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1 Introduction

Since the last milestone, the Taste team feel that we have made significant progress in achieving out final desired product. Along with improving upon the prototype, the team has taken feedback form both our team manager and other teams involved in the Buzz media player project. We hope that the following report outlines how our original design has adapted and changed and also how we have overcome problems associated with the player along the way.
2 Problem Summary

2.1 Interface 

The advantage of interface design is that you can see the progress of your code. Even with this handy feature, the interface is still not immune from getting errors.
2.1.1 Layout

The layout of the interface threw out considerable problems, as each time a new feature was created it had to be absolutely positioned using the grids in GridBagLayout. It also had to fit in with the size of the player’s jFrame which more times than not ended up having to be resized also.

2.1.2 Scrolling jLists

One of the main problems we had was creating automatic scrollbars for the jList displaying our playlist. This was obviously an essential feature as we needed scrollbars if the number of songs in the playlist exceeded the assigned space provided.

To add this option, a JList was created on a JScrollPane allowing automatic scrollbars.

2.1.3 Display Area

The display area used to display the timer, was a major challenge as we designed the player with the songDetails overlapping the top portion of the JTextArea as a design feature. The problem was that when the displayArea is updated, the overlapping song details were getting hidden in the background. 

To overcome this we created a Jpanel and assigned all the boundaries of the original DisplayArea to it. As you can’t assign a background colour, the black background is actually an image with the right size constraints. Then we reduced the size of the Display Area and removed the borders so that it fits in the correct position and avoids hiding the overlapping TextArea.

2.1.4 Skins

Converting the skins turned up problems also. This was because for a skin to follow certain standards, it has to change a large number of components. We found that we had to individually set backgrounds and border colours to JButtons, jMenus, JPanel and a great deal of other things. It doesn’t seem like much, but everything has to be included and when you have many components, it becomes very time demanding.
2.1.5 Windows Frame

The Windows frame was the outer window that appeared around the player itself. We found that when we removed this frame it eliminated various options essential to the basic navigation of the player. One such thing was that there were no means by which to drag the player into the users desired position. To solve this we created two listeners(mousePressed and mouse dragged) for the JFrame. This creates a constant stream which refreshes the boundaries in sync with the mouse position. Another thing that was eliminated when we removed the outer frame was the window options in the top right of the screen. To fix this we created the options in the JMenu with the same functionality.
2.1.6 Taste Logo & Splash Screen

Developing the Taste Media logo and splash screen did not so much give problems, but rather took considerable time and became quite tedious. And after countless prototypes and a lengthy development period, the logo, was eventually born. 
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Figure 1. An Early Prototype

We used various programs in designing the log. Paint shop Pro, Fireworks, even Ms Paint, but we found Adobe Illustrator to be the best for the job. The logo follows the theme set out by the media player interface and incorporates a number of effects (e.g. drop shadows).

2.2 Media

2.2.1 Slider

The slider function provided some difficulty. Although it was simple enough to realize that the API docs relating to javax.swing.Jslider provided excellent documentation to edit and manipulate the slider to our needs, there was some strife to overcome as regards the implementation of threads. It was a difficult undertaking, as attempts were first made to use for and while loops in order to increment the slider to the current time. The thread method is one of the few methods of adapting the slider  to a custom JMF player.

2.2.2 Timer

A brief difficulty was encountered due to a difficult-to-notice error involving a Jlabel, which was initially used as the timing representation. As the program continued to compile, this was not solved by the Java Compiler. Upon runtime, as null pointer exception was thrown, again making it difficult to solve the problem as the label was most definitely declared and initialised, though erroneously as it turned out. 

2.2.3 Rewind / Fast Forward Functions

A problem was caused due to trying to create a Time class with integers, like Time(int). Although this construction failed to cause a compilation error, only when it was improved to read Time(double) did these functions perform as expected and desired. The relevant double is a representation of  (current media time + three seconds) for fast forward and (current media time – three seconds) for rewinding. The factor of three seconds has been selected as appropriate.

2.3 Library

Since the last Milestone, the Library aspect of the project has been modified significantly to deal with problems that were encountered with the prototype; we also took feedback from our team manager along with other teams. These changes are listed below along with an explanation on how each specific problem was solved. 

2.3.1 Loading Files

Originally the Load method was implemented using a split function which divided each line loaded from the text file into separate Url’s and stored these in arrays. Each of these URL’s was then added to the Vector and a play method was invoked upon each of these URL’s separately. 

