sample WCF RESTful Service (ClientTrackerService) and a sample Web application (ClientTracker) has been created using
HTML5.0. HTML5.0 has been chosen because it is cross platform. To implement this it is really important to know about
HTML5.0 and latest .Net Stack.

E. WHAT IS HTML5?
HTML5 is the latest standard for HTML. The previous version of HTML, HTML 4.01, came in 1999, and the internet has

changed significantly since then.
HTML5 was designed to replace HTML 4, XHTML, and the HTML DOM Level 2.It was specially designed to deliver rich
content without the need for additional plug-in. The current version delivers everything from animation to graphics, music to
movies, and can also be used to build complicated web applications.HTML5 is also cross-platform. It is designed to work
whether you are using a PC, or a Tablet, a Smartphone, or a Smart TV.HTML5 is cooperation between the World Wide Web
Consortium (W3C) and the Web Hypertext Application Technology Working Group (WHATWG).WHATWG was working
with web forms and applications, and W3C was working with XHTML 2.0. In 2006, they decided to cooperate and create a new
version of HTML.
Some rules for HTML5 were established:
 New features should be based on HTML, CSS, DOM, and JavaScript
 The need for external plug-in (like Flash) should be reduced
 Error handling should be easier than in previous versions
 Scripting has to be replaced by more markup
 HTML5 should be device-independent
 The development process should be visible to the public
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Some of the most interesting new features in HTML5 are:
 The <canvas> element for 2D drawing
 The <video> and <audio> elements for media playback
 Support for local storage
 New content-specific elements, like <article>, <footer>, <header>, <nav>, <section>
 New form controls, like calendar, date, time, email, url, search
 All major browsers (Chrome, Firefox, Internet Explorer, Safari, and Opera) support the new HTML5 elements and APIs,

and continue to add new HTML5 features to their latest versions.
 The HTML 5 working group includes AOL, Apple, Google, IBM, Microsoft, Mozilla, Nokia, Opera, and hundreds of

other vendors.

F. GEO LOCATION
HTML5 Geolocation is used to locate a user's position. It can be use to show a user's position on a Google map. However,

Geolocation is also very useful for location-specific information.
Examples:
 Up-to-date local information
 Showing Points-of-interest near the user
 Turn-by-turn navigation (GPS)

VII. SIMULATION RESULTS
The WCF Service can be designed using both ways of Sterilization techniques (XML Serialization and Data Contract

Serialization) but with Data Contract Serialization there is significance performance gain as mentioned in the previous section.
As a part of research work a simple EmployeeService has been created to perform performance using XMLSerilizer and
DataContarctSerilizer.

To display SOA integration with GUI a sample WCF RESTful Service (ClientTrackerService) and sample Web application
(ClientTracker) has been created using HTML5.0. HTML5.0 has been chosen because it is cross platform. The ClientTracker
web application is a utility which tracks client’s location and send email notifications.

Also the comparative study has been carried out for performance analysis of RESTful WCF Service and WCF WSDL
Service carried out during research work and it was found that RESTful WCF Service returns the smaller size response object
than WCF WSDL Service.

A. PERFORMANCE ANALYSIS – XMLSERIALIZER & DATACONTRACTSERIALIZER
As a part of research work a simple EmployeeService has been created to perform comparative study of performance using

XMLSerilizer and DataContarctSerilizer. This Service just contains one operation RetrieveEmployeeDetails to retrieve employee
details based on provided input parameters. It has been noticed there is significance performance gain in designing WCF service
in DataContarct Serialization. The performance gain is about 30%. The result can vary based on data volume and complexity of
the operation. In research work medium complexity service has been chosen to consolidate the result data.

Response Time and Performance graph :
Response time recorded for RetrieveEmployeeDetails operation using SOUPUI Tool on hitting service multiple times. The

comparison graph is outlined below one.

Count Duration XML
Serializer(ms)

Duration DataContarct
Serializer(ms)

Status

1 708 229 OK
2 229 133 OK
3 293 90 OK
4 205 84 OK
5 242 96 OK
6 263 101 OK
7 283 86 OK
8 212 98 OK
9 220 113 OK

10 269 103 OK
Table 2: XmlSerializer  & DataContractSerializer Execution
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Fig 6: DataContractSerializer VS XMLSerializer

The performance graph clearly shows that there is almost 30% performance gain in designing Contract-First WCF Service
using DataContarctSerilizer.

B. SOA INTEGRATION WITH GUI
As a part of research work a sample WCF RESTful Service named CustomerLocatorService and a sample Web application

named CustomerTracker has been created using HTML5.0. HTML5.0 has been chosen because it is cross platform. The
CustomerTracker web application is a utility which tracks client’s location and send email notifications. The web application has
been created considering banking system in mind. In banks security/bond/MF advisors always connect to their clients for a
business purpose. Advisors travel a lot the business purpose. It would be great if he can meet with customer during travel. The
web application provides the current location of advisor and accordingly he can track the number of customer within specified
range. Once customers filtered based on specific city and range advisor(s) can send notifications to them to meet personally.
The outline for this web application is as follows:
Input meeting location and client distance required to search customers:

Fig 7: Location Filter

Current location of advisor can be located with Geo Location using Google MAP API.
Customers can be listed out and displayed on Google map with location details and then advisor selects customers and sends
notification to meet personally.

