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Chapter 1

Introduction

1.1 Rationale

Rich internet application (shortly call as RIA) is an Internet application which has abilities of
Desktop application that work on Client-side on user computer but stored data on Application server.
Normally RIA will run on website that doesn’t require anymore software installation or work on user
computer as a Sandbox in the reason of security. Today there are many internet application which can
developed an RIA such as AJAX, ActiveX, JavaFX, Adobe FLEX, Adobe AIR, Microsoft Silverlight
and many other. Every language has their own advantages and features, and almost all of them are
open for developers to use and create their own application. Each of them has different good and bad

features. The problem is which language are suit for the developer or user application requirement.

Among the mention language there are 3 main that have been widely accepted in internet
application developers, which is JavaFX from Sun Microsystems, Microsoft Silverlight from
Microsoft Corporation and Adobe FLEX form Adobe. All of them have their strong point and
different way of use. So in this project we will survey, compare, and analyze the strong point and the
weak point of these tools to help the internet application developers consider which one is the best

suit for them.



1.2 Objective

For study the performance of Rich Internet Application, giving a review of rich internet
application programming language and also, find out which RIA tools are the best in different
environment such as Internet browser or computer system. We will compare the performance in
calculation and CPU resource management in the RIAs we choose. We hope this survey will help

developers to decide which tools are the best suits for them.

1.3 Scope of study

This survey will test the performance in RIAs tools by using the RIAs benchmark tool called
“Bubblemark” which can provide a result of CPU process and calculation power in each tool. We test
the RIAs tool with 5 different internet browsers which is Internet Explorer, Mozilla Firefox, Google
Chrome, Apple Safari and Opera. The test will be run on 3 types of computer systems that have

different performance.

1.4 Research Methodology

1. Study Adobe FLEX, Microsoft Silverlight and JavaFX tools.

2. Test Bubblemark applications in different environments such as different internet
browser or different computer systems.

3. Compare result from each RIAs tool benchmark result.

4. Create a data table from testing result and develop a graph result.

5. Summarize result.



1.5 Benefit

This survey is made to answers the question about what is the best RIAs tool in terms of
calculation performance and CPU resource management. Users of this survey such as RIAs
developers or normal users who interest in RIAs tool will get the idea how to choose the best

RIAs tool which suits their requirement.



Chapter 2

Related Literature

2.1 Rich Internet Applications (RIAs)

Rich Internet Applications (RIAs) are the next generation of Internet applications, mixing
between the feature of the web application and the feature of the desktop application to give features,
performance and flexibility, but are delivered over the web.(figure 2.1) These applications combine

the feature of both application — the power and rich content of the desktop with the connectivity of the

internet.
FTML
Web Sites g
Application Rich tniermey
Avallablllty Applicativin
Tha ‘reach” of

the content

MainTane
Afpiarons CD-ROM»
74
Interactivity
Tho ‘rickness”
of the content

Figure 2.1 : General concept of RIAs “Reach and Richness”, Andrea Simmons. “RIA101 : A Primer for Marketing

Agencies and Multimedia Developer”

RIAs offer the best mix of “reach” in application availability and “richness” in their content.
Since they are web-based and cross platform, RIAs can run on any system or platform. Their
efficiencies in processing at both the client-level and server-level allow for the delivery of richer and

more interactive content.



With an HTML website, figure 2.2 show when a user fills in data, changes options, or checks
boxes and hits, the page must be submitted to the server for data validation and then the screen is

reloaded with the new data incorporated.

Action Drowser | =) | Data Updated

=]

i

s

Figure 2.2: Basic idea of HTML structure

With RIAs, figure 2.3 show the data is partially processed by the client, so a full page refresh
and return trip to the server are not necessary with every action performed. This means that when
users click boxes, fill in forms and modify preferences, the results can be displayed on screen

immediately without the data being reloaded.

Action Data Updated

E3 E3

1~ |P

Figure 2.3 : Basic idea of RIAs structure

This responsiveness and smooth interaction creates new possibilities in information flow for
the user and new methods of information display for your clients. Web-enabled applications no
longer have to present information in a rigid page-by-page format. The user experience is no longer
limited by a client’s web browser as the shared interaction between the server and the client delivers

vast improvements in usability and productivity over today’s web sites.



