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Abstract 

This project explores specific usability issues relating to the Adobe Flash® Player and the 

Microsoft® SilverlightÊ Player in the adoption of Rich Internet Applications. A critical 

usability research study was undertaken to formulate an evaluation framework. The findings 

of which, formed the basis of several structured experiments. The Adobe Flash Player and the 

Microsoft Silverlight Player were systematically tested against the framework, resulting in a 

thorough and comparative evaluation of current and future usability issues.  
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Introduction  

Developers are continually pushing the Web forward in new directions, meeting continued 

user demands for a more interactive Web experience. The standard HTML page and 

supporting browsers offer only a limited set of interaction possibilities (Botsford, 2003). 

Developing engaging multimedia, games and Web applications for deployment in a model 

originally designed for viewing documents (W3C, 1998) is becoming increasingly difficult. 

Businesses and users alike are demanding interactive online applications, which replicate 

functionality familiar to the desktop environment on which they are accustomed to, more 

commonly known as Rich Internet Applications (RIAôs). The term RIA was coined by 

Macromedia in 2002 (Noda, 2005) and they have been described as a hybrid between 

traditional desktop applications and Web-based applications (Deb, 2008). More familiar 

terms such as; ñWeb applicationò, ñRich Web Clientsò, ñRemote scriptingò or ñX-Internetò 

(Rich Internet application, 2008) have been used. While the technology behind RIAôs is less 

familiar, the daily uses of RIAôs are more common than ever with sites such as GoogleMaps 

(maps.google, 2008), Facebook (facebook, 2008) and other sites offering a rich, more 

dynamic interface. RIAôs have the ability to deliver rich multimedia and advanced 

functionality over the Web. Where businesses have benefited from the ease of development 

and limited skills needed to create traditional Web content, developing richer content requires 

a richer set of skills to be learnt. As a result more companies are enjoying the benefits gained 

by implementing an additional presentation layer to the corporate Web user interface, in order 

to host RIAôs and improve interactivity. 

RIA development over the Web has increased at a remarkable pace over the last few years 

however extensive training, increased wages and the complexity of software maintenance are 

just some issues which will affect a companyôs customers, developers, management and 

directors. Blind adoption of such technologies is careless without careful consideration of the 

consequences, the high Return on Investment (ROI) promised by such technologies will seem 

like a myth. This project will  highlight in detail, a few considerations that should be made 

when planning a business strategy of this nature considering which possible RIA technology 

is suitable for a companyôs specific needs.  
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The release of Microsoftôs SilverlightÉ Web Presentation plug-in, announced at the Mix ô07 

conference (Sneath, 2007), has created much interest from the commercial sector including 

increased interest from developers already skilled in the competitive technology of Adobe 

Flash©. The author has a specific interest in this area as he has used both development 

platforms in industry. The fundamental difference between traditional Web applications and 

Rich Internet Applications is the downloading of an additional presentation layer, commonly 

called a Player, to the clientôs machine. The Player takes over responsibilities such as data 

communication, rendering and interaction from the often-struggling HTML Document Object 

Model (DOM). While these Players allow for a more dynamic and graphical user interface 

usability often suffers as a result. This study is not concerned with the diverse comparisons 

that can be drawn between the two development frameworks and Integrated Development 

Environmentôs (IDEôs). The focus of this project is to take a systematic approach to the 

evaluation by investigating the limitations that each of the Players may have with regard to 

their usability. Specific issues investigated include, the performance accuracy (animation 

delay) and effectiveness processing (rendering speeds) of the Players. Usability is 

fundamental, if a technology is perceived as not useful, or its perceived ease of use (PEU) is 

low, the acceptance of that technology is also likely to be low. Un-usable systems, despite the 

bells and whistles, simply will not be adopted! 

As Web applications increase in complexity, development skills increase in depth and 

diversity. With the innovative addition of Adobe FlexÊ to the Flash Technology group, 

coupled with the advent of the Microsoft Silverlight platform, RIA development now has real 

development capabilities. With the Flash Player in its twelfth year of development (Gay, 

2007) and the software giant Microsoftôs release of a potential competitive Player, it would 

seem an ideal opportunity to examine the two Players. With such diversity in technology 

however, developers, project managers and IT Directors alike can struggle to understand 

which technology, methods and mechanisms are most appropriate for each unique 

development situation. This project aims to devise a series of experiments based on a 

usability study in order to critically evaluate the Players and as a result, show the limitations, 

benefits and additional considerations relating to the usability of these Players.  
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Background Research  

Delivering r ich content  

The innovative software development world is segregating and automating processes, 

departments, business functions and services creating more dynamic and loose-coupled 

software to match the business needs (Woods, 2003). RIAôs are set to follow suit. 

 ñIt is difficult to design HTML interfaces optimised for certain tasks. HTML 

offers a limited set of interaction possibilities, making tasks that increase 

efficiency (like dragging and dropping) difficult or even impossibleò 

(Botsford, 2003) 

Microsoft Silverlight is based on the smart client, next-generation User Interface Platform, 

Windows Presentation Foundation (WPF). WPF was designed to provide a universal building 

platform for applications, allowing a clear separation between user interface and business 

logic. Microsoft Silverlight is now bringing loosely coupled development culture to the Web. 

Silverlight is described as being; 

ña cross-browser, cross-platform runtime that enables developers and 

designers to add animation, vector graphics, and HD-quality media to any 

Web pageò (Sneath, 2007).  

Despite this definition it is important to note that the Silverlight Player is by no means 

restricted to the Web. Silverlightôs mark-up language, XAML, can be used in any standard 

WPF desktop application without the need for any additional modifications. The Adobe Flash 

Player is described as; 

ñthe high-performance, lightweight, highly expressive client runtime that 

delivers powerful and consistent user experiences across major operating 

systems, browsers, mobile phones, and devicesò (Adobe , 2008).  

Whilst most marketing information suggests that these products are performing different 

functions, there are striking similarities between the two technologies with both Flash and 

Silverlight supporting the delivery of animations, multimedia, RIAôs, games and much more. 

It is therefore reasonable to assume that the two technologies are direct competitors; however, 

it is also reasonable to assume that the two technologies are likely to perform certain primary 

operations with different levels of effectiveness and significantly, their usability. This study 

will attempt to investigate how these key operations perform under high throughput situations 

and if the Players have the ability to maintain usability under stress. 
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Evaluation specification  

Before Silverlightôs release there had been a small number of similar products on the market 

such as Sun Microsystems JavaFX (Sun Microsystems, 2008) and Ajax based Backbase 

(Backbase, 2008). Each Player has different levels of functionality and market share with 

Adobe Flash being the most well known and widely used to date. It is obvious to see that 

each Player is not an application in a strict sense similar to a television setôs ability to have 

multiple uses depending upon inputs such as; DVD, satellite, games console etc. Projects, 

which may be built for the Player, can be radically different but the Player remains as a 

constant presentation platform. An accurate evaluation of such Players therefore presents 

cause for concern, as most software evaluation methods are based on a clear set of software 

requirements. These requirements are often tested against an evaluation framework, however 

the evaluation of a Player rather than the software, cannot be based on such requirements, as 

each project developed for the Player will have a unique set of requirements, attributes and 

features. Defining aspects of software, which are intrinsically important for carrying out 

evaluations, will be different from one project to the next. Consequently, this dissertation will 

not focus on evaluating the possible projects that can be delivered for a Player; instead, the 

study will focus on the evaluation of constants relating to the Players attributes, features and 

functionality all of which can affect usability.   

