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1. Goal of this comparative

The goal of this document is to compare SMIL (Synchronised Multimedia Integration Language) and MSEQ formats. This comparison is made through a special application : a light multimedia presentation onto mobile phone platforms.

The goal is to find an adequate multimedia format that would allow the provision of simple multimedia presentations to mobile users (eg. Advertising, Slideshow, Melodies, Extended messaging, etc…).

According to the constraints of the mobile environment, the important aspects of this format should be :

· it can serve messaging (best than EMS features) over various technologies from GMS/GPRS/EDGE transport (via WAP or Imode), to UMTS transport.

· it must require as less mobile phone power consumption as possible.
· it must require as less network bandwidth as possible (even in the GPRS or UMTS scenarios where the bandwidth is extended and shared between BTS).
This document provides a comparison of the two multimedia formats. In this comparison, focus is given to characteristics that have an effect on the way a multimedia presentation is displayed on a mobile terminal.

For this comparative study, MSEQ version 1.00 has been compared with several flavours of SMIL: 

· SMIL version 1.00, a World Wide Web Consortium (W3C) recommendation initially submitted by RealNetworks. RealNetworks’ RealPlayer has been used for conducting this study.

· SMIL version 2.00. At the time of writing, SMIL 2.00 has not yet been finalised by the W3C. However, the current version (SMIL Boston) which will not differ significantly from SMIL 2.00 has already been incorporated in various commercial products. One of such implementations is called HTML+TIME and consists in HTML extended with SMIL 2.00 commands. HTML+TIME is supported by the last version of Microsoft’s browser (IE 5.5). This browser has been used for the comparative study presented in this document.

· Note that SMIL will probably be adapted to mobile platforms, but this specification has not yet started or been discussed. If such a specification becomes available then SMIL files will certainly be encoded in a binary format prior to being transmitted over wireless links. In this document, an indication of the binary format size (zipped with maximum compression level) is provided for SMIL an RealText files in order to estimate the gain which could be attained.

Network impacts

1.1. File size

·  SMIL is a layout language based on XML tags used for synchronising media tracks and placing visual element on a screen. So with SMIL, in addition from media tracks, a description file with text commands must be associated with each multimedia presentation. For very small multimedia presentations (like business cards), this would increase the file length.

· MSEQ is based on a 25 commands set. Every command is 16-bits coded (and are of course 8-bits storing compatible). Some parameters are added to some commands (so the command is made of few 16-bits words).

More over, MSEQ implements some native multimedia coding, like EMS improved commands, text coding and MISC (MIDI Sequentially Compressed). These native formats improves file size reduction, so network bandwidth.

· Conclusion : for small-sized multimedia files (like business or greeting cards), MSEQ provides better coding optimisation. But it is not really significant if file size exceeds 10k. On larger  file sizes, MSEQ provides optimised coding on basic media : text, factory sounds, little pictures. See examples for more information.

1.2. General provider negotiation through network

· SMIL is a text tags based language. It contains tags commands in order to load and to synchronise the start of media.

SMIL does not contain any media itself. So SMIL interpreters have to load and/or open streams media (there are of course priority loadings according to the layout description) that can be located on the same or different Internet sites.

SMIL have to separately negotiate receiver profiles with every Internet sites, in order to load the adapted media (adapted to the receiver product). SMIL must do this negotiation for every media it have to load.

· MSEQ files contain the media themselves, so only one MMS negotiation have to be done with the content provider.

· Conclusion : SMIL, as it much more HTML-style oriented, has to interact with one or more servers in order to get access to all parts of a multimedia presentations. So the network requests are significant. Using MSEQ files, only one negotiation with network provider is necessary.

1.3. Synchronisation if network is not available

· SMIL only defines synchronisation of different external media. This format does not include the media itself. So, during a replay in streaming mode, if a media is loaded from an (temporally) unavailable WEB site, then SMIL standard do not specify the SMIL player behaviour :

· must it continue the play, ignoring the requested unavailable media ? 

· must it previously download all media before playing (so it is no more a streaming mode) ?

· must it wait for the media, then all other media playing is stopped ?

· must it play the media when it will be available (so with no synchronisation)

As we can see, the SMIL presentation should be very different from a receiver to an other. And synchronisation feature could be no more respected.

