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1 Reason for Contribution

This input contribution takes place in the context of the OMA-WID_0012-DS-1_3-V1_0-20050412-D document and concerns part 1 (reducing traffic).

Data traffic can be drastically reduced by compressing SyncML packages.
2 Summary of Contribution

We propose in this contribution a simple mean to study the interest of compression techniques applied to SyncML packages, and a sample case study with gzip. 
3 Detailed Proposal

Use case :

1. When a user synchronizes his personal data (Address Book, Calendar, etc.) with a SyncML client, excessive synchronization duration may put a curb on protocol acceptance. So any mean to reduce package size will surely strengthen SyncML audience. For the user, package size reduction will provide the following benefits
· reducing connection time thus reducing connection cost and billing.
· reducing synchronization duration thus eliminating possible user feeling that synchronization is slow.
     General Study :
In order to evaluate the benefits of using any compression format we have to know under which circumstances transmission time benefits is higher than compression time cost.
Here are the parameters we have to evaluate in order to determine if a specific compression technique can improve transmission speed.
Compression ratio

This ratio is defined as : (size of the compressed file)/(size of the original file). The smaller the compression ratio is, the better is the compression. A compression ratio of 1 means that no compression has been done, a compression ratio of 0.5 means that the compressed file is half the original data size.
Compression Time
This measure indicates the time needed for compressing the data to send. Although it is dependent of the file size, we propose to make the assumption that compression time is only algorithm dependent and in our case: constant.
Decompression Time

This measure indicates the time needed for decompressing the data received from the network. Although it is dependent of the file size, we propose to make the assumption that compression time is only algorithm dependent and in our case: constant.

Memory Footprint

This measure indicates how much memory is needed for the compression task. This aspect has to be investigated, but is clearly implementation dependant. We can make the assumption that at least compression implies to allocate double memory size for message storage.
Transmission gain

The transmission gain corresponds to the ratio between the time needed to send compressed data (including compression  at the source and decompression at the target) and the time needed to send uncompressed data. If this ratio is greater than one the compression offers no benefits.
If we make the hypothesis that compression time and decompression time are constant, the total transmission time for compressed data can be expressed as:

total transmission time = compression time + (compression ratio)*( size of the original file /transfer rate) + decompression time

This formula can also be applied for non-compressed data (compression time=0, decompression time=0, compression ratio=1) and leads to the transmission gain that can be expressed as:

Transmission gain= (compression time + (compression ratio)*( size of the original file /transfer rate) + decompression time)/ (size of the original file /transfer rate)
If greater than 1 this ratio indicates that the compression method used cannot speed up data transmission. This can be due to the following factors:

· Compression method is not effective enough

· Compression/decompression times are too long.
The following figure shows roughly the transmission time depending on data size for various transfer rates (GSM and GPRS)
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Figure 1 : transmission time
gzip compression performance :
gzip means "GNU zip" and is a compression tool based Huffman and LZ77 algorithms. In order to allow easier integration,  the zlib library has been written:

Excerpt from the zlib home page (http://www.zlib.net/) : 
"zlib is designed to be a free, general-purpose, legally unencumbered -- that is, not covered by any patents -- lossless data-compression library for use on virtually any computer hardware and operating system. The zlib data format is itself portable across platforms. Unlike the LZW compression method used in Unix compress(1) and in the GIF image format, the compression method currently used in zlib essentially never expands the data. (LZW can double or triple the file size in extreme cases.) zlib's memory footprint is also independent of the input data and can be reduced, if necessary, at some cost in compression."
Detailed technical aspect can be found at: http://www.zlib.net/zlib_tech.html
The gzip format and algorithm are described in RFC 1950, RFC1951 and RFC 1952.
SyncML message compression with gzip :
We used gzip 1.2.4 reference implementation on a set of  62 SyncML messages (31 from server 32 from client). Some of them contained data (vCard), others not. The average message size was 3800 bytes. The average compression ratio we obtained was 0.3 which is comparable with statistics given at http://compression.ca/act/act-text.html (this site gives a compression ratio of 0.32)
We used the same gzip implementation on a set of 32 wbxml encoded SyncML messages, the average size is 700 bytes. The compression ratio is 0.65
"Synthetic" message compression with gzip.

To evaluate the benefits of gzip compression when SyncML messages carry data, we have generated synthetic SyncML messages containing a variable number of vCards. The generated messages are then compressed and the compression ratio is calculated. We used the same method to evaluate compression ratio of WBXML messages.