There are many studies of software analysis (Cortellessa, 2004), each separating the analysis 

into defined approaches. Cortellessa defines two primary approaches to analysis; functional 

and non-functional. Functional analysis is described as the analysis of a set of inputs, the 

behaviour and the associated outputs. Preliminary development research in both 

environments (Silverlight, 2008) shows that functional analysis results in only a small set of 

differences and the argument continues that while the methods, libraries and languages are 

quite different, the limited differences in functionality can be resolved by a number of work-

a-rounds. As a result, the functional approach will not be used in this study as, this relates to 

the development goals and outputs of the software to be developed for the Players, not the 

behaviour or outputs of the Players explicitly. 

The non-functional analysis of software can be described as the analysis of criteria that can 

be used to judge the operation of a system, rather than specific behaviours.  
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ñNon-functional requirements include constraints and qualities. Qualities 

are properties or characteristics of the system that its stakeholders care 

about and hence will affect their degree of satisfaction with the system. 

Constraints are not subject to negotiation and, unlike qualities, are 

(theoretically at any rate) off-limits during design trade-offs.ò (Malan, 2001) 

 Such qualities affecting usability, arising not through the software design process but as a 

side effect of the Player, which are the focus of this project. The analysis of each Player from 

a user-centric perspective is essential, if decisions are to be made regarding possible 

integration of one of these Players. Neilsen (1999), states, ñUsability rules the Web. Simply 

stated, if the customer canôt find a product, then he or she will not buy itò Furthermore, 

Abram (2003) Et al state; 

ñUsable products can be designed by incorporating product characteristics 

and attributes, which are beneficial to users in particular contexts of use. 

Users are interpreted directly as interactive system users. They can include 

operators, as well as direct or indirect users who are influenced by or 

depend on using the softwareò (Abran, 2003). 

Therefore, the evaluation criteria used in this report will be based on non-functional 

characteristics and attributes, predominantly performance and efficiency, which will 

influence the user either directly or indirectly as a side effect of these criteria.  

Usability evaluation  

The primary usability issue to be considered is the required downloading of a Player. 

Standard Web applications manipulate the DOM, re-rendering parts of the current XHTML 

page, allowing interaction with no extra download (Sneath, 2007). Using a Player to present 

rich content has one main negative consequence, the compulsory downloading of the Player 

to the client machine. This process is essential, making the client órichô in order to view the 

órichô content. The argument is that downloading a Player to the client machine increases the 

load time for the user. Studies show (Smith, 2007) that over half of users that are prompted to 

install a plug-in, leave the site and navigate to another site to avoid the installation. It is true 

that a large download footprint will deter potential customers, however with the benefits of 

user interaction and user interface design, companies are investing heavily in the future 

development of RIAôs (Adobe, 2008) in essence, the future of usability on the Web. This 

presents the argument that as home internet connection speeds increase, rich client downloads 

are becoming less of a concern to end users.  
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The concern of downloading may be becoming less important, the case for Player usability 

however is as important as ever. 

ñA recent Computerworld panel on ñThe Future of Information Technology 

(IT)ò indicated that usability and total ownership cost-benefits, including 

user inefficiency and ineffectiveness costs, are becoming IT user 

organizationsô top priorities [Anthes, 2005]. A representative quote from 

panelist W. Brian Arthur was ñComputers are working about as fast as we 

need. The bottleneck is making it all usable.ò (Boehm, 2005) 

There is an abundance of work relating to the usability of computer based systems (Jacko, 

2003), however while there are many differing guidelines, which detail the implementation of 

usability within Human Computer Interfaces (HCI) (Perlman, 2000); there is not a specific 

set of rules which is followed unconditionally.  

 ñThe term ñusabilityò refers to a set of multiple concepts, such as execution 

time, performance, user satisfaction and ease of learning (ñlearnabilityò), 

taken together. But usability has not been defined homogeneously, either by 

the researchers or by the standardization bodiesò (Abran, 2003).  

Because of this non-standardisation, the concepts of usability must be derived from a sense of 

importance regarding issues directly relating to the problem domain, based around, but not 

restricted to the many pre-defined usability guidelines (Mariage, 2005). 

Norman (1998) states that ñthe most obvious reasons for using IT are to have an effective and 

enjoyable interaction with technology that does not frustrate the user or waste the userôs 

time.ò Now that applications are no longer restricted to the desktop, the same considerations 

must be made for RIAôs. The userôs interactions and experiences are of vital importance. 

Companies developing RIAôs for profit will not benefit from a bad user experience and RIA 

development for internal use, by in-house employees will lack any productivity benefits if the 

application frustrates the user. With such importance being placed on software ROI, the 

usability of Players cannot be overlooked.  

ñFixing usability problems during the later stages of development has 

proven to be costly since any changes cannot be easily accommodated by the 

software architectureò (Folmer, 2004) 
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Player evaluation  

There are many ways that RIAôs can be evaluated in terms of their usability (Domenig, 

2008). The work that has been carried out regarding usability engineering of desktop 

applications is extensive. Much of this usability experimentation and analysis can be directly 

applied to the development of RIAôs and consequently the Players for which they are being 

developed.  

Chung (2000) defines four criteria for non-function requirements in software engineering; 

ñGeneral, Adaptation, Design and Performanceò. Within each of these criteria, Chung 

elaborates on each point in much more detail, however it is clear only a small set of these can 

be related specifically to Player usability. These criteria are classified as ñperformance 

accuracy, effectiveness communication and effectiveness processingò. Due to the difficulties 

in maintaining a controlled network for accurately testing effectiveness communication, the 

scope of this study will focus specifically on performance accuracy (animation lag) and 

effectiveness processing (rendering speed).  

Facilitating flow should be a, if not the, goal of user interaction design (Pilke, 2004). If a user 

is forced to wait for the Player to render the next page in an application, or an image 

associated with a set of inputs, then the flow is broken. To create a successful RIA is to create 

rich content, which encapsulates a sense of flow. The quicker the rendering time of the Player 

the less chance there is of breaking the userôs flow, therefore preventing possible negative 

user experience. 

Measuring performance accuracy (animation lag) and effectiveness processing (rendering 

speed) in terms of retrieving data from tests does not pose a problem, however the accuracy 

of the data collection and measurement is debatable. The problem surrounding accurate 

measurement is influenced by the ability to obtain accurate control-times to measure against. 

Understanding the time model of the system on which experiments are run, is crucial if 

accurate data collection is to be achieved.  
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There are two system time models; real-time systems and non-real-time systems (Wikipedia, 

2008). Lipták defines the the systems in detail: 

 ñHard real-time systems are scheduled so tasks are guaranteed to start 

within a precise length of time from an external event. Hard real-time 

systems are deterministic. Soft real-time systems generally list the average 

length of time to start the routine, but a small probability exists that the 

maximum time will be much longerò (Lipták, 2002) 

Testing platform  

While much time critical testing is carried out on UNIX systems because of the Epoch time, 

there are still restrictions to data collection accuracy as most general purpose operating 

systems (OS) are non real-time systems. This means that the process scheduler on the system, 

not the user, determines which process on the CPU is to be run next, not permitting the user 

to control the kernel and manage system interrupts. The CPU controls the scheduling of 

system tasks, thus data collection accuracy will be determined by the cycle speed of the 

processor, not program method calls. A further claim can be made that the operating system 

delays the system time interrupt from synchronising to the BIOS clock or Real Time Clock 

(RTC), when the system is under heavy loads. Under these circumstances the CPU will have 

many queued processes waiting to run (Musumeci, 2002) thus reducing accuracy. The ideal 

environment for testing would be based on a real-time system for the most accurate results; 

however, a compromise must be drawn, as most modern systems are quick and likely to have 

a reasonably low processing latency. The decision to perform the evaluation testing on a 

clean default test system therefore resulted in a level of accuracy considered suitable for 

evaluation testing.  