I replaced this split function with a string tokenizer instead, this does the same job as the split method, but does not place these separate tokens into an array. I felt that since the text file is only going to be storing one piece of information per track (the URL of the track), there would be no need for one separate array per track and therefore the string tolkenizer method would be a more efficient approach. 

2.3.2 Saving Playlists

The save method is fully functional in the new version of the player, this means that desired playlists can be saved externally and the loaded using the load method. When the load method is selected from the playlist menu, the user is prompted to enter a playlist name. When the playlist name is entered, the user is notified that the playlist has been saved. One of the problems faced here is that a playlist that has been previously created may be overridden if a user chooses to save a new playlist with the same name.

2.3.3 Adding tracks

The way that tracks are added to a playlist has not changed since the last milestone, tracks can be added to an existing playlist or the tracks can be added after a new playlist has been created. The only problem is that, when a user tries to add tracks whilst file playback is occurring, there seems to be a delay in the time the file chooser takes to be shown. I have tried to correct this problem but nothing seems to work, the problem does not create a large disruption to the player but the delay length does vary depending on the speed of machine the program is being executed upon.

2.3.4 Playing a file

The library part of the project allows tracks to be played in up to three different ways, when new tracks have being added, the user can select Begin Playlist from the playlist menu or the user can simply double click the desired track and playback will begin. The play button on the interface window also allows the user to play a desired file. One of the problems I had when implementing these functions was differentiating between whether the user desired to open a file from the option in the menu bar, or whether the user wanted to play a file contained within the playlist window. I managed to overcome this by adding a function to check to see if a specific playlist element had been clicked. If so, when the play button is clicked, the file the mouse is pointing to will be loaded and played.
3 Detailed Design

3.1 Use-Case Diagram
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Figure 2. Use-Case Diagram
3.2 Interface Design

The interface has followed the original designs closely throughout the development stages. This has been a great help in designing the player as we all had an incentive to work towards.
3.2.1 Colour Themes

The Interface has undergone many changes in its colour scheme. The original design incorporated a metallic blue theme which was apparent throughout the player. After a while though the team decided to drastically change the theme to a more vibrant red. While this was the better choice, we felt a yearning to go back to our roots and use some additional blue. So we came to a mutual decision and decided to add the blue theme onto the player as an optional skin.
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Figure 3. The Default and Blue Skins
3.2.2 Skins

The skins are the newest feature of the interface, providing users with extra functionality to play with. The skins are basically a way of providing an automatic image change to the media player. The change the properties of the borders and backgrounds of various components on the interface. They are generated by creating a method for the skin and in it specifying all the individual colours of the backgrounds and borders.

3.2.3 Timer

The timer is displayed in a JTextArea on a JPanel. The panel has an image applied to it creating the effect of a background and the text area is centered and reduced in size to prevent overlapping. We assigned Arial Unicode to the clock digits to make it look fully digitalised. It stands out as one of the main attributes of the project.
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Figure 4. Timer Display

3.2.4 Playlist Window

The playlist window is actually a JList in a JScrollPane. We did this so that the list automatically enables scrollbars if the song details in the list fall beyond the visible boundaries. We created the playlist window as a list, because we wanted to create the option to allow users to select an individual song. This would not have been possible in a JPanel or JLabel, etc.
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Figure 5. PlaylistWindow and Controls
3.2.5 Control Panels

The control panels hold the controls for the player. The first panel is the most important holding all basic functions (e.g. play, pause, and stop). The other panel is used to edit your playlist preferences.
3.2.6 Seek Bar

The seek bar is configured so as to display the progress of the song. It is displayed in the centre position of the player and provides the user with added navigational control. It is also a subliminally appealing feature.
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Figure 6. Command Bar
3.2.7 Track Details

The Track Details displays the name of the song and artist which is loaded in as the song is selected to be played.
3.2.8 The Menu Bar

The menu bar contains all the commands in the interface. It provides: 

· File functions - Open, minimise, exit.
· Control functions – Play, stop, pause, repeat, shuffle.
· Skins – Default, Blue, Green.

· Playlist – Add/Delete Track, Clear, Begin, Load, Save.