2.2 Microsoft Silverlight

Microsoft Silverlight is a new cross-browser, cross-platform implementation of the NET
Framework for building and delivering the next generation of media experiences and Rich Interactive
Applications(RIA) for the web. It is combination of different technologies into a single development
platform that allows you to select tools and the programming language you want to use. Now they

have 3 versions and feature of that version.

2.2.1 Silverlight 1.0

It delivers high performance multimedia and animation capabilities that can blend seamlessly
with HTML. It's capable of playing a variety of audio and video file formats, such as MP3, WMA,
and WMYV. It handles streaming quite well, so media can start playing immediately without having to

wait for the entire file to download. (see example of Silverlight 1.0 on figure 2.4)

2.2.2 Main features of Silverlight 1.0 :

® Built-in codec support for playing VC-1 and WMV video, and MP3 and WMA audio
within a browser.

® Silverlight supports the ability to progressively download and play media content from
any web-server.

® Silverlight also optionally supports built-in media streaming.

® Silverlight enables you to create rich UI and animations, and blend vector graphics with
HTML to create compelling content experiences.

® Silverlight makes it easy to build rich video player interactive experiences.
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Chapter 3

Experiment Analysis and Design

This chapter will cover designs we have for this project. These designs are system analysis
and experiment design. System analysis part will explain the idea behind this project, problem
analysis and what result will be gave when this experiment finish. While experiment design
explains how we put the tools to test and how we collect results from it. The testing result and

conclusion will be shown in Chapter 4 and 5 respectively.

3.1 Experiment Analysis

3.1.1 Problem
In RIA development process, RIAs application developer would prefer to see
what is the best tools that fulfill customer requirement and uses resource as low as

possible to save time and raise the profit of the organization.

3.1.2 Result Giving
The result will give out in CPU usage (as percent) and Framerates (as frame per
second). Framerates result will show the calculation performance and CPU usage result

will show the performance of CPU resource management in each RIAs tool.
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3.2 Experiment Design

We will compare the calculation performance and CPU resource management of each
RIA tools by running the application called Bubblemark in different computer set and different
internet browsers to find out which RIA tools gives us the best performance in both of calculation
power and CPU resource management. Also find out what internet browser gives the best

performance in running RIAs application.

The computer set we use are,

® Intel Core T2500@ 2.00GHz, 1.49 GB of Ram, Run on Windows XP
® Intel Core Duo T2250@ 1.8GHz, 2GB of Ram, Run on Windows XP

® Intel Core 2 Duo P8600 @ 2.40GHz, 4 GB of Ram, Run on Window Vista

And these are Internet browser which we use to test in this survey,

® Internet Explorer 8
® Mozilla Firefox 3.6

® Google Chrome 4.1

Opera 10.10

Apple Safari 4.04
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We separate the test of each RIAs tools into 5 parts, separate by each internet browsers.

And also separate the each RIAs tool test again into 6 parts, separate by the amount of balls in the
test which is 1 ball, 8 balls, 16 balls, 32 balls, 64 balls, and 128 balls. Each of the tests will tell the
performance in RIAs in both of calculation performance and CPU resource management in
different situations (Ex. 1 ball test will represent the lowest computer resource consumption test

while 128 balls will represent the maximum computer resource consumption test)

3.3 Data Collection and Visualization

We collected the Frame rates and CPU process in every 5 second until 1 minute every
single test. Frame rates can be viewed from the top left of Bubblemark application while CPU
usage can be viewed from Task manager. We average the result in each test then put all result
onto a table (Figure 3.1), and after all we’ll summarize it in a graph form (Figure 3.2). All the

result will show at Chapter 4.
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Chrome
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Figure 3.1 : Example of Bubblemark test result table from Google Chrome

RIA Benchmark - Google Chrome
- [od

Figure 3.2 : Example of graph result from Google Chrome (CPU Usage)
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Chapter 4

Result and Discussion

4.1 Experiment purpose

Experiment result will show the difference of RIAs performance between each RIAs tool
when runs the Bubblemark test in different Internet browser. The connection between the
performances is a factor that judges the performance of RIAs tool in calculation performance and
CPU resource management. Good RIAs tool will provide a good frame rates when running
benchmark program and using CPU resource as low as possible but give a good result in frame rates.
Also, get the highest score while running in the most of Internet browsers which available in the

market today
4.1.1 Introduction to 1" experiment

This is the first experiment of this survey, and will set to be a main reference to

compare with later experiments. This experiment will use this computer set to test,
Intel Core T2500@ 1.80GHz, 2 GB of Ram, Run on Windows XP