Measuring performance accuracy, as with all non-functional analysis is subjective. There are 

many ways to test accuracy and with any result, decisions must be made as to what qualifies 

as accurate. Due to the possible intent of Players being used to process financial transactions 

and deliver on-line games returning cash prize rewards, in-accurate animation within an RIA 

could result in a possible financial loss for a business or end-users due to:  

a) Poor design of the delivered application.  

b) Performance restrictions of the delivery system (Player) resulting in poor 

usability. 
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Defining the accuracy of each experiment may be subjective; however, performing 

comparative experiments will instil a high level of confidence in the results as the Players 

will be measured against one another, not against a possible, intangible scale. 

The most obvious difference between the Players is the animation timeline. The Adobe Flash 

platform incorporates a frame-based model timeline, which by adjusting the frames per 

second (FPS) will adjust the overall speed of the animation. The Microsoft Silverlight 

platform incorporates a true-time model, it is not inherent of the frame-based model, thus the 

speed of the animation is static and is restrained by Silverlightôs internal representation of 

time. With such a fundamental difference between the Players, it is essential to evaluate the 

robustness of each timeline model. Animation lag generated by the timeline model in an 

animation will generate a distorted and inaccurate representation of time. An action within a 

Player is triggered by an event, these events can be programmed in association with or used 

primarily based on the timing of an animation. The repercussions of animation lag could 

seem trivial on the outset; an animation may slip a few frames for example however, if events 

relating to financial transactions are placed within the animation timeline, then an animation 

which loses time could also lose money. Animation lag can also affect human response and 

create negative workflow distractions, all reducing the productivity of an employee using the 

application or frustrating a customer trying to purchase a product.   

Measuring effectiveness processing is again subjective, with similar principles as seen with 

performance effectiveness, but with more detailed considerations to be made. To measure 

effectiveness processing there must first be a clear classification of what factors affect the 

userôs interaction with the developed software, factors that do not relate to any development 

inadequacies. A good user interaction can be defined as one which gives the user a sense of 

flow and does not distract with extended waiting times.  

Measurement accuracy 

Measuring software performance and efficiency can be done by using a technique known as 

benchmarking. Spec Farwell (2005) describes benchmarking as; 

 ñSpecifically, a computer benchmark is a computer program that performs a 

strictly defined workload (i.e., a set of operations) and returns some form of 

measurable result (i.e., metric), describing how the system under test (SUT) 

performedò (Farwell, 2005) 
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Using a benchmarking tool, test applications can be run in the Players and with the use of the 

benchmarking tool metrics data can be returned for analysis, however by design, the use of 

such a tool does not ensure accurate results, as the resulting metrics need to be clearly 

defined. 

ñComputer benchmark metrics usually measure speed (how fast was the 

workload completed) or throughput (how many workloads per unit time were 

measured). Running the same computer benchmark on multiple computers 

allows a comparison to be made.ò (Spec CPU2000, 2001)  

Adapting this analogy for software, exchanging multiple computers, for multiple Players 

however using the same control system, will allow a comparison of the software (the 

Players), instead of a comparison of the system.  

There is an abundance of benchmarking tools on the market, however studies suggest 

(Seltzer, 1999) that accurate benchmarking can only be achieved if the benchmarking tool is 

created specifically to measure the intended application. With the benchmarking tools on the 

market, this is not the case and while each tool may lean towards a certain type of application 

or environment, they are still very much óone type fits allô tools. Incorporating custom code 

into each application for Player specific benchmarking will result is the best way of 

producing accurate results. 

It is clear that the companies now have an invested interest in the usability of software 

now more than ever, with surveys suggesting up to 53% of retail companies boosting 

usability investment in 2008 (Internet Retailer, 2008). With the ability to deliver applications, 

multimedia and games to 98% of the worlds internet users (Figure 13), substantial 

investments are taking place ensuring that the content of these Players are usable. This study 

intends to systematically determine whether the content delivery method (the Player) can 

maintain usability. 
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High-Level Requirements   

 Develop necessary experiments to test Players against the evaluation framework 

 Develop experiments in such a way that they enable the duplication of similar 

mechanisms, methods and logic in each technology, to create the most non-bias 

results.  

 The data retrieval methods must retrieve valid and accurate data for analysis.  

 Each test as part of an experiment must be run multiple times to allow for any system 

inconsistencies, drain on resources or any unexpected and inaccurate data.  

Development Strategy   

Problem description  

Can the adoption of a rich media presentation layer such as the Flash Player or the Silverlight 

Player adversely affect the usability of the delivered rich content? 

Methodology  

After an evaluation of current methodologies (Appendix C), the decision was made to 

incorporate a spiral methodology for the development of each experiment. The spiral 

methodology allowed the experiments to be carried out, followed by the results analysis, then 

a new cycle of the experiment was designed and run, based on what was learned from the 

previous cycle.  

Evaluation framework  

In order to evaluate the Players objectively, two experiments were developed containing 

multiple tests. The first experiment was designed to analyse the possibility of animation lag 

over time. The second experiment was designed to analyse the rendering speeds of the 

Players under heavy and repetitive loads. Each test was designed to iteratively cycle through 

pre defined processes and record specific system data for analysis.  
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The tests were designed with the aim of creating a critical comparison between the two 

Players, evaluating each Player respectively from a user perspective. In short, to evaluate 

specific usability issues, defined in the background research.  

Successful experiments were defined by the retrieval of accurate data, showing comparative 

results highlight key differences, between the Silverlight Player and the Flash Player.  

Experimental D esign  

The experiments used for the evaluation, follow some key methodologies of formal 

experiments explained in detail by (Kan, 2003). The following software evaluation pitfalls 

taken from (Pfleeger, 2006) were considered during the design, development and data 

collection of the experiments.  

 

Table 1: Formal experimentation pitfalls (Pfleeger, 2006) 

Pitfall  Description 

Confounding  Another factor is causing the effect 

Cause or effect The factor could be a result, not the cause of the treatment 

Chance There is always a small possibility that your results happened by chance 

Homogeneity You can find no link because all subjects had the same level of the factor 

Misclassification  You can find no link because you cannot accurately classify each subjectôs level 

of the factor 

Bias Selection procedures or administration of the study inadvertently bias the result 

Too short The short-term effects are different from the long-term ones 

Wrong amount  The factor would have had an effect, but not in the amount used in the study  

Wrong situation The factor had the desired effect, but not in the situation studied 

 

To aid the retrieval of the most consistent and accurate results possible with a non real-time 

system, specific procedures were performed. The experiments were explicitly conducted on a 

control test machine exclusively setup to avoid any anomalies in the results. Certain 

considerations were made during the setup of the test machine, such as the deactivation of all 

non-critical applications and services for example antivirus software and network 

connections. The test machine specifications were as follows:  

 Processor: Intel Core Duo T2300 @ 1.66GHz (1.67Ghz) ï 2 MB L2 Cache 

 Memory (RAM):  1022MB DDR2 

 Graphics Support: 256MB NVIDIA ï GeForce Go7600 

 OS: Microsoft Windows Vista (Business Edition) 32-bit 
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Data Collection  

To make an accurate comparison between the technologies, the data collection methodology 

must be thoroughly evaluated in order to ensure accurate results for comparison.  

