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1 Introduction

This contribution is an update of document AHG-278 and provides additional information on the necessity of a binary format for DIMS in particular regarding the script compression.

In the current 3GPP specification the usage of  gzip is mandated when using SVG Tiny.
In the DIMS specification an update mechanism will be defined. A scene update might be a very small packet. A scene might also be a small packet. Then the usage of GZIP is not appropriate as it will result in a bigger overhead and increase the parsing time.

Regarding bandwidth and network consideration, using pure XML is not suitable or will depend of the size of data to be transmitted.

A combination of XML data and gzipped data will in any case increase the parsing time both client and server side, XML parsing of a known vocabulary such as SVG has been proven to be a lot less efficient in time and memory footprint than binary decoding, and the decompression step adds even more delay and memory footprint. It is also totally unclear how a terminal will be impacted and will manage updates depending of their size and then of their format in terms of cost, memory size and CPU resources. Furthermore it would be much more efficient and simple to allow the usage of a unified format for highly dynamic services.
This option (gzip or no compression or a combination of both ) does not fulfil the following DIMS requirements:

· Section 4.1 N° 7: DIMS SHALL support efficient compression of the DIMS stream, DIMS compression SHALL NOT compromise the ability to stream DIMS content.

As a DIMS stream is composed of scene and updates, scene AND updates shall be compressed as well.
· Section 4.1 N°8: DIMS SHALL support methods to minimize the latency perceived by the end user. (OMA RME FUNC 001)
Other method for minimizing latency can be defined however the mix of Gzip and XML will induce a more high latency; which might be acceptable in certain use cases (downloaded, pushed content) but not in most of them (highly dynamic services with end-user frequent request).
· Section 4.1 N°9: DIMS SHALL allow end to end optimizations to be applied (eg: compression, preparsing, data preconditionning)  (OMA RME FUNC 25)
In addition to the high compression ratio, the LASeR binary format provides a prevalidation of content, which is part of an end-to end optimisation.
· It SHOULD be possible to package the scene and/or updates with one or more associated internal media.

· Packaging SHALL not significantly reduce the compression efficiency of the media. e.g. images, audio clips etc. 
When a media is embedded internally in a scene represented with the DIMS mediatype in raw or gzipped XML then the compression ratio may incur a penalty of up to 33% of the initial compression ratio of the media: media embedded directly in XML will always incur the 33% penalty, and media embedded in gzipped XML will incur a fraction of that penalty, fraction which depends on the actual content.
When a media is embedded internally in a DIMS mediatype encoded with the LASeR binary format then the compression ratio remains efficient due to the special encoding of data URLs, which is designed to hold the binary media data as is. This encoding does not incur any compression ratio penalty, nor does it require CPU for base 64 encoding/decoding and gzip compression/decompression.
We recommend the usage of a binary format for DIMS compression as defined in LASeR 
In LASeR, a packet is decoded directly from binary to LASeR Commands and DOM tree elements

Even when bandwidth is not an issue, the LASeR binary format delivers significantly better response times and resource usage. These 2 points are further described below.

This contribution also examines the mixing of encoded and non-encoded content within one stream.

2 Binary Validation/Parsing
In a typical DIMS use case, the terminal has to validate a received document to recover default values, exact namespace information. LASeR binary encoder performs the validation at server side and sends the document in pre-parsed format. Therefore, when encoded, a document has already reached a very good level of validity. Very few extra processing is needed on the receiver side to validate the received document. 

The validation process is used to associate type information and may give default values to every component of a LASeR/SVG document (attribute, element, leaf nodes). This mapping is performed at the encoder side to improve compression ratio and to facilitate document processing. It is used to select the proper encoding scheme for each leaf of the XML document tree. The document values are therefore transmitted in a typed format and can directly be processed by the terminal without performing any string conversion (like the time consuming "atoi" function needed when working at textual level). This allows to efficiently processing binarized XML descriptions. Data transmitted to the application can directly be consumed. There is no string conversion process required compared with other generic compression schemes as GZIP.
 As a result, LASeR binary document can be processed up to 100 times faster than its equivalent XML file.
This is true for any type of device, including but not limited to gateways in charge of substituting values at a late stage in the delivery.

3 Binary Compression
3.1 Usage on complete streams
The binary compression defined in LASeR permits to compress on average an XML document by a factor of 6, based on 450 test sequences. For the same test samples, the Gzip compression rate is only 3.4. 

Moreover, for the small size sequences (XML document under 1 Kb), the compression rate are:

· For LASeR binary : around 7.1
· For Gzip: around 1.7
Please see annex A for a complete set of results.

3.2 Mixed usage

The binary compression defined in LASeR allows the transmission of mixed encoded and non-encoded packets. Encoding can be decided on the packet per packet basis. In order to make it possible, string values of the XML IDs need to be transmitted, using the LASeRHeader attribute hasStringIDs=true. This introduces a small compression penalty: on the 450 test sequences, the average penalty is 3.8% (see annex A for full results).
We believe this mixed usage is actually not useful, and would recommend to examine precise use cases and check that there are clear requirements for it.
4 Usage on SVG Tiny1.2 

Applying the LASeR binary encoding as it is specified to a SVGT1.2 document will result in no performance losses.