· Help – About Taste Media, User Manual.
3.2.9 Buttons

The buttons are used as a navigational aid for the user. They are also a kind of shortcut proving easy access to functions rather than having to select them from a list like the drop down menus. They display all basic functionalities and more.
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Figure 7. Main Control Panel
3.3 Media Design

Since the last milestone, media capability has been added for the rewind, fast forward, slider and timer functions. The final product now includes, in addition to these, the media features of play, pause, stop and repeat. With this, the original desired media capabilities have been satisfied.
The planned structure of the project differs from the final project in the fact that the final design is based on methods in one main class, GUI.java, as opposed to various different classes. This was done so as to keep it relatively simple and enable a uniform working program throughout development.

Upon the loading of a file, the file is initially not automatically set to play. Pressing play will start the track.

3.3.1 Control Commands

Play will start the file. Pressing play also triggers the timer and slider functions. Pressing pause will do exactly that to the track. As previously explained, the rewind and fast forward functions alter the position of a selected track at the ordained factor of three seconds. The repeat function sets a certain track on an infinite repeat loop, which is broken by the user’s desire to select another track, stop the track or exit the program. The stop function halts and track and also deallocates the player.

3.3.2 The Slider representation

The Slider is based on a number of factors. Creation and usage of a distinct class of a runnable thread is one of the only ways of enabling the slider. The slider is an accurate representation of the progress of a song playing on the player. Despite influence from certain commands in the control panel, the slider will still maintain this accurate representation of track progress. It halts together with the file. 
3.3.3 The Timer design

Initially the timer started stopwatching in a form of a label. It is now enabled as a text area, which allowed more customisation and greater integration into the overall design. The timer represents a certain track in minutes and seconds. For example, a track lasting 134 seconds will be represented on the timer as finishing at the time 2:14. The timer is accurately synchronised with the player modulation and all aspects of it. Influence from commands such as pause and rewind will also duly influence the player timer. 

3.4 Library Design

Due to the feedback received from the last milestone, there have been some changes made to the final design of the playlist system for the Taste Media player. These changes mainly have to deal with the functions which are performed upon the playlist tracks. Recently added design features include a delete function, a shuffle function and fully operational load and save functions.

   Along with the above, a fully interactive JList has been integrated into the interface, this JList represents all the file contents of the playlist and has added an extra function to the playlist aspect of the project as it allows users to play their desired track by simply double clicking on the track in the playlist window. The playlist menu bar in the interface window has being modified to include the updated functions also.

Since the last milestone, the Uml diagram for the library part of the program has also been modified significantly, these changes reflect new methods that have being updated and/or changed since the prototype. A revised sequence diagram for the library part of the program is given below.
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Figure 8. Playlist Menu Function Guide

4 Implementation Detail

4.1 Layout

The whole interface is held inside a JFrame. Inside that we have a GridBagLayout with a JMenuBar aligned to the top and a JPanel(DisplayPanel) aligned underneath it. Within the JMenuBar, we have various JMenuItems and JMenus. The DisplayPanel holds the rest of the components arranged in another GridBagLayout. Each component is assigned a grid number apart from the SongDetails JTextField and the DisplayArea JTextArea which are in the same grid and just assigned insets so as to overlap the SongDetails. The ControlPanel contains the control buttons. These are assigned a flowLayout and line up one after the other. 
4.2 Slider

The slider is encompassed around a separate class extending java.lang.Thread. The threaded class has as arguments for a constructor forms of a slider, media player and text area. The first task this undertakes is to establish the duration of a selected media file. From there, the slider can cement it’s desired maximum value using the command jslider.setMaximum(mediaDur). The slider will then automatically divide itself into convenient “extent” fragments for each file. Any time differentials thenceforth will be maintained as a synchronous representation on the slider. A Boolean requirement is added to regulate the running of the slider. This looping quality within the existing thread enabled reliant updating of the slider when such adaptations are appropriate. For example, the timer will not run when no file has been selected by a file chooser. As a correct slider “extent” factor is set by setting the maximum value of the slider to the media duration, the line of code to maintain the current look of the slider is jslider.setValue(whilePlay), where whilePlay is an integer representing the current media time of a track. The sandwiching of this by setValueIsAdjusting(Boolean) slider settings enables smooth slider adjustments. This is echoed by also putting the thread to sleep every 1000ms, or every second. Such an addition prevents a degree of an overloading of resources by the player, as otherwise great effort would be wasted on constant slider updating beyond the scope of human observance. Since usage is made of the .mp3 file format in this project, which itself thrives by exploiting voids in human awareness, such a sleeping function takes nothing away from the acceptability of the slider as accurate.