Flash 

The ability to measure the system time in Adobe Flash can be done using one of two 

methods. The first and most popular method used is the getTimer method. The getTimer 

method is essentially no more than an internal counter, once the animation has started the 

getTimer method. The program starts timing the duration of the animation in Milliseconds. 

This method is used widely in Flash games and applications. The downside to the getTimer 

method is that it cannot be reset. A common way to get the current number of milliseconds 

from one reference point to the next is by simply storing the getTimer method in a variable 

and then matching against the variable, when a comparison is needed.  

The second method of calculating time is using the Date class in flash. Creating a new date 

will store the date as dictated by the OS, then, by using subsets of the Date class such as 

getSeconds and getMilliseconds the same information can be gathered. This has the added 

benefit of being able to store the system time in a delimited format.  

An intermediary experiment was carried out to test the accuracy between the two methods of 

obtaining the system time. The results showed that over ten iterations of the tests, there is no 

significant difference between the use of the getTimer method and the Date class for 

obtaining system time, as the results in Figure 1 shows.  

Figure 1: A comparison between the getTimer method and the getMilliseconds method 
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Because both methods of system time collection do not vary, both methods could be 

interchanged as needed. Due to the added formatting benefits, the Date class was 

predominantly used in the Flash experiments to obtain the system time.  

Silverlight  

Measuring the system time in Silverlight can be done in many ways. Because Silverlight has 

access much of the .NET framework and the associated libraries, any time and date functions 

specified within the .NET libraries, can be deployed in the Silverlight application. This opens 

a similar debate regarding the accuracy and suitability of the method used. Due to the many 

differing methods available, full testing for each method was not feasible, however during the 

development stage getTickCounter, windows highResolutionTimer and the DateTime 

functions were used to explore and evaluate them. During the development of the 

experiments, it was imperative to use a time measuring mechanism, which would duplicate 

the measuring mechanism used in the Flash Player, keeping within the scope of the 

requirements. The tests proved that the DateTime functions available through Silverlight from 

the .Net library would give suitably accurate and similar results to the measurement 

mechanisms used in Flash. The following example shows the methods used to collect the 

system time and the accuracy of the output produced. 

// Create a new date/time object with the current date/time.  
DateTime Ten = DateTime.Now; 

            // Calculate the difference between this date/time  
 // and a previous date/time  

            TimeSpan result = (tTS - Ten); 

  // Send the results to a text box.  
            testTimeTotal.Text = result.ToString();  

 
//Example result format  

startTime(20secs):,13/03/2008 17:25:28,  
stopTime(20secs):,13/03/2008 17:25:48,  

total(20secs):,-00:00:20.0140000 

 

The collection of data during these test animations results in specific information detailing 

the length of the animation in seconds and milliseconds. Using this information, we can show 

the time elapsed as defined within the Player and calculate a comparative time offset between 

this and the expected duration. The result of this data collection is to analyse and formulate 

conclusions with confidence. 
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Performance Accuracy Experiment  

Overview  

To test performance accuracy (animation lag), experimental tests were designed to replicate 

animations within the Players and to retrieve specific information at precise intervals. The 

basic concept of the experiment can be explained as:  

1. Start the animation  

2. Record the starting system time from within the Player, with acceptable precision.  

3. On the completion of the animation  

4. Record the ending system time from within the Player, with acceptable precision. 

5. Make the appropriate calculations to show total duration, expected duration and an 

offset if any.  

 

The following conceptual workflow diagram (Figure 2), was used in the development of the 

experiment. 

 

Figure 2: Conceptual workflow diagram of the performance accuracy experiment 

 

 

To avoid extensive repetitive test runs for each animation, the experiments were piggybacked 

within one master animation. The ending action of each animation resulted in the initiation of 

the succeeding test, until all tests had competed as shown in Figure 3. The animation itself 

was not intrinsically important, however the duplication of functionality within the animation 
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in both technologies was. For consistency and for illustrative purposes, a simple native shape 

was rotated 360ę degrees over the duration of the animation. 

Figure 3: Conceptual workflow diagram of piggybacking mechanism 

 

Flash design 

To meet the needs of the performance accuracy experiment using Flash, a master animation 

was created encapsulating each recursive test animation. The test animations were created 

using standard tweening on a timeline set to 12 fps as is the default fps. On the starting 

keyframe for each recursive test animation, ActionScript was used to record and store the 

precise system time. The playhead then ran through multiple clean frames for the duration of 

the animation. On the ending Keyframe ActionScript was used again to record and store the 

precise system time at that point. This process was then duplicated within the master 

animation until each test had completed. To avoid any additional processing overhead all 

unused keyframes were cleaned from the timeline and the calculation of results was done on 

the completion of all tests.  

The issue of time precision within Flash is worthy of mention, as the Date class used in 

ActionScript does not support the precision required for accurate testing without 

modification, however using a subset method of the Date class, the current milliseconds can 

be returned as an integer (0-1000), for example:  

// Create a new date object 

var time = new Date();  

// Get the millisecond count from the date object  
var mSec = time.getMilliseconds();  

// Trace the output for testing  
trace(ñcurrent milliseconds = ò + mSec);  

//output:  current milliseconds = 642  
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Due to the Frame-based timeline model associated with Flash animation the following 

equation (Equation 1) was used based on frames per second and duration of animation to 

calculate the equivalent time duration of each animation.  

Equation 1: Equation used to calculate total expected length of animation in milliseconds 

 

 

Silverlight design 

A systematic approach was taken to meet the needs of the performance accuracy experiment 

using Silverlight. A series of animations were developed firstly within Microsoft Blend. The 

ability to mimic the master animation as used within Flash was not implemented in the same 

manner, as blend storyboards seemingly did not have the ability to call methods within nested 

storyboards; however, the functional similarities between the Players remained. To achieve 

this, Silverlight storyboards were created on the same timeline with different attributes and 

durations. With the use of Microsoft Visual Studio 2008, the C# code behind was edited and 

custom methods written, giving each test storyboard instance the ability to invoke the next 

test in sequence. Once this was achieved the same principles for recording and storing the 

system time as used in Flash, could then be performed in the same manner. The same 

appreciations were in place to avoid additional processing overhead.  

The previous issues regarding time precision were not valid during the development of the 

Silverlight test animations as the default DateTime class within the .NET library returns a 

time with a millisecond accuracy of eight decimal places.  

 

Development cycle one  

To quantitatively evaluate the performance accuracy the test animations had a starting 

duration of 2 seconds. From this base starting point, the tests were lengthened incrementally 

by a magnitude of 2 seconds per animation. The overall test was run ten times to create an 

average time offset, thus avoiding any anomalies caused by any one set of inaccurate results.  
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Development cycle two 

After analysis of the results in the first test run, a hypothesis arose highlighting the possibility 

that the accuracy of any results in a frame-based timeline could be fundamentally flawed. 

Each animation within a frame-based model, running at the standard 12fps, has the 

opportunity to call methods and invoke actions, only 12 times in every second. Logically this 

in itself could cause inaccurate results. For example, each second of animation has a length of 

12 frames and each frame, if divided by the total number of milliseconds has a length of 

083ms. This poses two opposing arguments when specifying results with an accuracy of 

1000
th
 of a second.  

1. Real-time accuracy of an animation in any frame-based timeline model software 

can only be as accurate as the measurement in time divided by the frames per 

second. For example: 

Equation 2: Equation specifying the hypothesis of inaccurate data retrieval in frame-based models 

 

2. The Flash timeline is accurate and the fps measure is merely a result of the 

segregation of each full second, therefore will have no significant bearing on 

result accuracy. One second, therefore is always defined as one second regardless 

of the fps settings.  