5 Usage on CDF

We have tested the compression ratio of the LASeR binary format on generic XML. The result are applicable as is on CDF compression.

The compression ratio is a little better than 4 to 1. Complete results are given in Annex A 
6 Utility of Binary with Stored Documents
One benefit of the binary format is that it does not require the unpacking of the binary version to XML prior to parsing. This unpacking to XML often leads to serious problems.

Consider unpacking from gzip in general on Symbian.  RTOS's often incorrectly report the memory available to an appkication, and of course can't compensate for other tasks that start while you are unpacking. If you are anywhere near the phone's memory limit while unpacking, you cause it to crash, sometimes irreparably if you manage to expand into the protected boot sector of the device's flash rom.
So the real benefit of binary XMLin this case,  isn't OTA parsing as it comes in, but once persisted, the fact that it doesn't have to be unpacked/expanded and packed again when not in use. In fact, coupled with the advent of XIP flash, there's no need to even copy it into "active" memory.
7 Compression of Script

In order to improve the compression of scripts, we propose to adopt the following content creation method: in SVG, the script itself can be placed as text content of the <script> element or in a separate file pointed by the xlink:href attribute of the <script>. We propose to use a data: url in the xlink:href attribute, which allows to compress the script text with gzip and carry it in that attribute. 

The encoding phase will consist in a detection of a script text large enough to justify gzipping, extraction of the script text, gzipping and insertion as a data url in the xlink:href attribute. 

On the decoding side, it is not needed to invert the process as the effect is the same whether the script text is placed as text content of the script element or as a data url. The DOM tree difference is irrelevant as any DOM modification of the text of a script is ignored as per the SVG spec. 
8 Text for DIMS specification

8.1 Section 7

As the DIMS media type is composed of  a SVGT1.2 scene representation with some extensions, an update mechanism and the ability to provide script, formats for DIMS shall be able to deal with these 3 key components. DIMS format shall allow a service to be developed using only one format.

The following formats for DIMS shall be supported:

· The Binary format defined in ISO/IEC 14496-20:2006/AMD1 section 12, [x], shall be supported.
· Other TBD

Combinations of these formats is not required but may be possible.
8.1.1 Section 7.1: LASeR binary format

When the DIMS content is delivered in binary, the LASeR binary format defined in [XISO/IEC 14496-20:2006/AMD1 section 12, ], shall be supported
LASeR binary format can be used for scene and scene update whatever is the size of the data to be transmitted and provide for both scene and scene udpate:

· A high compression ratio

· Prevalidated representation format

· Fast parsing

· Genericity and extensibility (e.g.:which could be necessary for private extension )

· Lightweight footprint implementation

· Script compression with LASeR format:

The script itself will be placed as text content of the <script> element or in a separate file pointed by the xlink:href attribute of the <script>. 

A data: url in the xlink:href attribute will be used , which allows to compress the script text with gzip and carry it in that attribute. 

The encoding phase will consist in a detection of a script text large enough to justify gzipping, extraction of the script text, gzipping and insertion as a data url in the xlink:href attribute. 

On the decoding side, it is not needed to invert the process as the effect is the same whether the script text is placed as text content of the script element or as a data url. The DOM tree difference is irrelevant as any DOM modification of the text of a script is ignored as per the SVG Tiny 1.2 specification [X]
8.1.2 Section 7.2: other format TBD

8.2 Section 3

Add a reference to LASeR binary format:

[x]   ISO/IEC 14496-20:2006/AMD1: "Information technology – Coding of audio-visual objects – Part 20: Lightweight Application Scene Representation (LASeR) and Simple Aggregation Format (SAF) – Amendment 1: SVGT1.2 Support"
9 Annex A 

9.1 LASeR Binary Format Compression of LASeR Content
Here are the result of LASeR binary compression on LASeR conformance sequences:

	Name
	LSR (size in bytes)
	XML (size in bytes)
	LSR with string Ids (size in bytes)
	GZIP (size in bytes)

