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ABSTRACT 

 
A rich internet application(RIA) is an application framework used to develop highly expressive, dynamic applications with 

superior speed and end user experience. It is a combination of web application, desktop application and communication 

technologies. A RIA’s deployment requires browser plug-ins, separate sandbox and a virtual machine along with JavaScript. It is 

the next step in the revolution of web based application development. This paper tries to analyze the evolution of Rich Internet 

Applications. We look at their features, advantages and limitations.  
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1. Introduction 

 
The term “Rich Internet Applications”, first coined by Macromedia in 2002, describes the superior user interaction these 

applications provide. The concept of such applications have existed for years but recently the surge in enterprise applications has 

lead to a parallel increase in the need for RIAs. Initially RIA platforms provided with only content interactivity but in order to 

truly implement it at the enterprise level it had to go beyond just pretty graphics.  The fundamental principle behind RIAs is to 

reduce the server-side computing cost of the applications by exploiting the computing power of contemporary desktop computers 

at the user end. Rich computing and storage resources of resource-rich, contemporary personal computers (PCs) reduce client-

server networking traffic and delay, and shrink ownership and maintenance costs on the server side. Therefore, this helps service 

providers to maintain servers with lower capital, maintenance and technical costs. In return, the end-user benefits from a crisp 

interaction response from the application since some part of the data and logic is stored in his local computer. 

 

 

2. Comparison With Standard Web Applications 

 
Traditional web applications centered all activity around a client-server architecture with a thin client. In this system the server 

performs all the processing whereas, the client only displays the static content. On the negative side,that all data pass through the 

server which includes sending data to the server and getting a response from it, delaying the whole process. By using a client side 

technology which can execute instructions on the client's computer, RIAs circumvent this slow loop. Since RIAs take advantage 

of the client's CPU, they offer real-time user-interface options that are not possible with the standard HTML widgets available to 

browser-based Web applications. This  functionality may include anything that can be implemented on client’s device , such as 

using a slider to change data, calculations that happen on the client (e.g., an insurance rate calculator) and do not need to be sent 

back to the server. 
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3. Distinguishing Features Of Ria 
 
The basic characteristics of RIAs include drag and drop facilities, multimedia animations, short response time and no 

unnecessary page reload. The distinguishing characteristics of RIAs are related to technological features used to build this 

kind of web applications. These features are data distribution, distribution of page computation, asynchronous 

communication between client and server and enhanced user 

interface behavior. 

 

3.1 Distribution of Data 

 
In RIA applications data is distributed between both client and server. The developer decides about the distribution  and 

design an application that may temporarily be used irrespective of the server. Therefore, the client’s persistent and volatile 

content can be used by RIAs. Data can be manipulated on the client, and finally sent to the server once the operation has been 

completed. Some of the advantages of data distribution is that it allows validation and preparation of data on client side. Also, 

it allows offline usage of such applications. On the negative side, it creates problems in policies for allocation, consistency of 

data and data replication. 

 
3.2 Security in RIA 

 

Security is of major importance in enterprise applications since they deal with critical data such as security numbers. Sandboxing 

first popularized by Java Applets, is an important security technique that isolates programs, preventing malicious or 

malfunctioning programs from damaging or snooping on the rest of your computer. When an RIA is launched, the user is 

prompted for permission to run. The dialog box that pops up gives information regarding the signer’s certificate and indicates 

whether the application is requesting to run outside a sandbox. The user can then make an informed decision about running the 

application. Some of the features of an RIA application are: 

• It cannot access the user hard disk or make any changes to it 

• It cannot communicate with another RIA application within the same browser 

• It can invoke the source of its origin only through a remote procedure call 

 

 When Flex 2.0 was first released it lacked the sandbox security model and thus lead to the lower rates of adopted. However, later 

versions that included this model were quickly inducted into the enterprises. The sandbox in Flash Player assigns resources 

individually and controls whether a particular audio or video file can be loaded in the flash player based on when it was loaded or 

its origins.  

 

3.3 Communication Protocols used in RIAs 

 

A new trend that has become popular is the use of binary communication protocol between RIA applications and the server such 

as ActionScript Messaging Format(AMF) used in Flex platform. Such a protocol ensures a small footprint for request and 

response. It also increases the responsiveness of the web application. Efficiency of data transfer is optimized by mapping the 

serialization and de-serialization of data types onto the server side. The server side remains transparent to the protocol being used. 

Most of the RIAs come with inbuilt support for some server side technologies such as message queues, server side beans, data 

synchronization components etc. 

 

3.4 Server Side Push 

 

Server Push is where the server pushes a resource directly to the client without the client asking for the resource.   The server 

assumes that pushing the resource is desirable. A client "subscribes" to various information "channels" provided by a server; 

whenever new content is available on one of those channels, the server pushes that information out to the client. In a RIA, the 

client-side logic handles each user interaction updating interface sub-elements only. 

When client-server communication is needed to transfer some data, it can be performed in the background, allowing 

continuous user interaction with the interface. This together with HTTP/1.1 persistent connections, are the key ingredients of 

a technique called HTTP trickling, one of the solutions enabling servers to initiate server-to-client communication (server-

push) once a first HTTP request is performed. The programming technique for server-push is also known as “Comet”. 
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3.5 Enhanced User Experience 

 

RIAs offer improved user interactions and enhanced interface behaviors(e.g. multimedia support, drag and drop and 

animations). Some of its advantages are that it allows progressive presentation loading, operation as single page applications 

and avoid unnecessary refreshing of pages. On the other hand, an enhanced interface can cause browser incompatibility and 

performance problems. 