With a fair assumption that the Flash Player does not incur 0.056ms of delay for every second 

of animation, other possible reasons for such a diverse set of results were examined and 

identified. The automation, piggybacking of animations may have affected the original 

results. This piggybacking may have added a false measure of lag to the animations as the 

ActionScript called the final scripts, invoking the next animation. Another possible cause of 

the diverse results may have been due to the mechanisms for recording and measuring the 

animations. If the time capture, storage and calculation methods did not collect valid data. All 

the results collected in the tests would be skewed by some degree, resulting in false 

recording, measurement or presentation of data. With such possibilities, the second 

development cycle was designed to meet the following aims:  
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 Explore the possible reasons for such extensive delays in the Flash test results, as 

highlighted by the first experiment cycle.  

 Explore and evaluate the differences between the Flash animation results, using 

modified data collection mechanisms, over twenty seconds.  

The second iteration of experiments were modified it two ways. Firstly, the animations were 

not self-contained inside a parent control animation. Each individual animation was run 

independently of any other animation, to specifically allow independent results. Secondly, to 

explore the validity of previous argument of maximum real-time accuracy having 

dependencies on specified Frame rates. The entire experiment was re-run in duplicate, using 

both 12 fps animations and 24 fps animations.  

Development cycle three  

With the data from the first two experiment cycles, it was clear that an algorithm could be 

introduced in an attempt to create a more accurate account of system time within the Flash 

Player. The following formula (Equation 3) was devised in an attempt to bridge the gap 

between the accuracy shown in the Silverlight animations and the animations shown in the 

Flash Player.  

Equation 3: Experimental equation used to improve timing accuracy 

 

The third development cycle was developed in order to meet the following aims. 

 Develop a new mechanism to reduce incremental lag in frame-based timeline 

animations.  

 Test the portability of the new real-time algorithm on another controlled test 

machine. 

To ensure that the new real-time algorithm was not developed around the control system 

resources, therefore only achieving effectiveness on the control system. The third 

development cycle included duplicate testing on dual control machines to test the portability 

of the real-time algorithm.  
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The second control system was configured in the same way as the original to insure clean 

reliable test data. The control system specifications were as follows:  

 Processor: Pentium®4 @ 2.42GHz ï 2 MB L2 Cache 

 Memory (RAM):  1022MB DDR2 

 Graphics Support: 256MB ï RADEON X800 Pro 

 OS: Microsoft Windows XP (Professional Edition ï SP2) 32-bit 

 

 

 

Result analysis  

An analysis of the first experiment cycle results, as seen in Figure 4 shows that there is an 

almost direct linear correlation between the duration of the animation in the Flash Player and 

the amount of lag, which occurs as a result. Based on the statistics it would appear that for 

each second the animation runs, there is an added average delay of 0.056ms. By this rational 

a fair presumption was made that a 60-second animation would suffer a delay on average of 

3seconds and 363milliseconds. An intermediary test was carried out to examine the validity 

of such a hypothesis. The results show that on five separate occasions the test animation 

running for 60 seconds showed an average delay of 3.228ms, a direct representation of the 

expected result. 

The Silverlight test results for the first experiment cycle show that there is no incremental 

correlation between the duration of the animation and amount of delay. The duration of the 

animation would seem to make little difference to the amount of delay, however the results 

do show that there is a static delay for any animation on average of 0.0128ms. This is a 

nominal figure and is likely due to the process queue of the CPU or other system limitation 

described previously.  
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Figure 4: A comparison between the Players during the first cycle of the performance accuracy experiment 

 

 

The results of second experiment cycle show that running each animation independently, 

using the modified data collection mechanisms at the standard 12 fps, influenced the results 

in a negligible way. Comparing the results from experiment one shows that the average frame 

delay per second reduced from 0.056ms to 0.043ms, an improvement of 0.016ms. This does 

strengthen the argument that the previous experiment was not 100% efficient, however 

because of such a small change in the results and the continued trend of incremental delay to 

a constant value, the previous assumption that Flash Player does not incur incremental lag, 

now becomes a more plausible hypothesis. A deeper look at the results of experiment cycle 

two shows that while the delay of each frame was reduced the animation lag overall shows an 

increase on a frame by frame basis, as illustrated in Figure 5.  
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Figure 5: A comparison between two identical tests with different frame rates (12fps and 24fps) in Flash 

 

 

The experiment based on 24 frames per second showed that increasing the frame rate of an 

animation has no positive effect on performance. The average frame delay second increased 

from 0.043ms to 0.050ms. This enforces the argument that the Flash timeline is accurate and 

that the defined fps does not affect time in a positive way, nor does it affect the ability to call 

functions at a more rapid rate. What this does show is that increasing the number of fps 

settings in the animation will have an adverse affect on performance. This is possibly due to 

the higher segregation of each second and the increased processing due to increased frame 

rendering per second.  

 

After much refining of the tests from development cycles one and two and analysis of the 

data, the results were considered sufficiently accurate and consistent, to employ a mechanism 

which could enhance the animation performance in the Flash Player, bringing it in line with 

Silverlight performance on the test system. In the third experiment cycle the results show that 

the new algorithm improves greatly from the standard Flash library timing mechanism, 100% 

percent. While new algorithm does maintain the system time more accurately, two issues 

remain. Firstly, the negative performance of shorter animations as shown in graph Figure 6 

and secondly, the portability of the algorithm.  
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Figure 6: A comparison of the Flash standard timing algorithm and the new timing algorithm 

 

 

As stated before, the Flash Player was dependent on system resources and this result, while 

seemingly successful may only be effective once calibrated, between systems. In order to test 

the portability of the new timing algorithm, the mechanism was tested on another pre-set 

control machine.  

Figure 7: A comparison of the new timing algorithm on two control test systems 
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The portability tests lent surprising evidence to the theory that the new timing algorithm 

maintains its performance from one system to another. The pattern the results (Figure 7) 

show a direct relationship and while there were still anomalies the accuracy on both machines 

has increased greatly. The opportunity to use such an algorithm across multiple systems has a 

good business case for companywide adoption. 

 

Figure 8: A comparison of the Silverlight timing mechanism and the Flash timing mechanisms 

 
 

 

The combined results in Figure 8 show that while the new timing algorithm has been brought 

in line with the Silverlight test results up to 20-second animations. The incremental pattern, 

which it follows, indicates a fall in performance once the animation reaches durations greater 

than 20 seconds.  
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Effectiveness Processing Experiment  

The second experiment was designed to measure effectiveness processing (rendering speed).  

During the experiment, suitable attention was drawn to the possibility of inaccurate 

measurements and as a result, base-line tests were performed on each technology to ensure 

that the running of such a test did not incur any time delays by default. The base-line tests ran 

through the rendering algorithms, without drawing a single object, providing suitable 

evidence that the algorithms themselves would not affect the outcome of the results.    

To measure the performance effectively, tests were designed to draw a specific number of 

native objects and measure the time taken to render the objects. The basic concept of this 

experiment was based on Figure 9 and is described as follows:  

1. Start the Player  

2. Record the starting system time, from within the Player, with acceptable 

precision. 

3. Draw the first set of objects as defined by the iteration number.  

4. Record the post-render, system time, from within the Player, with acceptable 

precision.  

5. Loop through the previous steps adding the number of objects as defined by the 

iteration number until the defined maximum number of objects has been drawn.  