	1
	11303
	90547
	11786
	27968

	2_cht
	2385
	13562
	2476
	4560

	2_dwnl
	3192
	18537
	3283
	6017

	2_fnc
	2347
	13613
	2453
	4285

	2_fnnf
	3195
	18356
	3330
	5563

	2_gms
	2380
	13844
	2471
	4447

	2_msgs
	3089
	17796
	3223
	5499

	2_mvdf
	2172
	12438
	2316
	3372

	2_nw
	3166
	19096
	3301
	5920

	2_shlp
	3241
	18655
	3376
	5713

	2laser3
	1048
	6059
	1056
	978

	3_fnc
	8929
	25152
	9074
	11204

	3_fnnf
	4231
	13473
	4343
	5865

	3_mvdf
	3588
	12745
	3699
	5209

	3_shlp
	4534
	14027
	4645
	6242

	3laser
	468
	3208
	489
	857

	afrique
	8268
	23967
	8623
	8577

	afrique_AR_none
	5356
	49904
	5356
	14063

	afrique_AR_xMaxYMaxMeet
	5356
	49892
	5356
	14059

	afrique_AR_xMidYMidMeet
	5356
	49915
	5356
	14084

	afrique_AR_xMidYMidMeet_size
	5356
	49911
	5356
	14088

	afrique_AR_xMinYMinMeet
	5361
	49946
	5361
	14098

	ANIMATE_display
	202
	1150
	216
	644

	ANIMATE_display_by
	122
	885
	133
	527

	ANIMATE_display_fromto
	124
	897
	135
	538

	ANIMATE_display_to
	122
	885
	133
	528

	ANIMATE_fill_accumulate
	127
	910
	138
	537

	ANIMATE_fill_by
	123
	884
	134
	514

	ANIMATE_fill_colornone
	126
	866
	137
	518

	ANIMATE_fill_from
	126
	881
	137
	518

	ANIMATE_fill_fromto
	130
	907
	141
	529

	ANIMATE_fill_to
	126
	880
	137
	516

	ANIMATE_fill_to_additive
	126
	890
	137
	537

	ANIMATE_fill_values
	136
	902
	147
	511

	ANIMATE_fill_valuesKeyTimes
	140
	912
	151
	533

	ANIMATE_fillopacity
	141
	925
	152
	519

	ANIMATE_fontfamily
	239
	1149
	253
	634

	ANIMATE_fontfamily_valueskeytimes
	255
	1211
	269
	689

	ANIMATE_fontsize
	394
	1489
	407
	750

	ANIMATE_fontstyle
	224
	1198
	238
	659

	animate_hrefuse
	191
	1539
	191
	735

	ANIMATE_line_x2y2
	111
	749
	116
	447

	Animate_no_href
	109
	911
	109
	494

	ANIMATE_Path_C
	220
	1305
	225
	639

	ANIMATE_path_L_by
	140
	955
	151
	529

	ANIMATE_path_nohref
	219
	1313
	219
	641

	ANIMATE_stroke_fromto
	130
	900
	141
	528

	ANIMATE_strokeopacity
	141
	980
	159
	547

	ANIMATE_strokeopacity_by
	144
	964
	163
	529

	ANIMATE_strokewidth
	149
	956
	168
	516

	ANIMATE_text_xy
	140
	841
	145
	509

	ANIMATE_textAlign
	227
	1211
	241
	666

	ANIMATE_textAlign_nohref
	236
	1134
	250
	636

	ANIMATE_textAlignDisplayAlign
	230
	1331
	250
	695

	ANIMATE_tspan_nohref
	400
	1450
	400
	722

	ANIMATE_viewbox
	152
	967
	167
	533

	ANIMATE_visibility
	202
	1094
	216
	614

	animate-elem-02-t
	1169
	6740
	1255
	1414

	animate-elem-04-t
	895
	3301
	965
	1187

	animate-elem-05-t
	938
	3522
	1008
	1226

	animate-elem-06-t
	879
	3333
	948
	1190

	animate-elem-07-t
	875
	3370
	954
	1215

	animate-elem-08-t
	1106
	5018
	1175
	1392

	animate-elem-09-t
	1641
	6193
	1711
	1721

	animate-elem-10-t
	1173
	5704
	1242
	1510

	animate-elem-11-t
	1106
	5584
	1175
	1455

	animate-elem-12-t
	1230
	5779
	1300
	1538

	animate-elem-13-t
	1138
	5857
	1207
	1422

	animate-elem-14-t
	1055
	5040
	1125
	1507

	animate-elem-15-t
	1100
	5093
	1170
	1531

	animate-elem-16-t
	1020
	5008
	1090
	1490

	animate-elem-17-t
	1207
	5234
	1278
	1593

	animate-elem-18-t
	1055
	5039
	1125
	1511

	animate-elem-19-t
	1020
	5004
	1090
	1487

	animate-elem-23-t
	1012
	5049
	1082
	1611

	animate-elem-24-t
	2537
	6907
	2628
	2264

	animate-elem-25-t
	1161
	3702
	1243
	1190

	animate-elem-26-t
	973
	3611
	1043
	1113

	animate-elem-27-t
	1421
	4995
	1504
	1496

	animate-elem-28-t
	651
	3645
	720
	1178

	animate-elem-4
	189
	1199
	204
	560

	ANIMATETRANSFORM_rotate
	123
	816
	134
	485

	ANIMATETRANSFORM_scale
	130
	829
	141