In the above diagram, the thread is constructed with a slider, a player and a time display area. 
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Fig. Slider/Timer thread class UML Diagram

As is demonstrated in the above diagram, the thread is constructed with a slider, a media player and a timer display area as arguments. The media duration of a selected track (mediaDur) and the progressing current media time (non-static variable whilePlay) are determined in the run() method of the thread. These two variables are influential factors of the slider implementation.

The thread, and by proxy, the slider, is accessed through activation of the play function in the GUI.java file. The slider mirrors the status of the track; if a certain function or command imprints a change onto a track, then the slider will etch that change. The slider is added both as private member and to the initComponents() class.

4.3 Timer

The Timer is implemented together with the slider, both in the separate thread class and also through the playing functionality. In addition to manipulation inside the run() method, another method, convertToTime(int time), is invoked.
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Fig. Slider/Timer thread class UML Diagram

The current media time is referred to as whilePlay. Inside the thread, this variable is equated to the inbuilt JMF player method of retrieving the current media time. As this is a Time format, a conversion to a double is then required. A further conversion to an integer is also finally required for display per seconds. A Boolean running condition maintains the linkage with the rest of the playing progress structure. A sleeping condition of a magnitude of a thousand milliseconds maintains the system of updating the timer every second, in accordance with human uniform expectation (by SI units of measure).

The method that outputs the time in minutes and seconds is the convertTime(time) method. This is implemented by exploitation of modulus functionality. A recursive string is utilized for correct decimal placing of the timer text string.

A text area, updated within the run() method of the thread is used to display the time. This text area is referred to by the name DisplayArea. The convertTime method is also used here.

4.4 Control Commands

4.4.1 Play

The basic play command is implemented by an inbuilt method in the JMF.

4.4.2 Pause

The basic pause command is implemented by an inbuilt stopping method in the JMF.

4.4.3 Stop

The stop command utilizes a stopping and deallocating method in the JMF.

4.4.4 Repeat

The repeat function is again based on a JMF Boolean condition method.

4.4.5 Rewind

The rewind function is concerned with constructing a new Time function with a double of the current media time minus the altering factor of three seconds. The slider is also synchronised with this function.

4.4.6 Fast Forward

The fast-forward function is similar to the rewind function, obviously the altering factor of three seconds is added on to the current media time instead of deducted.

4.5 Library

The methods defined in the Playlist aspect of the project will first come into affect at start-up, when the user starts up the program, a default playlist will be loaded by the user. From here the user can play or edit the contents of the default playlist while still having the option to load or create a new playlist. When the program is loaded, music.txt (default playlist) is loaded up, this means that every file location stored in music.txt is loaded into the listData vector by OpenPlaylist method and waits for user operations to be performed.

 Playlists are fully changeable so tracks can be added or deleted from them, one additional challenge this creates is the fact that the playlist must be checked for modifications to it at shutdown. From here, the user should be asked whether they want to save the modified playlist. This will be true for all modified playlists.  

Another method implemented in the Library aspect of the program is the ability to create a new playlist. This is a pretty basic method which clears the content of the current playlist so that the user can add new tracks to it, from here a JFile chooser opens which allows the user to specify the files that they want to add to the playlist. The Chooser is now displaying all valid file formats contained within each specified directory, when the play function is invoked upon an invalid format the user will be prompted telling them that the file they are trying to play is incompatible with the player. After the user has chosen a specific file, the getpath method will be applied to the specified file and its location copied to the listData vector. Since the data type used to store the playlist is going to be a vector, the files will be stored and played by the first in first out sequence. This means that the first location added to the playlist will be the first file to be played. When the program closes, the user will be asked if they want to save the playlist, if so the user will be prompted to enter a playlist name. If the user selects no, then the playlist will be cleared. 

The saveplaylist method will allow user created files to be saved to an external text file. It will be activated when a user chooses to save a newly created/modified playlist from the save playlist option in the user interface, the contents of the current vector will copied to the a text file who’s name will be selected by the user.

 This text file will be created using a FileWriter.. One of the problems with using FileWriter is the fact that if the playlist name matches a file which is already in existence, the existent file will be overwritten and replaced with the playlist.