6. Make the appropriate calculations to show total duration (time) of each render set. 

 
 

As there are many techniques to draw objects using Flash or Silverlight, such as native object 

drawing, dynamic duplication of native graphics or dynamic importing of high resolution 

objects. To keep the tests fair and unbiased, the drawing methods and mechanisms used were 

of a similar nature. In each test, a native graphics object was pre-drawn in the host application 

before the test was published and initialised. On the initiation of the test, the object was 

duplicated multiple times within the Player dynamically.  

The effectiveness processing experiments were divided into two categories for an improved 

overall view of the results.  
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Figure 9: Conceptual workflow diagram used to develop the effectiveness processing experiments 

 

 

 

The first category ran with the instruction of rendering a maximum of 1,000 objects, 

retrieving precise results at intervals of 50 rendered objects. For example:  

Start timer > Draw 50 objects > stop timer > calculate results > reset test >  
Start timer > Draw 100 objects > sto p timer > calculate results > reset test >  

Start timer > Draw 150 objects > stop timer > calculate results > reset test >  

é 
Start timer > Draw 1,000 objects > stop timer > calculate results > end test >  
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The second experiment was run using the same process, however the maximum number 

objects to be rendered was increased to 10,000 and the results to be stored at intervals of 500 

rendered objects. For example:  

Start timer > Draw 500 objects > stop timer > calculate results > reset test >  

Start timer > Dr aw 1000 objects > stop timer > calculate results > reset test >  

Start timer > Draw 1500 objects > stop timer > calculate results > reset test >  
é 

Start timer > Draw 10,000 objects > stop timer > calculate results > end test >  

This was done with a view to show differences between the speeds at which the two 

technologies could; 

a) Render a high number of drawing algorithms, rendering relatively small groups of 

objects dynamically. 

b) Render a high number of drawing algorithms, rendering large groups of objects 

dynamically. 

Overview  

Flash design 

To meet the needs of the effectiveness processing (rendering speed) experiment in Flash, a 

pre-drawn movieClip called char_mc, was created for dynamic, run-time, duplication. The 

duplication technique invoked at runtime consisted of a duplicateMovieClip method as 

follows:  

// Duplicate the movie clip called ñchar_mcò with the new instance name ñmc[i]ò 

// with a new random positio n on stage (_x, _y)  
_root.char_mc.duplicateMovieClip(mc[i], -20, {_x:random_x, _y:random_y} );  

 

The system time was taken before the objects were drawn, then by duplicating the movie at 

runtime and drawing the object to the Player dynamically caused the Player to re-render the 

current scene. Once the Player had drawn the specified number of objects, the system time 

was again stored. Once the test had completed, the data was retrieved and calculated. The 

average difference between the two times gave an accurate indication of the rendering speeds.  
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Silverlight  design 

To meet the needs of the effectiveness processing experiment in Silverlight, similar to the 

Flash tests, a native graphic class was created, for dynamic, run-time, duplication. On the 

Silverlight onLoad function a similar processes as developed in the Flash test was initiated. 

The system time was stored before the object-rendering algorithm was called. The algorithm 

was then called, drawing the specified number of objects. On rendering completion, the 

system time was stored again. The technique used in Silverlight for drawing objects differs 

slightly from Flash. The Silverlight test creates a new dynamic object from a pre defined 

class, then duplicates the object and adds the object to the current instance of the Player. For 

example:  

//Create new dynamic object.  

DynamicObject obj = new DynamicObject(0); 
// Add the dynamic object to the current instance of the Player.  

this.Children.Add(obj);  

 

Rather than duplicating the same movieClip, in Silverlight the movieClip equivalent was 

stored as an object file, which was added to the current canvas by the Silverlight Common 

Language Runtime (CLR) engine.  

 

Development cycle one  

To quantitatively evaluate the performance accuracy (rendering speed) the experiments were 

run on the control testing system. The experiments rendered the objects using the CLR 

method, duplicating each test ten times for accuracy. Running the first iteration of the 

experiment showed results, which were cause for immediate analysis. The first set of 

completed results showed that while the Flash Player was producing results similar to what is 

expected, the Silverlight Player was showing a rapid loss in rendering efficiency. Before the 

experiment could continue, modifications detailed in cycle two, were made to reinforce result 

accuracy and improve rendering speed. 
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Development cycle two 

The second iteration of this test was designed to meet the following aims:  

 Explore and analyse the different Silverlight performance anomalies.  

 Explore other mechanisms of dynamically rendering graphic objects in the 

Silverlight Player at run-time.  

 

The new tests follow the same underlying concept as the first iteration; however, the drawing 

algorithm was modified to increase the rendering performance of the Silverlight Player in line 

with the Flash Player. The use of the dynamic object to duplicate and render an object at 

runtime as used in the first iteration of the test, uses the CLR to re-render the Player . While 

this kept to the experiment requirements,  

ñThe experiments must be developed in such a way as to duplicate similar 

mechanisms, methods and logic in each technology, to create the most non-

bias resultsò 

 

The Silverlight Player can make use of another method of dynamically updating elements 

within the Player. There is an argument that this is not the same concept as the Flash test and 

a counter argument that the XAML mark-up is essentially external ActionScript detracting 

from the essence of the tests. This method is described by many competent and professional 

developers as the most effective and efficient method of dynamic rendering (Microsoft, 

2008). The counter argument follows that; it would be used in industry and therefore should 

not be dismissed. As part of this analysis, a further experiment was carried out using the 

XAMLReader class.  
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Result analysis  

The results of the first test cycle, suggest that based on a maximum of 1,000 dynamically 

rendered objects, the Silverlight Player rapidly looses efficiency. While the efficiency follows 

a steady flow of depreciation, the pattern relates to the number of objects drawn. Over the 

duration of the test, the Silverlight Player took an average 0.118ms to render 50 graphic 

objects. Figure 10 shows that the Flash Player does not seem to suffer from the same decline 

in rendering speeds, regardless of the number of graphic objects that are drawn. During the 

test, the Flash Player took an average of 0.002ms to render 50 graphics objects. A notable 

difference in the comparative rendering speeds between the two Players can clearly be seen.  

Figure 10: A comparison of rendering speeds between Flash and Silverlight 1,000 max 

 

 

After the analysis of the previous test, it was clear that the results for Flash show some 

regularity. Using Equation 4 a scalable estimation was done based on dynamically drawing 

10,000 objects in flash. The expected result would take an average of 0.400ms to draw. This 

was reflected in the results of the second test category, after 10 individual runs of the test, 

Flash was shown to take an average of 0.369ms to draw, only 0.031ms difference from the 

hypothesised result.  
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Equation 4: Equation used to predict the Flash rendering performance of 10,000 objects 

 

In the second test category, Figure 11, using a greater maximum number of objects to render, 

not only shows a greater difference between the two rendering performances. It also 

highlights something much more diverse and important, something that the previous test 

failed to show. When the maximum number of objects to render is increased to 10,000, the 

Silverlight results show that when the Player reaches between 5,000 and 6,000 rendered 

objects, the rendering efficiency suffers incrementally from that point forward. Each time the 

Player increased the number of objects to render, it suffered more than just a lineal decline in 

efficiency, relevant to the number of objects being drawn, an exponential pattern was 

revealed. 