	498

	ANIMATETRANSFORM_scale_rotation
	136
	892
	145
	533

	ANIMATETRANSFORM_translation
	141
	853
	149
	505

	ANIMATETRANSFORM_translation_accumulate
	143
	939
	152
	567

	ANIMATETRANSFORM_translation_additive
	141
	907
	149
	548

	anne
	12449
	103690
	12507
	28791

	asf-logo
	12448
	115142
	12637
	28444

	AV_control
	273
	2512
	306
	830

	AV_parsingaudio
	163
	944
	173
	524

	AV_parsingvideo
	182
	1062
	193
	584

	AV_RemoteStream
	152
	872
	163
	488

	AV_videosimple
	167
	995
	178
	548

	barChart
	972
	3904
	1039
	1096

	batik3D
	12525
	109466
	12716
	34025

	bonhom
	26884
	197577
	27144
	38315

	canvas
	9357
	32308
	9418
	9495

	castle_simp
	4633
	23963
	4739
	7394

	cee
	37736
	108391
	38303
	31303

	chaise2
	10201
	32773
	12356
	10308

	circle
	190
	1670
	206
	580

	circle_animate_xyr
	167
	1356
	181
	562

	circle1
	191
	1649
	207
	616

	color-prop-03-t
	1297
	6002
	1366
	1890

	color-prop-03-t
	541
	2839
	611
	958

	coords-trans-02-t
	999
	11013
	1155
	2374

	coords-trans-03-t
	992
	6368
	1148
	1796

	coords-trans-04-t
	901
	4259
	1057
	1419

	coords-trans-05-t
	925
	5809
	1069
	1775

	coords-trans-06-t
	944
	5060
	1088
	1566

	cursor
	157
	1036
	157
	540

	cursor_ApickingListeners
	263
	2647
	364
	845

	cursor_isInsideCheck
	188
	1818
	233
	704

	cursor_movement
	170
	1686
	215
	647

	cursor_pickingListeners
	240
	2556
	341
	834

	cursor_pickingListeners2
	266
	2941
	419
	892

	cursor_pickingListeners3
	345
	4315
	620
	965

	cursor_testCodec1
	230
	2869
	279
	718

	cursor_testCodec2
	614
	5666
	663
	985

	cursor_texttspan
	395
	4241
	621
	993

	cursor_trigger_noObserver
	139
	1104
	163
	600

	cursor_use
	319
	2741
	419
	913

	cursor_use2
	400
	4287
	625
	1004

	cursor_use3
	401
	4270
	627
	997

	cursor2
	307
	3465
	307
	868

	defs
	148
	1377
	188
	584

	DELETE_g
	129
	1254
	153
	518

	DELETE_svg
	130
	954
	158
	473

	DELETE_text
	332
	1248
	368
	624

	DELETE_tspan
	424
	1623
	444
	708

	DELETEINDEXED_g
	405
	1475
	436
	708

	DELETEINDEXED_svg
	408
	1506
	453
	720

	DELETEINDEXED_text
	395
	1492
	421
	705

	DELETEINDEXED_tspan
	408
	1504
	434
	720

	desk
	21720
	70107
	25465
	24646

	DX_XLS_AdminExpenses
	5002
	34193
	5002
	5395

	ellipse_animate_xy_rxry
	169
	1358
	183
	564

	europe
	42867
	118724
	43454
	33426

	FILL1Tiny
	152
	961
	163
	546

	FILL1Tiny_
	152
	966
	163
	550

	FILL2Tiny
	170
	1133
	181
	572

	FILL2Tiny_
	170
	1143
	181
	576

	flow
	11374
	59953
	11374
	18496

	gold
	8183
	41871
	8183
	12974

	gradient-linear-04-b-dt
	648
	2592
	709
	1090

	gradient-linear-06-b-dt_a
	221
	1183
	253
	620

	gradient-radial-02-b-dt
	576
	2713
	643
	878

	gradients
	498
	4366
	612
	987

	HalloweenCardAnim
	8716
	76114
	9314
	18687

	hame
	27120
	131258
	27120
	42573

	inherit_visibility_blank
	96
	687
	96
	422

	inherit_visibility_hidden
	98
	707
	98
	424

	inherit_visibility_inherit
	98
	708
	98
	430

	inherit_visibility_inheritAtRoot
	98
	709
	98
	432

	inherit_visibility_visible
	98
	708
	98
	429

	interact-zoom-01-t
	1120
	4426
	1190
	1453

	kaleidoscope
	633
	4894
	671
	1028

	kangaroo
	56126
	500495
	56838
	137894

	kangaroo1F
	1401
	11654
	1486
	4660

	karate
	79486
	606762
	80804
	122226

	kraoke
	961
	4993
	1033
	858

	kraoke3
	740
	7800
	750
	846

	lambp
	12129
	39320
	13556
	7588

	line
	90
	795
	90
	418

	line_animate_xy
	197
	1540
	213
	561

	linearGradientLine
	513
	2696
	551
	869

	linearGradientOrientation
	1610
	9493
	1684
	1167

	linking-a-04-t
	2911
	7760
	2996