 

3.6 Page Computation Distribution 

 

Traditionally, a single controller at the server side supports the computation of the page. The whole page is computed by 

scratch and reloaded with each user interaction. In RIAs, a second controller at client side has been introduced which is 

responsible for the computing and refreshing of a portion of a page. Data processed can be executed both at client and server 

side. RIAs have a different navigation structure from Web 1.0 applications. In RIAs both the client and the server can carry 

out complex operations because of the augmented process capability of the client. Some of the advantages are page 

rearrangement, display morphing and live validation, its disadvantages are that the client requires additional data for it. 

 

4.  RIAs On Cloud Platform 
 
The Cloud Computing market is a rapidly expanding sector, gaining a lot of attention as a connected business. Cloud 

infrastructure, business software for the cloud solutions are becoming increasingly widespread in the business world. The 

cloud computing market divided on the basis of services like, Infrastructure as a service (IaaS), Platform as a service (PaaS), 

and Software as a service (SaaS). PaaS allows the deployment of applications or services without worrying about the costs 

and complexity of managing hardware and software. In SaaS on the other hand, the RIAs can be deployed on the cloud and 

the users can access it on a pay-per-use basis. It is also referred as “on-demand software”. Adobe, for example, partnered 

with SalesForce.com to integrate its Flex RIA with their cloud applications often giving information derived from different 

sources. 

 

5. Ria On Portable Devices 

 
Mobility is changing the world and your business. In a world of continuously evolving technologies, needs and capabilities, 

how can enterprises provide multiple mobile apps quickly, securely and cost-effectively? 

Recently there has been dramatic evolution of technology in the field portable devices such as mobile phones, phablets, 

tablets etc. More and more enterprises thus want RIA applications on their mobile phones and other devices. With Flash 

Player 10.1 on Android 2.2, the android platform now allows offline Flex usage. Rich applications on mobile devices is 

called Rich Mobile Applications(RMAs). RMAs are "energy efficient, multi-tier, online mobile applications originated from 

the convergence of mobile cloud computing, future web, and imminent communication technologies envisioning to deliver 

rich user experience via high functionality, immerse interaction, and crisp response in a secure wireless environment while 

enabling context-awareness, offline usability, portability, and data ubiquity”. There are several dissimilarities between the 

RIAs and RMAs in the task layer distribution of application, screen size and layout, networking medium and communication. 

While an RIA uses wired communication, RMAs are limited to the wireless communication bandwidth and throughput. 

Another difference between the two is that while desktop computers feature large screens and high graphical rendering 

capabilities, mobile devices on the other hand feature smaller screens and limited graphical rendering power. 

 

 

6. Benefits Of RIAs 

 
• Increased application adoption: Engaging applications simply get more use. Companies creating new RIAs report 

much faster uptake of the new applications than their predecessors. It is not uncommon to see increases in customers 

and in linger rates with these applications, which often translates to higher revenues or transactions where 

applicable.  

• Better Responsiveness and Information Flow: there is no need to reload the page to move to next step. 

• Enhance Interactivity: RIAs offer better interactivity with features like drag and drop and other functionality 

available in desktop applications. 

• Improve the User Experience: With RIAs, instead of individually browsing each web the whole process can be 

condensed on a single screen.  This will reduce waiting time and the number of clicks for the user. 
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• Provides user with greater control over the application: This creates a greater sense of involvement and more 

control over their interaction and overall experience  

• Offline Availability: In spite of great increase in internet connectivity and superior broadband speeds, enterprise 

applications are required to be available offline. Most such enterprises want their applications to have the same feel 

as locally installed desktop applications. Google Gears, for example, allows applications to work offline. Similarly, 

Adobe Flash provides offline availability using AIR(Adobe Integrated Runtime). These can be installed cross 

platform across Windows, Mac or Unix. 

• Secure: RIA applications run within a sandbox preventing any harm to the client’s system 

 

 

7. Limitations 
 
• Since RIA run in a sandbox they have restricted access to system resources. If access to expected resources are 

disabled RIAs can fail to work 

• Although it does not have to be installed, additional client-side intelligence of RIA applications needs to be 

delivered by the server to the client. While it is automatically cached it requires to be transferred at least once. 

Depending on the size and type of delivery it may be unpleasantly long. 

• Depending on the client side device and programming language used, the client code may run at comparatively 

lower speeds. This limits what functionality can be migrated from the server. 

 

 

CONCLUSION 

 
Rich internet application increases the overall productivity of the website and consequently provides a rich user experience 

for the visitors. It adds flexibility to your web pages making them more alive, interactive and responsive. In simple language, 

rich internet application provides a richer online experience to the visitors and customers. If we look at the future, rich 

internet application has high scope of growth. It can be explored further combined creative and innovation ideas for better 

usability and at the same time keeping up with the growing contemporary industry trends. 

[6]This trend to expand RIAs in a way that they play the same role as desktop applications (or even a kind of desktop 

application, s. Adobe AIR) will lead to different requirements for the engineering process. On one hand, there will be fewer 

reasons for writing a desktop-only application. On the other hand, the modeling techniques supporting RIAs will have to be 

enhanced in order to cope not only with the special features of RIAs, but also with the engineering process of complex 

software. 
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