Figure 11: A comparison of rendering speeds between Flash and Silverlight 10,000 max 

 

The results also show that even though the maximum number of rendered objects has 

increased, along with the incremental number of objects to render, Silverlight is able to 

render more objects than in the previous category, in a faster time object for object. This 

shows possible evidence that more time is spent initiating the Player for each iteration than is 

spent drawing the individual objects themselves. 
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During the two experiments, the Flash Player maintained a consistent rendering performance 

on an average of 0.002ms for every 50 objects rendered. In Silverlight however, the average 

rendering performance of 0.118ms for every 50 objects rendered, surprisingly increased in 

performance from the first experiment to the second. When dynamically rendering objects 

within the Silverlight Player at increments of 500 objects, the results show an increase in 

performance from 0.118 to 0.014ms for every 50 objects rendered. One cause for this may be 

the process overhead associated with the re-rendering of the Silverlight canvas, as more 

objects can be drawn, at higher speeds with less Player re-rendering, object for object.  

For all results between zero and 6,000 objects rendered, the increase in rendering time 

follows a steady linear increase of less than one millisecond. After around 6,000 objects were 

rendered, the results show an increase of an additional 0.002ms and 0.003ms exponentially. 

During the second development cycle, the results provide suitable evidence that the previous 

hypothesis regarding the use of the XAMLReader class and its ability to increase rendering 

efficiency is convincing. Throughout the tests at each increment of objects to be rendered the 

XAMLReader class shows improvement on the previous rendering method in Silverlight of 

between 41.86% and 78.34% as shown in Figure 12.  

Figure 12: A comparison of rendering speeds between Silverlight (CLR & XAMLReader) and Flash 
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Examining the results in Figure 12 would suggest that if the experiment was to continue at 

the same rate, the comparative rendering performance improvements shown by using the 

XAMLReader class will continue to improve exponentially with the number of rendered 

objects. In contrast, the CLR method would become unmanageable if the experiment was 

scaled up, or an application was to procedurally draw large numbers of objects.  

Evaluation  

Implementation issues  

As expected one of the biggest problems during the data collection stage of the project was 

ensuring and maintaining accurate data was collected. Because of the variety of data 

collection mechanisms available, intermediary tests had to be performed to ensure that not 

only was the data accurate, but also that each mechanism was similar in nature from one 

experiment to the next. The use of a better time measurement algorithm, that surpassed the 

system time measurement mechanisms used in this study, would have added an extra level of 

accuracy to the results. The system time measuring mechanisms used in this study did 

retrieve data to a satisfactory degree.  

In order to maximise the volume of testing carried out in the limited time available, the 

piggybacking method was used in the animation lag experiment. This had the opposite effect, 

as experiment cycle one showed, the first set of results were not 100% accurate. Repeating a 

similar study, it would be advantages to avoid such piggybacking methods. 

While Silverlight enjoys many benefits of such an extensive library, the relative time taken to 

duplicate each test in this experiment was much longer in comparison. Not only in the time 

taken to design and develop the tests, which can change depending on developer experience, 

but also in lines of written and generated code.  
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Experiment analysis  

Animation lag  

The data shows that the Silverlight timeline based on a true-time model opposed to a frame-

based model, has the ability to modify and adjust in order to counteract any delay imposed by 

host system. The Silverlight timeline gives the Silverlight Player much more scope for 

expansion within rich multimedia RIAôs in the future. When scalability and application 

longevity are important business factors, there is evidence supporting the notion that the 

Silverlight Player is the most suitable choice. It has the ability to manage an internal timing 

model with much greater accuracy than Flash, making a more stable animation and 

multimedia platform in a real-time situation. In direct contrast to this, the results collected 

from the frame-based model used in Flash, show sufficient evidence that true-time 

representation, while not as accurate can be modified and improved. The dynamics of such a 

timeline model make true-time representation in Flash difficult  but with more modification, 

not impossible.  

Using animations within systems controlling or influencing financial transactions must be 

done with a level of caution. When making decisions on possible Player to use in a financial 

situation it is the view of the author that Silverlight or any other technology, which 

implements real-time models, will be more accurate, stable and effective, however the level 

of accuracy must still be questioned. In terms of usability, it has been explained that a delay 

in user flow will cause the user to become confused and reduce the applications usability. In 

this report the use of the new modified algorithm with the Flash Player will increase the 

Players representation of real-time.  

Rendering performanc e 

The data was gathered also for the second experiment, to give an accurate comparison of 

rendering performance between the Flash Player and the Silverlight Player. The results of the 

rendering performance experiment show that while there are many different methods in 

which the Silverlight Player can render Objects to the Player, the speeds at which it can do so 

are much slower than the Flash Players rendering methods. Each test within this experiment 

showed continual improvements in rendering speeds; however, none of the test results proved 

evidence of greater speeds to the Flash Player.  
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On reflection, the results of this experiment would suggest that the development of an 

application with a high rendering throughput would be better delivered using the Flash 

Player. 

Project evaluation  

The project was complete and the evaluation of the Players was systematic and thorough. The 

main issue during this project was the uncertainty of the new Microsoft Product. While the 

author has industry experience with Silverlight and the surrounding areas, the technology is 

still in the Alpha stage of development. This meant that many requirements and much of the 

estimation of time and processes were not as accurate as a project, which evaluated a more 

stable technology. As a result, additional testing had to be carried out in order to ensure 

confidence in many aspects of data collection and comparable processes.  

Due to these restraints on time, the experiments were carried out in sets of ten on one test 

machine to obtain an average. This could have been lengthened to include more tests in each 

set and on different machines to obtain a more accurate representation of the technologies as 

a whole. Time restraints again, meant that for the animation lag experiments the maximum 

length of animation was 20 seconds, with more time the tests could have extended the 

duration of each animation to explore further result patterns in extended animations.  
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Conclusion  

The availability of RIAôs is spreading and while the skills needed for development increase in 

complexity, this will not deter RIA growth while such opportunities for ROI are possible. The 

aim of the project was to critically evaluate the Adobe Flash Player and the Microsoft 

Silverlight Player from a usability perspective. The results show that neither Player suffers 

from any performance issues, which may affect usability of small applications.  

The study has identified that as RIA development becomes more popular and the scope of 

applications grow, more complex applications may fail to provide suitable performance 

required for maintaining usability. More precisely because of two issues highlighted; the 

Flash Playerôs inability to maintain accurate animation timing and the Silverlight Playerôs 

inability to render at a usable rate. 

Both Players evaluated in this study, as with many available RIA development frameworks, 

offer extended features in different aspects of functionality. Flash is a mature technology used 

predominantly for gaming and animation which excels at fast rendering. In contrast 

Silverlight, still in its infancy at the alpha stage, shows incredible accuracy and precision. 

While these technologies have been labelled as competitors and share many qualities the 

critical evaluation has shown that the future of RIA development is dependent on both 

technologies. Deciding on which technology to adopt will depend on many factors, the most 

important of which is the business needs. The Players show advanced performance and 

efficiency in some areas and possible scalability issues in others.  

Future work  

The further development and testing of the Flash real-time algorithm would be very 

beneficial. The results gathered on two control systems show that this algorithm has great 

potential, however limited time restricted additional development in that area. If more time 

was available, the animation lag experiments could have been extended in duration to follow 

the existing lag patterns and provide a more comprehensive prediction of scalability. The 

rendering tests could also have been adapted to test rendering speeds of imported high 

definition images, against the native graphics.  
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Appendices  

Appendix A: Original Project Plan   

Introduction  

Cross browser, cross platform interactive Web presentation technology is evolving. With the 

release of Microsoft Silverlight (formally Windows Presentation Foundation) it is time to re-

evaluate the capabilities of the Web browser as a platform for future presentation, data 

manipulation and communication software. While Adobe has over 10 years experience in this 

technology with the Flash Player and now the release of Flex 3.0, Microsoft are now pushing 

Web technologies forward. The goal of this project is to define the key evaluation criteria 

between the Adobe and Microsoft products and to measure the effectiveness of each solution 

against the other.  