	2491

	marche
	15188
	113000
	15306
	18793

	nervous
	2809
	14352
	2975
	3629

	NEWSCENE
	202
	1422
	253
	511

	nobackground
	113
	733
	113
	428

	one
	120
	907
	125
	511

	painting-fill-01-t
	784
	4958
	871
	1547

	painting-fill-02-t
	779
	5023
	866
	1551

	painting-fill-03-t
	772
	4908
	843
	1545

	painting-stroke-01-t
	1038
	3489
	1128
	1226

	painting-stroke-02-t
	1260
	3652
	1352
	1281

	painting-stroke-03-t
	1271
	3663
	1341
	1301

	painting-stroke-04-t
	1225
	4914
	1315
	1546

	parse_animateColor
	156
	1173
	201
	622

	parse_fonts
	119
	891
	130
	483

	parse_line
	116
	977
	142
	478

	parse_svg
	91
	804
	109
	443

	parse_texts
	106
	869
	117
	472

	Path_Mansion
	1009
	9550
	1073
	3349

	Path_Simple_Alpha_WideLines
	161
	1000
	168
	536

	Path_Very_Complex_Mansion
	6357
	56228
	6644
	19079

	paths-data-01-t
	2004
	12576
	2177
	2497

	paths-data-02-t
	2041
	10127
	2200
	2339

	paths-data-04-t
	1481
	6832
	1589
	2005

	paths-data-05-t
	1454
	6625
	1563
	1955

	paths-data-06-t
	1392
	5261
	1498
	1511

	paths-data-07-t
	1392
	5202
	1498
	1481

	polygon
	93
	686
	93
	400

	polyline
	114
	847
	123
	492

	radialGradientLine
	378
	1801
	401
	796

	radialGradientOrientation
	1637
	9859
	1736
	1112

	RECT
	103
	763
	103
	437

	rect_animate_xy_width_height
	169
	1333
	181
	545

	render-elems-01-t
	880
	3136
	950
	1158

	render-elems-02-t
	894
	4643
	965
	1526

	render-elems-03-t
	977
	3275
	1046
	1212

	render-elems-06-t
	1145
	4854
	1222
	1582

	render-elems-08-t
	1189
	4971
	1265
	1607

	render-groups-03-t
	2244
	7165
	2314
	2386

	REPLACE_children
	144
	1029
	155
	535

	REPLACE_children_noindex
	144
	1019
	155
	536

	REPLACE_children_tspan
	346
	1386
	355
	683

	REPLACE_ELLIPSE_rxry
	114
	963
	132
	526

	REPLACE_G_rotation
	120
	902
	125
	519

	REPLACE_G_scale
	123
	900
	128
	514

	REPLACE_G_transform
	127
	924
	132
	536

	REPLACE_G_translation
	120
	907
	125
	521

	REPLACE_LINE_x2y2
	110
	915
	119
	501

	REPLACE_multi
	456
	1929
	480
	800

	REPLACE_RECT_opacity
	139
	1104
	148
	554

	REPLACE_RECT_strokefill
	130
	1024
	136
	472

	REPLACE_RECT_strokewidth
	116
	895
	125
	521

	REPLACE_RECT_width
	119
	905
	128
	517

	REPLACE_SVG_backgroundfill
	145
	1071
	163
	597

	REPLACE_SVG_viewbox
	154
	1061
	173
	582

	REPLACE_SVG_widthheight
	153
	1126
	172
	595

	REPLACE_TEXT_fontfamily
	134
	895
	143
	541

	REPLACE_TEXT_fontsize
	130
	882
	139
	526

	REPLACE_TEXT_textalign
	129
	907
	138
	541

	REPLACE_TEXT_textcontent
	638
	2508
	684
	897

	REPLACE_TEXT_x
	130
	897
	139
	533

	REPLACE_TRIGGER_href
	167
	1476
	226
	628

	REPLACE_TSPAN_display
	388
	1553
	398
	764

	REPLACE_TSPAN_visibility
	388
	1557
	398
	773

	REPLACE_USE_y
	142
	1035
	156
	566

	retro4
	3318
	13172
	3690
	3107

	santa
	12781
	74441
	12986
	24225

	Script_Insert
	150
	1071
	163
	558

	Script_InsertDelete
	174
	1443
	235
	625

	Script_Replace
	168
	1323
	194
	601

	Script_ReplaceIndexed
	393
	2933
	453
	764

	SET_begin_dur_end
	146
	946
	154
	521

	SET_begin_dur_end_repeatC
	149
	957
	154
	539

	SET_begin_dur_end_repeatD
	148
	956
	153
	537

	SET_begin_dur_repeatC_end
	148
	958
	152
	539

	SET_begin_dur_repeatD_end
	147
	954
	152
	536

	SET_begin_dur_repeatD_repeatC_end
	147
	952
	152
	550

	SET_begin_dur_repeatDHalf_end
	147
	956
	152
	541

	SET_begin_end
	143
	937
	151
	511

	SET_begin_end_dur
	146
	939
	151
	519

	SET_Display
	196
	1097
	218
	606

	SET_displayalign
	199
	1128
	220
	627

	SET_fill
	199
	1124
	220
	612