· MSEQ includes all media, even in streaming mode (media are then split in packets). Media and synchronisation commands are mixed. So, in streaming mode, if source network is not available for downloading next part of the MSEQ file, then it should be delayed (if none of the IP packets has been received) or ignored (packets 1 and 3 have been received but packet 2 is unavailable : then after « packet2 time », packet 3 is played).

· Conclusion : SMIL can not guaranty complete media synchronisation through network. SMIL player behaviour differs from a product to an other, so media presentation is receiver (manufacturer) dependant.

1.4. Receiver profile network negotiation

· In the situation where the content is adapted to the terminal capabilities,  SMIL defines a set of profile in the presentation description. According to the terminal capabilities, the SMIL player downloads selected files or open selected streams from one or more servers. In order to resolve differences between profiles, SMIL requires that each media must be translated in all profiles (1 file = 1 media + 1 profile). That means, if a multimedia slideshow is made of 3 different media, and 10 different mobile phones profiles are specified, then 3 x 10 = 30 files must be available on provider WEB site.

So, before downloading each media, SMIL negotiates with network the receiver capabilities. Then it downloads the appropriate media. If media are contained in different WEB sites, then perhaps some sites won’t implement all profiles (so media won’t be available). The number of negotiations with network (negotiation with every WEB site) is also increased.

· MSEQ will provide an MMS negotiation (yet in definition) in order to eventually cut completely non-appropriate media in MSEQ file. But still only one file is necessary for any kind of receiver, especially because MSEQ definition is mostly receiver independent. In any cases, as MSEQ is one file only and its size is drastically reduced, it can be directly transferred in most cases with no negotiation needs.
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Figure 1 : MSEQ automatic receiver adaptation

· Conclusion : With SMIL, content is adapted to receiver capabilities, but a lot of media files must be available in provider’s site(s) for only one presentation (causing storing & naming problems). The number of negotiations with the server is also increased. 

MSEQ will provide an MMS negotiation (yet in definition) in order to eventually cut non-appropriate media in MSEQ file. But still only one file is necessary for any kind of receiver, especially because MSEQ definition is mostly receiver independent.

Features impact

1.5. Synchronisation performance

· SMIL only defines the start synchronisation for media
. So, for example, in the following script :


00 :00’00’’
start of MPEG film + subtitling text


00 :05’00’’
WAV sound (10 seconds)

SMIL starts MPEG film + animated text format (for example : Real text) at beginning, and then starts WAV sound at 05’00’’.

· MSEQ defines regular macro-synchronisation, every time it is necessary. On this example, synchronisation will occur just before displaying each subtitling text sentence. So, if different processors are used for image display (eg. DSP or MPEG4 hard coprocessor) and for text display (eg. microcontroler), then they are regularly synchronised.

· Conclusion : in this example, using SMIL, the movie and subtitling will be ever desynchronised after a certain amount of time (depending on receiver).

The SMIL solution is to code the subtitling text into the MPEG film ( drastically increases the file length so the network bandwidth.

Using MSEQ, every media is synchronised with each others during all playing time, (without any file size increase).

This feature is absolutely necessary in the mobile phones environment, where there are mostly 2 different processors : Microcontroler & DSP (this number will be increased in 3G platforms due to hardware & software multimedia assistants).
1.6. Windowing definition

· SMIL does not specify any kind of windowing in version 1.0.
. Note : if a light version of SMIL (dedicated to mobile phones environment) is specified, then it will probably be a light adaptation of version 1.0 (so with no windowing capability).

Even in version 2, this kind of windowing relies on pixels definition (so absolute co-ordinates). So this definition is completely receiver-dependant : in Japan, this causes no problem as DoCoMo defines the product screen sizes. In Europe and US, all receiver have different screen sizes, so the presentation won’t be correctly displayed.

· MSEQ provides adaptive windowing (called « relative windowing »). This feature is particularly adapted to mobile phones environment, as it provides automatic compromise between content and presentation (even one can be defined as prior, without loosing completely the second feature). It is based on receiver screen display zones, and not on absolute coordinates.
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Figure 2 : MSEQ automatic receiver adaptation

· Conclusion : MSEQ provides adaptive windowing to mobile phones, so MSEQ files are receiver-independent. This allows an operator to store only one file for a multimedia presentation (no separate media file as they are included, and no different versions for each manufacturer new products).