Background  

Before the first release of Adobeôs Flash Player Web pages were very one-dimensional; 

forms displaying data, with occasional pictures, audio and possibly video. The release of the 

Flash Player gave developers the opportunity to start designing Web pages which could look 

more familiar to a desktop application. Using the Flash Player developers could create 

animations, timeline and event driven applications and data-bound interactive interfaces to fit 

inside the Flash Player. The Flash Player is installed on an estimated 98% of network 

connected pcôs today and with each new release of the Player, the updatability period is less 

than 12 months.  

As the internet evolves so do the development tools and applications, which in turn drive the 

next evolutionary stage of the internet. Businesses today are looking to create fully working 

applications online, which have; the richness of desktop applications; the data retrieval 

capabilities of database management driven applications; and the security of an encrypted 

business application. The term Rich Internet Application (RIA) was coined to describe such 

an application, built to meet the growing needs of business. To keep up with the demand for 

RIAôs, the next generation of tools have been released. Adobeôs Flex Builder, with the 

introduction of MXML  the Adobe XML based mark-up language and Microsoftôs Silverlight.  
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Microsoft have previously kept up with internet evolution and user demand by creating 

environments that create dynamic data connections to servers via ASP.NET and java-

scripting capabilities, however with the release of Windows Vista they have introduced a new 

XML based markup language, XAML (extended application markup language, pronounced 

ñzam-elò) and an Adobe Flash equivalent Web browser Player called Silverlight. With 

development add-ons to Microsoftôs Visual Studio for programming and the new separate 

graphical development tools (expression package) Microsoftôs Silverlight has caught the 

attention of many RIA developers both who are well versed in  Microsoft products and those 

who formally have used adobe products for RIA authoring. The critical evaluation is not for a 

specific client or business, but for the writers own personal gain. There are many discussion 

boards and other informal platforms of debate, often heavily bias, between the two products; 

however there is no evidence of a critical evaluation of key areas between the products. It is 

the aim of this project to design a comparison framework for identified key areas and 

characteristics of the two products and to be able to conclude a critical evaluation based on 

the non bias data gathered.  

Current RIA developers and potential developers of Adobe Flash and Microsoft Silverlight 

will be interested in the conclusions of this project. Project managers, software decision 

makers, plug-in developers and students will also be interested in this project. The 

conclusions of this project will aid many of these people create an informed opinion or 

decision of these two products.  
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Objectives 

The main objective of this project is to define the key evaluation criteria of two products and 

to measure the effectiveness of each solution against the other to gain a set of definitive, non-

biased results showing how well each evaluation criteria performed.  

The main objective will be achieved by the following the prioritized sub-objectives  

Objective priorities  

1. Identify key areas of interest for both the writer and industry RIA developers within 

the two products.  

2. Define a comparison framework to obtain non-biased, quantifiable data for each key 

area.  

3. Critically evaluate the collected data to form accurate and quantifiable results.  

4. Highlight the following based on the results.  

 The full capabilities of each key evaluation area.  

 Drawbacks or restrictions of any part of the key evaluation areas. 

 Future potential and possible improvement areas of each key evaluation area. 

5. Learn more about the development of RIAôs using Adobeôs Flex, Microsoftôs 
Silverlight and all of the surrounding technologies.  

Constraints  

 Timescale 

 Limited research  

 Limited experience  

 Legal requirements  

 Specific standards  

Method 

The overall project will be managed using the modified waterfall model as it will allow for 

milestone constraints, phased handoffs and continuous risk analysis. Data modelling will be 

done using subsets of UML and prototyping will play a heavy role in the development of test 

case experiments. A prototype model for each product will be created if needed to satisfy 

each experiment goal and collect data based on the identified evaluation criteria. Each 

prototype model should represent the same cause or situation for each product to allow for 

accurate data collection. The collected data will be evaluated and concluded against the 

evaluation framework for the products.   
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The tools, software and technologies defined have been chosen because they are the most 

industry specific, common or essential when developing RIAôs in both Adobeôs Flex and 

Microsoftôs Silverlight.  

 Adobe Flash Pro8 

 Adobe Flex 3.0  

 MXML  

 Adobe ActionScript 2.0  

 XHTML  

 Microsoft Visual Studio 2008 

 Silverlight plug-ins for MS Visual Studio 2008 

 Microsoft Silverlight 2.0 

 JavaScript 

 XAML  

 Microsoft .net 3.5 

 XML  

Deliverables 

 Project Plan  

 Literature Review  

 Evaluation framework 

 Test case Prototypes 

 Data collection 

 Data analysis Results  

 Conclusions 

Activities  

Work Breakdown Structure- (see next page for GANTT Chart) 

Task ID Milestone Task List Predecessor 

1   Project Management - inc diary  - 

2   Research   - 

3 yes Project Proposal - first sign off  - 

4 yes Project proposal - second sign off 3 

5 yes Project Proposal & Plan - finished 4 

6   Contingency Plan  - 

7   Risk Analysis  - 

8 yes Project Report ï progress 5 

9   Requirements Specification   - 

10   Design  - 

11   What needs to be built?  - 

 



41 | P a g e 

  

James 

Mallorie 
 Flash Vs Silverlight: A Usability Evaluation 

 

 

 

 

 

 

12   UML Designs  - 

13   goals of prototypes  - 

14   Implementation  - 

15   Prototype module 01  - 

16   Prototype module 02  - 

17   ? Prototype module 03 ?  - 

18   ? Prototype module 04 ?  - 

19   Contingency  - 

20   Project Report - draft v1  - 

21   Abstract - v1  - 

22   Acknowledgements - v1  - 

23   Introduction - v1  - 

24   Literature Review - v1  - 

25   Construction of Prototype modules - v1  - 

26   Evaluation of Prototype modules - v1   - 

27   Evaluation Results - v1  - 

28   Conclusions - v1  - 

29   Bibliography - v1  - 

30   Appendices - v1  - 

31   Contingency  - 

32   Literature Review - draft v1  - 

33   Contingency  - 

34   Literature Review - complete 32 

35   Contingency  - 

36 yes Project Report - first draft 8 

37   Project Report - draft v2 20 

38   Project Report ï complete 37 

39   Flash cards & trial demonstration  - 

40   Contingency   - 

41 yes Project Report - submission 36 

42   Poster Design - v1  - 

43   poster Design ï complete & Print  - 

44   Contingency  - 

45 yes Poster Submission 41 



42 | P a g e 

  

James 

Mallorie 
 Flash Vs Silverlight: A Usability Evaluation 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

G
A

N
T

T
 C

h
a
rt 



43 | P a g e 

  

James 

Mallorie 
 Flash Vs Silverlight: A Usability Evaluation 

 

 

Resources 

The resources needed to carry out this project are mostly software, tools and technologies 

listed in the background section of this plan. Most of these are installed and ready to use.  

Risk analysis  

Risk Likelihood Severity Risk Index 

Time Over-run 8 3 24 

Lack of information from experts 7 1 7 

Lack of personal skills  3 3 9 

Sickness 2 3 6 

Software bugs / know - unknown issues 4 2 8 

Software limitations leading to incomplete tests 6 2 12 

System or hardware failures 2 3 6 

Ambiguous test results  4 4 16 

Poor  planning leading to failed or incomplete project 4 4 16 

Insufficient research material  7 3 21 

Insufficient hardware or software 2 3 6 

Insufficient guidance 3 3 9 

Loss or data / hardware / software 2 4 8 

Misunderstood or incorrect requirements 2 3 6 

Insufficient effort  4 4 16 

 

  