	SET_fillopacity
	218
	1240
	244
	649

	SET_fontfamily
	210
	1113
	232
	622

	SET_fontsize
	202
	1143
	223
	633

	SET_fontsize_2
	224
	1181
	245
	640

	SET_fontsize_3
	224
	1182
	245
	641

	SET_fontstyle
	222
	1148
	244
	620

	SET_freeze
	145
	995
	152
	545

	SET_nobegin
	195
	1133
	216
	624

	SET_path_L
	140
	908
	151
	504

	SET_Polygon
	128
	891
	142
	503

	SET_Polyline
	131
	906
	146
	508

	SET_stroke
	200
	1147
	221
	631

	SET_strokeopacity
	215
	1228
	244
	668

	SET_strokewidth
	211
	1207
	240
	649

	SET_textalign
	200
	1145
	221
	636

	SET_TextTspan_Font
	193
	1071
	200
	611

	SET_visibility
	200
	1145
	221
	638

	Shape_inherit_fill_level2
	100
	721
	100
	423

	Shape_inherit_stroke
	94
	668
	94
	405

	Shape_inherit_strokewidth
	109
	733
	109
	428

	shapes-circle-01-t
	567
	3670
	638
	1166

	shapes-ellipse-01-t
	613
	5209
	766
	1386

	shapes-line-01-t
	718
	4932
	860
	1399

	shapes-polygon-01-t
	666
	5412
	807
	1554

	shapes-polyline-01-t
	665
	6178
	811
	1710

	shapes-rect-01-t
	624
	5293
	821
	1400

	struct-cond-01-t
	867
	4878
	938
	1640

	struct-defs-01-t
	1242
	4550
	1331
	1558

	struct-frag-01-t
	299
	2767
	309
	875

	struct-group-01-t
	1488
	4849
	1601
	1685

	struct-image-01-t
	939
	4257
	1032
	1469

	struct-image-03-t
	1098
	3621
	1184
	1168

	styling-pres-01-t
	553
	2433
	624
	955

	stz_a_parsing
	334
	1649
	334
	830

	stz_a_parsing2
	334
	1517
	334
	805

	stz_animate_choice
	168
	1195
	168
	554

	stz_animate_choice2
	168
	1172
	168
	609

	stz_animate_colorrendering
	103
	933
	103
	525

	stz_animate_colorrendering2
	103
	961
	103
	575

	stz_animate_display
	103
	917
	103
	512

	stz_animate_display2
	103
	945
	103
	559

	stz_animate_display-align
	120
	917
	120
	524

	stz_animate_display-align2
	120
	957
	120
	576

	stz_animate_editable
	112
	879
	112
	495

	stz_animate_editable2
	112
	919
	112
	546

	stz_animate_fill
	144
	993
	144
	560

	stz_animate_fill2
	144
	1034
	144
	592

	stz_animate_fill-rule
	180
	1143
	180
	603

	stz_animate_fill-rule2
	180
	1176
	180
	658

	stz_animate_fillstroke-opacity
	158
	1132
	158
	577

	stz_animate_fillstroke-opacity2
	158
	1150
	158
	624

	stz_animate_font-family
	135
	924
	135
	522

	stz_animate_font-family2
	135
	964
	135
	574

	stz_animate_font-style
	119
	908
	119
	516

	stz_animate_font-style2
	119
	948
	119
	569

	stz_animate_font-weight
	119
	903
	119
	512

	stz_animate_font-weight2
	119
	943
	119
	562

	stz_animate_gradientUnits
	157
	1288
	157
	627

	stz_animate_gradientUnits2
	157
	1278
	157
	666

	stz_animate_gsize
	244
	1429
	244
	601

	stz_animate_gsize2
	237
	1409
	237
	656

	stz_animate_hrefa
	198
	1310
	198
	634

	stz_animate_hrefa2
	198
	1142
	198
	657

	stz_animate_hrefuse
	191
	1463
	191
	700

	stz_animate_hrefuse2
	191
	1293
	191
	717

	stz_animate_image-rendering
	91
	861
	91
	500

	stz_animate_image-rendering2
	91
	907
	91
	553

	stz_animate_paintserver
	184
	1416
	184
	665

	stz_animate_paintserver2
	184
	1412
	184
	713

	stz_animate_parsing
	289
	1963
	289
	824

	stz_animate_parsing2
	289
	1764
	289
	841

	stz_animate_path
	174
	1076
	174
	544

	stz_animate_path2
	174
	1029
	174
	588

	stz_animate_pointer-events
	124
	958
	124
	551

	stz_animate_pointer-events2
	124
	981
	124
	586

	stz_animate_points
	193
	1067
	193
	559

	stz_animate_points2
	193
	1092
	193
	605

	stz_animate_shaperendering
	103
	933
	103
	526

	stz_animate_shaperendering2
	103
	961
	103
	576

	stz_animate_stroke-linecap
	99
	878
	99
	496