Even only one MSEQ file version is necessary for displaying the same multimedia presentation on low-end products or high-end products.

So Internet contents providers, using the MSEQ format, can concentrate on media provided, and not on their translation to new mobile phones. This will increase the Internet « mobile phones » community.

1.7. Windowing features

· MSEQ provides simple windows parameters definition : order or appearance (windows planes priorities), transparency, but also logic pixels combinations : XOR, AND…

In fact, windows can really be considered as display planes levels. That could be very interesting in some applications : games demo, subtitling, etc…

· SMIL only provides order of appearance definition.

1.8. Hypertext definitions

· MSEQ does not provide Hyperlink capacity. The links to other pages are considered to be the matter of WEB or WML browsers. So if an operator want to provide a particular interactive link, then it must define a WML/HTML page including MSEQ files, or a separate service in order to manage it.

· SMIL defines hypertext and graphic zones links, exactly like in HTML.

The problem is : if a SMIL presentation is included in a WML or HTML page, how the links levels are managed ?

Example : a SMIL file defines a hyperlink associated with a zone within a picture. If this SMIL definition is included in a WML or HTML page, and if this page defines a link associated with this picture (or a intersection zone inside the picture), what is the language level that will respond to this solicitation : WAP/HTML or SMIL ?
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Figure 3 : multi-level links using SMIL

In Boston working document that defines the latest extension to SMIL1.0 (SMIL2.0 first definition), the answer is :

« Due to its integrating nature, the presentation of a SMIL document may involve other (non-SMIL) applications or plug-ins. For example, a SMIL browser may use an HTML plug-in to display an embedded HTML page. Vice versa, an HTML browser may use a SMIL plug-in to display a SMIL document embedded in an HTML page. Note that this is only one of the supported methods of integrating SMIL and HTML. Another alternative is to use the merged language approach. See the SMIL Timing and Integration Module for further details. 

         In embedded presentations, links may be defined by documents at different levels and conflicts may arise. In this case, the link defined by the containing document should take precedence over the link defined by the embedded object. Note that since this might require communication between the browser and the plug-in, SMIL implementations may choose not to comply with this recommendation. 

         If a link is defined in an embedded SMIL document, traversal of the link affects only the embedded SMIL document. 

         If a link is defined in a non-SMIL document which is embedded in a SMIL document, link traversal can only affect the presentation of the embedded document and not the presentation of the containing SMIL document. This restriction may be relaxed in future versions of SMIL. »
( So, different behaviours should be implemented in SMIL interpreters. Then the provided service is not receiver independent.

( Note also that HTML is here defined as a SMIL plug-in. But SMIL definition (like a multimedia presentation) should also be implemented into an HTML file. So, as layers are not well defined between HTML & SMIL, a lot of combinations can be implemented. This kind of complexity is absolutely not appropriate to mobile phones environment.

· Conclusion : SMIL proposes a hyperlink capacity. MSEQ does not. This feature seems to be irrelevant because interactive multimedia presentations are always associated with a browser level (HTML or WML).

More over, in SMIL hyperlink definition, the provided service is SMIL interpreter dependant, so receiver (manufacturer) dependant. Then the operator provided service could not be the same on different mobile phones.

Mobile phones environment considerations

1.9. Language interpreter

· SMIL is based on text tag commands. These commands and lot of parameters have to be interpreted. In small SMIL files, using simple SMIL commands, this requires a minimum of MIPS. But SMIL has not be defined for a mobile phones environment, and the SMIL interpreter has to decode a lot of possible commands and parameters. So the complete SMIL interpreter needs in fact a lot of MIPS and memory space (for interpreter code and in RAM for data temporary storage).

As SMIL has not be yet implemented in any mobile phone, it is very difficult to estimate the required MIPS and memory space. These numbers on PC environment (not optimised for mobile phones) are too big to be compared.

· MSEQ has a set of only 25 homogeneous commands. So the interpreter only has to read the first 5-LSB-bits in order to decode the command. The parameters are always coded in same frame of bits, so the MSEQ interpreter software could rely on a simple command index pointer, which is very fast and requires less MIPS.