The loadplaylist method will be used by the user to retrieve previously saved playlists; the method will be invoked when user clicks on the load playlist button in the user interface, from here a BufferedReader will read in all of the locations stored in the user specified playlist. The whole method is extremely similar to the getinfo method which reads in the default playlist of the program, the only real difference is that the loadplaylist method must load a specified playlist. This means that the unlike the static music.txt file, the playlist to be loaded must be user specified. I will deal with this by opening a JFile chooser when the loadplaylist button in the interface is clicked. From here the user will be displayed a list of saved playlists within the current working directory. When a playlist is clicked, the locations of each file will be read in with a BufferedReader, split and stored in the necessary vector and played.

During playback, the names of the files of the playlist are being stored in the display window in the User Iterface. Hence files from these formats will be displayed with their normal filename.
5 Test Suite Design
	User Action  
	  Desired response                             
	Current program response


	Selects to open a file.
	JFile chooser appears and user is prompted to open a specific file location.
	Same as desired. File formats supported are the same as those supported by Java media framework.

	Selects to play an opened file.        
	File begins to play.
	Same as desired.



	Selects to create a new playlist.
	Empty playlist window appears. The library method creates a new empty vector and a JFile chooser is opened in which the user selects the tracks to add to the playlist.
	Fully Functional. Contents of playlist are contained in the List interface of the playlist window.

	Selects to save a playlist.                
	User is prompted where to save the playlist. Contents of current playlist are written to a newly created text file .
	Fully functional method.

	Select to load a playlist.

User selects to change skin to 

	User is prompted where to load the playlist from through use of a JFile chooser, from here the locations within the text file are copied into the listData vector and the files begin to play.

Colours of Interface are changed to a new colour scheme.


	Fully functional method.

 
  Working fully


5.1.1    White box testing   

In order to ensure that our prototype carried out the desired results, the team carried out the above action exhaustively. We also took into account that the program may not be able to perform certain user desired actions (e.g. If a user tried to play an unsupported file format.). For each of these instances, the program has been modified to perform user actions.

Examples of these functions include:

· Clearing a playlist: When a user attempts to create a new playlist, they are prompted with a dialog message asking if they want to overwrite the current playlist. If yes is selected, the user is asked to enter a file name.

· End of a playlist: When a player gets to the end of a playlist a message appears telling the user that the playlist is finished. 

For these types of occurrences, the team thought up a list of possible actions that would not be tested with black box tests, the team then narrowed this list down to the most probable list that would most likely occur in the program. A list of countermeasures was then drafted to overcome these kinds of program occurrences so that if the program can not perform a certain action, the user will know about it.
6 Lessons Learned

6.1 Media

The lessons learned for the media aspect have been numerous. An education of the Java Media Framework was acquired during the course of the project. Understanding of inbuilt methods within the JMF was essential for success in the project. It was learnt how to instantiate the player of the objectives of the project, and customise this, and thus discarding the default control panel and display, to suit the project needs.

An understanding of threads was also absolutely essential for the slider and timer implementation.

Java skills were generally enhanced by the very undertaking of this project, and gave valuable practical insight into the development  of a software program.

7 Final Workplan
7.1 Gantt Time Chart
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Figure 9. Gantt Time Chart

7.1.1  Gantt Time Chart

The above chart represents the total project time (twelve weeks), the total amount of time assigned to each aspect of each part of the project.  The team is of the opinion that each time chart of each milestone has been followed almost without compromise.  
7.2 Future Possibilities (in theory)

There is video media capability in the JMF, so there is a possibility of extending this by building a video screen.Visualization effects could be by modifying various media codecs packaged with the JMF.The slider could have a change listener added to modify graphically the position of a selected track.Full compatibility with the Winamp platform could be added so as to enable an ocean of functional resources, such as plugins and skins.
8 Appendix

8.1 Media History with relevance to the project

With the ready expansion of computer capacity in all fields, computers have gone from simple text manipulators to all-in-one entertainment systems in less than two decades. Concerning entertainment, gaming was the first real form of computers being used for other purposes besides their original, algorithmic raison d’etre. Although the rapid growth in capacity as regards RAM, CPU speed and Secondary Memory was a massive factor in multimedia becoming a strong aspect of computing, it took more than this for media to really become a commercial point of consideration for a computer. Many of us in Third Year Computer Science can readily remember brief glimpses of Martin Luther King et al through a diminutive window, playing on Microsoft Encarta. Nowadays, full movies can realistically be downloaded and replayed, on full screens, with excellent quality. A development such as this, in about five years, owes more to human ingenuity as it does to inevitable industrialisation of computing.