	stz_animate_stroke-linecap2
	99
	890
	99
	532

	stz_animate_stroke-linejoin
	99
	884
	99
	497

	stz_animate_stroke-linejoin2
	99
	896
	99
	534

	stz_animate_stroke-width
	137
	984
	137
	549

	stz_animate_stroke-width2
	137
	1007
	137
	584

	stz_animate_text-anchor
	120
	912
	120
	519

	stz_animate_text-anchor2
	120
	952
	120
	571

	stz_animate_vector-effect
	103
	939
	103
	505

	stz_animate_vector-effect2
	103
	960
	103
	553

	stz_animate_viewBox
	180
	1158
	180
	593

	stz_animate_viewBox2
	180
	1100
	180
	633

	stz_animate_visibility
	178
	1238
	213
	652

	stz_animate_visibility2
	178
	1233
	192
	691

	stz_animate_xy
	203
	1405
	203
	590

	stz_animate_xy2
	203
	1251
	203
	624

	stz_animateMotion_mpath
	204
	1330
	204
	640

	stz_animateMotion_parsing
	811
	3817
	811
	921

	stz_animateMotion_parsing2
	811
	2548
	811
	814

	stz_animateTransform_rotate
	255
	1683
	255
	742

	stz_animateTransform_rotate2
	255
	1630
	255
	753

	stz_animateTransform_scale
	141
	1067
	141
	606

	stz_animateTransform_scale2
	141
	1039
	141
	623

	stz_animateTransform_skew
	246
	1456
	246
	713

	stz_animateTransform_skew2
	246
	1382
	246
	695

	stz_animateTransform_translate
	198
	1506
	198
	717

	stz_animateTransform_translate2
	198
	1443
	198
	728

	stz_anyXML_replace
	111
	846
	128
	430

	stz_circle_parsing
	114
	830
	114
	477

	stz_circle_parsing2
	114
	888
	114
	533

	stz_defs_parsing
	145
	1043
	145
	556

	stz_defs_parsing2
	145
	1050
	145
	582

	stz_desc_parsing
	105
	775
	105
	447

	stz_desc_parsing2
	106
	820
	106
	491

	stz_ellipse_parsing
	117
	844
	117
	486

	stz_ellipse_parsing2
	117
	909
	117
	545

	stz_foreignObject_parsing
	207
	1233
	207
	645

	stz_g_parsing
	367
	1994
	367
	684

	stz_g_parsing2
	369
	1773
	369
	686

	stz_line_parsing
	114
	829
	114
	472

	stz_line_parsing2
	114
	879
	114
	521

	stz_linearGradient_bbox
	167
	1321
	167
	622

	stz_linearGradient_bbox2
	167
	1285
	167
	656

	stz_linearGradient_userSpace
	203
	1599
	203
	686

	stz_linearGradient_userSpace2
	203
	1440
	203
	691

	stz_metadata_parsing
	114
	1775
	114
	814

	stz_Navigation_simple
	224
	1606
	224
	656

	stz_path_parsing
	775
	3044
	775
	1339

	stz_path_parsing2
	775
	3233
	775
	1291

	stz_polygon_parsing
	253
	1706
	253
	752

	stz_polygon_parsing2
	253
	1427
	253
	704

	stz_polyline_parsing
	254
	1703
	254
	744

	stz_polyline_parsing2
	254
	1425
	254
	699

	stz_rect_parsing
	467
	3122
	467
	1324

	stz_rect_parsing2
	455
	2512
	455
	1226

	stz_set_color
	163
	1023
	163
	567

	stz_set_color2
	163
	1086
	163
	618

	stz_svg_parsing
	345
	2766
	345
	1231

	stz_svg_parsing2
	292
	2222
	292
	1106

	stz_switch_parsing
	389
	1558
	389
	641

	stz_text_parsing
	423
	1880
	423
	830

	stz_text_parsing2
	423
	1828
	423
	826

	stz_title_parsing
	104
	779
	104
	448

	stz_use_parsing
	143
	1009
	143
	540

	stz_use_parsing2
	143
	1033
	143
	574

	swingAlong
	8097
	51318
	8196
	7244

	SWITCH_systemLanguage
	600
	1878
	600
	747

	sydn
	3308
	17180
	3308
	5774

	test
	1536
	5298
	1536
	1581

	Text_inherit_font
	118
	727
	118
	439

	Text_simple
	111
	701
	111
	426

	Text_simple_CRLF
	129
	751
	129
	457

	Text_simple_CRLF_AA
	136
	817
	136
	495

	Text_simple_CRLF_CC
	141
	843
	141
	503

	Text_simple_troplong
	163
	769
	163
	477

	Text_tspan_2niveaux
	225
	956
	225
	539

	Text_tspan_3niveaux
	310
	1130
	310
	600

	text_tspan_display
	252
	1064
	252
	582

	Text_tspan_inherit_4levels
	372
	1322
	372
	665

	text_tspan_visibility_BH
	292