Here is an example of the vCards we generated

BEGIN:VCARD

VERSION:2.1

N:Haraucourt;Stephanie;;;

TEL:+33119959078

EMAIL:Haraucourt.Stephanie@wanadoo.fr

ADR:;;Boulevard du Montparnasse;Paris;75000;France

END:VCARD

The average size of a vCard is 151 bytes.
The compression ratio we obtained for SyncML messages depending on the number of contained vCards are showed in the following table.

	contacts
	uncompressed
	compressed
	Ratio

	10
	4594
	1082
	0,2355246

	25
	9494
	1700
	0,17906046

	50
	17726
	2645
	0,14921584

	75
	26103
	3582
	0,13722561

	100
	34387
	4467
	0,12990374

	125
	42603
	5344
	0,12543718

	150
	50911
	6296
	0,12366679

	200
	67796
	8016
	0,11823706

	250
	84364
	9718
	0,11519131

	300
	101197
	11567
	0,11430181

	400
	134332
	14951
	0,11129887

	500
	167624
	18515
	0,11045554


Table 1 : compression ratios for SyncML messages
For small number of contacts (10), compressed messages size is 4 times smaller than uncompressed one.
For large number of contacts (>100), compressed messages size is 8 times smaller than uncompressed one.

The following table shows the obtained compression ratio for WBXML messages.

	contacts
	uncompressed
	compressed
	ratio

	10
	2236
	868
	0,3881932

	25
	5170
	1569
	0,30348162

	50
	10063
	2590
	0,25737852

	75
	14891
	3653
	0,24531596

	100
	19694
	4581
	0,23260892

	125
	24635
	5583
	0,22662878

	150
	29500
	6458
	0,21891525

	200
	39351
	8280
	0,21041397

	250
	49003
	10111
	0,20633431


Table 2: Compression ratios for WBXML messages
Although the compression is not as efficient as for pure SyncML messages (see figure 3), compressed WBXML messages and compressed SyncML messages have nearly the same size as showed in the figure 2
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Figure 2: compressed message size
The following figure is a comparison of the compression ratios obtained for SyncML messages and WBXML messages.

Gzip compression in 60 % more accurate for SyncML messages than WBXML messages but at the end the message compressed size is nearly the same.
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Figure 3: compression ratios for WBXML/SyncML messages
Compression time constraints
As exposed in the general study, we have a transmission gain (TG) if and only if TG<1 that means

(compression time + (compression ratio)*( size of the original file /transfer rate) + decompression time)/ (size of the original file /transfer rate) <1
If we take the hypothesis that compression time and decompression time are the same we must have

Compression time < 0.5(1- compression ratio)*(size of the original file/ transfert rate))

So as an example, if we take the hypothesis that the compression ratio is 0.3 and that the transfer rate of 10 kbps (GSM), it means that if we want to have a transmission gain we must have

compression time) < 0.035*(size of the original file)
So for an average file size of 3800 bytes we must have

Compression time < 133 ms

For a SyncML message containing 10 contacts (~4594 bytes) we must have

Compression time <351,2 ms

For a WBXML message containing 10 contacts (~2236 bytes) we must have 

Compression time <68.4 ms

The following table and figure show the authorized compression time depending on the number of contacts contained in a message. The considered compression ratios are those found in tables 1 and 2
	Contacts
	compression time (ms) for GSM transfert rate and SyncML messages
	compression time (ms) for GSM transfert rate and WBXML messages

	10
	351,2
	68.4

	25
	779,4
	180.05

	50
	1508,1
	373.65

	75
	2252,1
	561.9

	100
	2992
	755.65

	125
	3725,9
	952.6

	150
	4461,5
	1152.1

	200
	5978
	1553.55

	250
	7464,6
	1944.6

	300
	8963
	

	400
	11938,1
	

	500
	14910,9
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Conclusion :
As a first conclusion, the use of the gzip algorithm for long SyncML messages allows high message size reduction. Unfortunately, for short messages the gzip implementation must be well optimized to bring any measurable improvement.

4 Intellectual Property Rights

We are not aware of any IPR related to this contribution.
5 Recommendation

This prospective study showed that despite time constraint, the gzip compression can drastically reduce SyncML package size. 
We propose to the OMA DS group to follow on by endorsing the following actions:

· Test a reference implementation of the algorithm on a device in order to know if the compression time allows a real transmission gain. (The first test - with non optimized code -  made under j2me on a Nokia 6630 using the jzlib package shows a computation time of roughly 80 ms).
· Complete the study with other data types like emails.

· Apply the above presented methodology to other compression techniques.
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