Experiment result will show the difference of RIAs performance between each RIAs
tool when runs the Bubblemark test in different Internet browser. The connection between the
performances is a factor that judges the performance of RIAs tool in calculation performance
and CPU resource management. Good RIAs tool will provide a good frame rates when running
while use CPU resource as low as possible and give a good result or support the most Internet

browsers in the market.
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4.2 Discussion

The test results in CPU usage and Calculation power of all Internet browser and computer
system, JavaFX do best in almost every test which the CPU usage result compared to other RIA is
quite high in all Browser and computer system but FPS we get is about 40-50% different in almost
every test. The reason that the test results come out like this may because of JavaFX is quite new and
it likely fixed the problems in using the resources too much from previously released version of
JavaFX. JavaFX is quite new so some browsers might not support it, such as Safari and Opera.
Developer must focus on this point before development any application with JavaFX because Safari
is the default browser of Mac OS, so most people using Mac OS will not be able to use the RIAs on

Safari if it’s created from JavaFX.

The next RIA tool we want to focus is Adobe Flex CAS (Caches as bitmap). The result is not
too high but the stability of result is very great while other RIAs result are reduction when added the
balls into the experiment, while FLEX CAS maintain the value of the FPS quite steadily in most of

internet browser. The exchange is more CPU usage, but also can be considered good.

Silverlight 2 has given the best result in FPS in processing 1 ball. But start to decline sharply
when added the ball and also raise up CPU the CPU usage. So Silverlight 2 might suit with the

application which use low calculation power but need a very smooth animation.

Silverlight 3 didn’t give us an impressive result of frame rates or CPU usage but the frame
rates is very stable and the CPU usage is very low compared to frame rates it produces in each
experiment. It might good for application which is not use much of calculation process but need a

good presentation to user.
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4.2.1 Internet browser performance

Internet Explorer has done great in CPU resource management which we can see
from most of the experiment result. No matter we add how much ball into the test, the CPU
usage in Intenet Explorer isn’t raise up at all. Even it doesn’t provide much good result in

calculation performance but it still the best choice for internet browser for running RIAs.

For Firefox performance result, Firefox done great in calculation performance but
there’s a little problem in CPU resource management. Whether we get how much frame rates

in Firefox while running, the CPU process is also raise up too.

Google Chrome performance is also tested in this survey. The result is quite near the
Firefox performance but CPU usage is the highest among all Internet browser which might

not good when running many application in the same time.

4.2.2 Different computer system performance

The different between computer systems is also the topic that we want to focus. In
this survey we choose 3 computer systems that have different performance to be a reference
and to proof the most discussed topic such as “The better performance, the better result is”
and “Each RIAs tool need Graphic card to improve their performance”, The result has proof
that graphic card isn’t need for each RIAs applications. The result of frame rates which is
directly related to the graphic rendering has show that the difference is not more than 5% in
each RIAs tools and each internet browser. Also the high performance computer has proved

that it’s better than normal computer system about 30-50% different.
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The applicability of results is quite limited of course to the performance of
animations. However, this is correlated to many practical patterns of modern RIA
applications such as drag-and-drop and layout transitions. The result can be a reference for
any user or developer to choose what is the best suit for them to use in their own

environment.
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Chapter 5

Conclusion and Recommendation

5.1 Conclusion

This survey gives user an idea how to choose the RIAs tool which suits their requirement
in term of calculation performance and CPU resource management. We designed an experiment
to test the performance of RIAs tools by using benchmark application called “Bubblemark”. The
tests were run in different environments such as internet browsers and computer systems to find
out which RIAs tool is the best. All results were put into result table and then we brought the
result table to average and make a graph result. Both graph results will show the different
between the performances in RIA tool, one will show CPU resource management and another one

show calculation performance of each tool.

The result of this survey will give an idea to user about what is the best RIAs tool in
terms of calculation performance and CPU resource management. Users of this survey such as
RIAs developers or normal users who interest in RIAs tool will get the idea how to choose the

best RIAs tool which suits their requirement and use it to make RIAs as good as they want,

5.2 Recommendation

There are many areas where we can improve this survey. For example:

1. More application for compare the RIA tools, which will show us more feature, such as
3D rendering or animation rendering speed.

2. More testing computer system to see different in calculation performance such as

computer which is Quad-Core or computer system that has Hyper treading technology.
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