Fig 8: Invitation to customers for personal meeting

The web application clearly shows that SOA integration with latest GUI is possible and extends the SOA usability. This is quite
clear that it can be accessed through any device like Smartphone, desktop, laptop, iPhone and tablets as HTML5.0 has been
chosen to make it cross platform and device independent. Integration of REST WCF service to GUI also shows that SOA
usability can be extended to individual level and the organization level. IT industries can be benefited a lot using SOA is such a
way. It will be helpful to grow business as per market sentiments.

C. PERFORMANCE ANALYSIS – RESTFUL WCF SERVICE & WCF WSDL SERVICE
The implementation of RESTful WCF Service and WCF WSDL Service carried out during research work and it was found

that RESTful WCF Service returns the smaller size response object than WCF WSDL Service. I consumed the two services
through SoupUI tool to obtain the statistics on how long it took to get a response back. The statistics data consolidate on hitting
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both the service 300 plus times. What I found was that the RESTful WCF returns the response much faster than the WCF WSDL
Service. The earlier one is almost 10 times faster than later one. The detail of analysis report is as follows:

EXECUTION DATA

Attribute Value
Duration 00:00:17
Start Time 15:16:03
End Time 15:16:21
Total number of requests 344
Total number of failed requests 0
Total number of assertions 0
Total number of failed assertions 0
Table 3: Execution Data

EXECUTION METRICS

Service Name Request Count Error Failure Ratio
RESTful 172 0 0%
SOAP 172 0 0%
Table 4: Execution Metrics

EXECUTION NOTABLES
Top 5 Requests:  RESTful
Service Name MS Time Size
RESTful 200 15:16:09 1565
RESTful 200 15:16:10 1565

RESTful 200 15:16:11 1565
RESTful 200 15:16:11 1565
RESTful 200 15:16:11 1565
Table 5: Execution RESTful

Bottom 5 Requests:  SOAP
Service Name MS Time Size
SOAP 2188 15:16:05 2200
SOAP 2151 15:16:05 2200
SOAP 2137 15:16:06 2200
SOAP 2120 15:16:05 2200
WSDL 2106 15:16:04 2200
Table 6: Execution SOAP

The performance graph for RESTful WCF Service and WCF WSDL Service has been depicted in this report with help of
statistics that captured through consuming both the services. The graph clearly shows that there is almost 10 times gain of
performance in RESTful WCF Service in compare to WCF WSDL Service. The graphs for both services are as follows:

RESTful WCF Service:  Total/Together

Fig 9: RESTful WCF Service graph
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SOAP WCF Service:  Total/Together

Fig 10: RESTful WCF Service graph

Comparative Analysis between SOAP and REST WCF Service Implementation:
SOAP  Implementation REST Implementation

SOAP is transport agnostic
(HTTP, TCP, MSMQ) but
always XML format.

REST is format agnostic
(xml, json) but always over
HTTP

SOAP comes with all WS-*
features such as security,
transaction etc.

REST provides HTTPS based
security feature.

SOAP was designed for
distributed computing
environment, mainly ESB
implementation

Rest was designed for point to
point environment.

Development time is high,
performance is low

Development time is low,
performance is high

Table 7: SOAP VS. RESTful

It has been clearly observed that the RESTful WCF returns the response much faster than the WCF SOAP Service, almost 10
times faster. The reason for this SOAP implementation contains header section which takes longer time to parse the request
object and the response object size for RESTful WCF Service is smaller than WCF SOAP Service.

VIII. CONCLUSION AND FUTURE WORK
It has been clearly observed that by designing/implementing SOA using Contract-First Approach with Data Contract

Sterilization saves time and money if SOA has to implement using SOAP WCF Service. With the comparative performance
analysis it has been proved.  Also with this is approach WS* security concern can achieved properly.
It has also been observed that SOA designing/implementation with WCF RESTful Service is good in integration with latest GUI.
This concluded that SOA capability can be extended to large scale by making it accessible to an individual and organization level.
Apart from this there is significance performance gain in performance with WCF RESTful Service. The cooperative analysis of
SOAP WCF Service and WCF RESTful Service clearly shown that the RESTful WCF returns the response much faster than the
WCF WSDL Service, almost 10 times faster.  Also the response object size for RESTful WCF Service is smaller than WCF
WSDL Service.
The performance can be improved further and the SOA usability can be extended further if SOA is designed in true REST rather
in REST to make WCF services lightweight readable and easy to build.
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