The quiet multimedia revolution, in its real sense, began with the development of the MPEG-3 Audio Layer File Format, or MP3 for short. This utilises the highly imaginative perceptual coding principle. This principle makes heavy weight of the fact that humans can only detect a certain audio frequency; perceptual encoding thus, cleverly, removes all superfluous noise above frequencies beyond human perception. Although true audiophiles claim to notice the difference, for most humans, the sound is CD-quality, which is an effective benchmark of assurance. However, the HMV dog may still prefer to use the gramophone!

Typically, perceptual MP3 encoding reduces the memory required to store a sample of sound by a factor of twelve. With this and a combination of higher modem speeds, downloading of music from the Internet became a reality. Further evolution and appearance of broadband then brought the same realistic possibilities to video media, where the divx has become the format of choice. 

Coupled with the dotcom years of unrivalled optimism and growth, the bohemian years of the late Nineties were host to the quasi-legal era of Internet culture. At first, many websites simply published unlicensed music for download. After the courts caught up with this development, the establishment of peer-to-peer file resource sharing emerged. Napster became such a site, dedicated to music/video media, many of it unlicensed. A major legal row erupted over the unprecedented position this created. Eventually, Shawn Fanning, founder of Napster, ended up in court for maintaining Napster. Even after the demise of Napster in this form, peer-to-peer sharing has now become prevalent on sites like Kazaa. Indeed, it can be argued that media file sharing has directly led to mass file sharing of all kinds, a major computing development in itself.

During this proliferation of media, Winamp has established itself as the leader in audio playing. With it’s popular ability to enable certain functions, such as animation screens, different interface skins and easy-to-use complex playlists, Winamp offers both simplicity to the beginner and simultaneously scope for the more advanced user to benefit from extra functionality. Indeed, most media players are closely basing themselves on the Winamp model, including Microsoft’s flagship player. Windows Media Player has evolved from the staid, typical Blue and Grey Window interface into a descendant of Winamp-inspired design. Typical features of both include multiple file format functionality, graphic equalizer representation and special effects, which can be manipulated based on real sound frequencies. In a way, some of these effects can be seen to effectively dance to the relevant music.

Other players on the market, in order to compete, must add innovative, dynamic features. One such program is Earjam. Its niche is extra complexity that the simple-to-use Winamp cannot offer. Its interface allows users to rip music from CDs, and also compile CDs (through CD writers) from playlist files. This is a feature we may well consider as very few freeware programs offer this potion of CD writing/media playing/CD ripping in an all-in-one package.

The effects of the mp3 revolution have been widespread. It has led to a new age of computer “designer” consumerism previously undreamt of. One only has to look at the Apple iPod, now compared to Prada fashion accessories, as a benchmark for how far technology has travelled. Compact discs, nowadays, are specially encoded to provide digital information, primarily for display on computer player interfaces. Although, some record labels believed, and still believe, the development of mp3 was detrimental to sales, it has, in my view, had the opposite effect. With a vast library of music available at a click of a button, knowledge and appreciation of music culture has exploded. Despite the fact that the quality of music offered by perceptually encoded CDs of mp3s is excellent, nothing can replace the authenticity offered by the purchase of an album. In fact, the mp3 phenomenon has led to a dramatic reduction in prices for Compact Discs. This is due to the enhanced appreciation for music, caused by mass music downloading from the Internet. In order to compete with the mp3 monolith, record shops have also been forced to become more competitive. As a result, entertainment media has become one of the few value items in an otherwise over-inflationary economy.

As record shops are expanding to value Internet retailing, it has become apparent that many are using their computer as their primary entertainment system. There is, therefore, going to be more space for many more media players to appear, given that Winamp is not going to maintain its current level of dominance. Although the intuitive hi-fi metaphor used by many players is a standard approach, as time develops, as more features of future computers are designed specifically for enhanced media capabilities, this view could very well subside. Certainly, a computer offers so much more potential to audio-visual media than a hi-fi or a television, so why should it retrain itself from comparison to these? It is hoped than we can create an alternative skin that is novel, yet still intuitive enough for any regular media player user.

Overall, it is clear that multimedia is here to stay, and we hope to contribute with a Media Player that is maybe not revolutionary, but will provide us with enough experience to understand future developments in media and move with the times.
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