· Conclusion : MSEQ is a much more simple format, so requires less MIPS to be decoded. Software requires also less memory space for code and nearly none for data. However, this format is also very open, so a lot of new functionalities could be added within next years.

1.10. Specialised media

· Companies that are already involved and very active in SMIL promotion are PC environment developers. For example, Real networks push their complete package (SMIL + RealText + RealAudio + RealVideo…) to be the solution for each media definition. But none of this companies have promoted SMIL for mobile phones environment (they just assume the software must be ported). 

· In fact, the media that are developed around SMIL format are mostly PC oriented, and each of these media requires a separate player (each player requires a lot of MIPS). So nowadays, most of these media can not be completely implemented within mobile phones. Evidence is that (for example) :

· Mobile phones and PALM/PSION products do not implement complete HTML browser.

· Actual PC HTML browser do not implement complete multimedia features (example : music that you can ear when opening an HTML page is not mp3, but MIDI ; mp3 or .rm or .MPEG4 are not played inside HTML pages because they require too much bandwidth, they are firstly downloaded).

· The MSEQ solution is to provide native very simple format that can be used for a lot for basic purposes : Advertisement, greeting or business cards, multimedia slideshow, messaging… The MSEQ orientation is also to promote (within a standardisation forum) only one format (and an already defined mobile phone format if possible) for external media (eg. JPEG or PNG for colour pictures, AMR for sampled sounds, etc…). So a maximum compatibility within the mobile phones community with a minimum external players.

· The strategy is to export some strategic mobile phones formats to PC community (like AMR is being implemented in Microsoft multimedia player). Then links will grow between PC (eg. Internet) and Mobile phones community.

1.11. Mobile phones consumption

· Nowadays, we have no numbers for SMIL interpreter requirements (MIPS, memory space…). Only numbers on PC interpreters, but these numbers are too big to be comparable.

We can just assume it will be a lot, whereas in mobile phones environment we try to restrain the MIPS because it is directly linked to power consumption so to the product autonomy.

· Most parts of the MSEQ interpreter have already been evaluated by Alcatel. We can not give any information about our future products performances in this document, but we can affirm that it’s only a few MIPS (for all native features running at the same time). So MSEQ level 1 (native format) can be implemented now in any mobile phone with no significant loss in product autonomy.

1.12. Copyright

· SMIL does not provide any mechanisms for protecting a multimedia presentation.

· MSEQ provides complete protection of all tracks (all media).

More over, it provides different protection for each media : so within a same MSEQ file, text can be protected (no resend, no copy), pictures can be exported (example : copied to a PC) only twice, and music can only be resent 3 times to other mobile phones.

As any software can be cracked (see SDMI, Secure Digital Music Initiative), this basic protection is not crypted, but track #0 in MSEQ has been reserved to media titles & protection management. So, for example, DRM (Digital Rights Management) could be included in a MSEQ file in order to protect different media.

· Nowadays, protection is becoming more and more a basic need for content providers. If mobile phone community want to increase its data links (multimedia contents) with Internet, it must provide security.

For example, this problem has to be solved lately for EMS messages, where different media (icons, melody) can be resent with no rights (if different national laws are applied, each media resend should be paid from 10% to 0.15$).

2. Example 1 : Firm presentation (3 JPEG pictures + MIDI melody + text)

2.1. Contents

 - 3 JPEG pictures (QCIF format 144 x 176, middle quality JPEG optimized) :


Total length = 4935 + 3264 + 3097 = 11296 bytes

 - MIDI : "New-York, New-York" (Timing : 03:16).


File length = 30044 bytes

 - Text : 3 paragraphs (297 characters), displayed word by word and in three parts.


File length = 307 bytes (comprises spaces & punctuation)

2.2. Script

The pictures are always displayed in middle top (new one replaces the previous one)

The text is displayed just behind the picture. Each new paragraph is displayed character by character (0.5 Seconds of delay between each character).

0:00

Picture #1 is displayed. The MIDI melody is started.

0:22

Text paragraph #1 is displayed : "ALCATEL - MOBILE PHONES AND ENVIRONMENT"

0:50

Picture #2 is displayed.

1:13

Text paragraph #2 is displayed : "Alcatel aims to protect the environment throughout the entire life cycle of its products, from design to end-of-life, through a pragmatic approach." 

1:50

Picture #3 is displayed.

2:20

Text paragraph #2 is displayed : "This includes an ongoing benchmarking of progress in reducing the environmental impacts of all its activities."

3:16

End of MIDI melody, all text is erased.

2.3. MSEQ file length

MSEQ COMMANDS
NUMBER OF 16-bits words

Header MSEQ
13

Windowing : 2 windows
3x2=6

Track #1 : MISC

Track #2 : TXT

Track #3 : PICS
15

Track #1 : MISC
13744/2=6900

Track #2 : TXT (without spaces characters)

sentence 1 : delays +command “short txt”

sentence 2 : delays +command “short txt”

sentence 3 : delays +command “short txt”

delays + command « clear windows »

Total
255/2=127.5 + 0.5 = 128

5x2=10

23x2=46

16x2=32

3

219

Track #3 : PICS

3 command “Bulk” + 3 command “EOB”

2 delays

Total
11296/2=5648

5x3=15

2

5665

Synchronisation (3 sentences + 3 pictures)
6

TOTAL
12824 x 2 = 25648 Bytes

2.4. Conclusion

All numbers are in bytes.

ORIGINAL MEDIA LENGTH 
MSEQ FILE LENGTH

(comprises optimised media

synchronisation,windowing & animations)


SMIL 1.00
HTML+TIME

(SMIL 2.00)
MSEQ vs SMIL (%)

41647
25648

(saves : 38%)
.smi: 833

.jpg: 11296

.mid: 30044

.rt: 1190

43363

.htm: 6591

.jpg: 11296

.mid 30044

47931
SMIL 1.0 is +69% 

bigger than MSEQ

SMIL 2.0 is +87% 

bigger than MSEQ

3. Example 3 : Business card / embeded greating card

This example shows the possibility of making simple business card, using embedded formatted text and JPEG external decoder. This example can be applied to embedded colour greeting cards.

3.1. Contents


- 1 JPEG colour picture (firm logo). Format 80 x 29 pixels ("Alcatel"). Middle quality optimised JPEG.



File length = 1020 bytes


- TEXT : 28 characters : “Welcome in an Internet World”



File length = 28 bytes


- MIDI sound logo : timing = 00:21



File length = 962 bytes

3.2. Script

All media are presented simultaneously (music starts, picture and text are displayed).

Presentation is shown during music length (21 seconds).

3.3. MSEQ file length

MSEQ COMMANDS
NUMBER OF 16-bits words

Header MSEQ
13

Track #1 : MISC

Track #2 : TXT

Track #3 : PICS
15

Track #1 : MISC
652/2=326

Track #2 : TXT

command “long txt”

Text effect (center)

Total
28/2=14

1

2

17

Track #3 : PICS

1 command “Bulk” + 1 command “EOB”

Total
1020/2=510

5

515

Synchronisation
0

TOTAL
886 x 2 = 1772 bytes

3.4. Conclusion

All numbers are in bytes.

ORIGINAL MEDIA LENGTH
MSEQ FILE LENGTH

(comprises optimised media, synchronisation, windowing & animations)


SMIL 1.00
MSEQ vs SMIL (%)

2608
1772

(saves : 32 %)
.smil: 494 

.rt: 28

.jpg: 1020

.mid: 962

2504

SMIL 1.00 is +41.3%
bigger than MSEQ

� Estimation with future binary encoded SMIL :


		Compressed (zip) .smil: 425 Bytes


		Compressed (zip) .rt: 771 Bytes 


		Total with ZIP compression: 42536 Bytes 


	Then SMIL 1.0 will be +68% bigger than MSEQ.


� 	Estimation with future binary encoded SMIL :


Compressed (zip) .smil: 359 Bytes


Compressed (zip) .rt: 146 Bytes


Total with ZIP compression (original .rt file is used): 2369 Bytes.


	Then SMIL 1.0 will be +34% bigger than MSEQ.





�PAGE \# "'Page: '#'�'"  ��It is a very restrictive statement if not in a context. Why not saying what SMIL does not support in comparison with MSEQ?


�PAGE \# "'Page: '#'�'"  ��Display regions are supported in SMIL 1.00 but no windowing is supported.
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