	1113
	292
	589

	text_tspan_visibility_HI
	293
	1134
	293
	596

	text_tspan_visibility_HV
	293
	1134
	293
	594

	text_tspan_visibility_VHV
	294
	1155
	294
	596

	Text_xy
	121
	758
	121
	452

	text-fonts-01-t
	880
	4460
	960
	1518

	text-fonts-02-t
	1586
	4326
	1656
	1508

	text-ws-01-t
	2138
	6772
	2209
	2056

	text-ws-02-t
	2135
	6891
	2206
	2117

	tiger
	13710
	122678
	13710
	51413

	tiles
	3311
	27318
	3650
	1376

	top
	826
	2816
	886
	852

	topk
	10647
	53897
	10647
	14870

	tram
	14844
	73117
	14844
	25084

	trigger_AnimationLinking
	167
	1095
	194
	585

	trigger_RepeatSet
	153
	1091
	177
	591

	trigger_setBeginEnd
	167
	1095
	194
	580

	use_animate_xyr
	178
	1429
	196
	557

	Use_AnimatedPath
	149
	1003
	154
	563

	USE_intotspan
	283
	1149
	290
	606

	Use_Path
	129
	861
	134
	480

	USE_tspan
	248
	1078
	255
	577

	USE_tspan_5levels
	326
	1356
	333
	636

	USE_tspan_5levels_anim
	349
	1484
	356
	705

	USE_tspan_inherit
	261
	1117
	267
	598

	vankoch
	8367
	66002
	8372
	7163

	VF_Menu
	11303
	90557
	11782
	27990

	vf_pieChart
	888
	5063
	961
	1154

	VF_proto1
	7895
	55659
	8293
	17641

	VF_proto2
	7906
	55667
	8304
	17666

	VF_proto3
	7888
	55651
	8287
	17650

	VF_proto4
	7901
	55663
	8300
	17660

	VF_protoindex
	9743
	68814
	10372
	18427

	vfindex
	956
	4044
	956
	735

	videosimple
	157
	1078
	168
	544

	videosimple1
	162
	1108
	172
	559

	zoom
	130
	803
	130
	410

	zoom_disabled
	130
	845
	130
	454

	
	802847
	4881117
	832616
	1406983

	
	
	LASeR average

 compression = 6,08
	penalty for including

string IDs = 3,58%
	GZip average

compression = 3,47


9.2 Compression Results for Files Smaller than 1Kb

	Name
	LSR (size in bytes)
	XML (size in bytes)
	GZIP (size in bytes)

	ANIMATE_display_by
	122
	885
	527

	ANIMATE_display_fromto
	124
	897
	538

	ANIMATE_display_to
	122
	885
	528

	ANIMATE_fill_accumulate
	127
	910
	537

	ANIMATE_fill_by
	123
	884
	514

	ANIMATE_fill_colornone
	126
	866
	518

	ANIMATE_fill_from
	126
	881
	518

	ANIMATE_fill_fromto
	130
	907
	529

	ANIMATE_fill_to
	126
	880
	516

	ANIMATE_fill_to_additive
	126
	890
	537

	ANIMATE_fill_values
	136
	902
	511

	ANIMATE_fill_valuesKeyTimes
	140
	912
	533

	ANIMATE_fillopacity
	141
	925
	519

	ANIMATE_line_x2y2
	111
	749
	447

	Animate_no_href
	109
	911
	494

	ANIMATE_path_L_by
	140
	955
	529

	ANIMATE_stroke_fromto
	130
	900
	528

	ANIMATE_strokeopacity
	141
	980
	547

	ANIMATE_strokeopacity_by
	144
	964
	529

	ANIMATE_strokewidth
	149
	956
	516

	ANIMATE_text_xy
	140
	841
	509

	ANIMATE_viewbox
	152
	967
	533

	ANIMATETRANSFORM_rotate
	123
	816
	485

	ANIMATETRANSFORM_scale
	130
	829
	498

	ANIMATETRANSFORM_scale_rotation
	136
	892
	533

	ANIMATETRANSFORM_translation
	141
	853
	505

	ANIMATETRANSFORM_translation_accumulate
	143
	939
	567

	ANIMATETRANSFORM_translation_additive
	141
	907
	548

	AV_parsingaudio
	163
	944
	524

	AV_RemoteStream
	152
	872
	488

	AV_videosimple
	167
	995
	548

	DELETE_svg
	130
	954
	473

	FILL1Tiny
	152
	961
	546

	FILL1Tiny_
	152
	966
	550

	inherit_visibility_blank
	96
	687
	422

	inherit_visibility_hidden
	98
	707
	424

	inherit_visibility_inherit
	98
	708
	430

	inherit_visibility_inheritAtRoot
	98
	709
	432

	inherit_visibility_visible
	98
	708
	429

	line
	90
	795
	418

	nobackground
	113
	733
	428

	one
	120
	907
	511

	parse_fonts
	119
	891
	483

	parse_line
	116
	977
	478

	parse_svg
	91
	804
	443

	parse_texts
	106
	869
	472

	polygon
	93
	686
	400

	polyline
	114
	847
	492

	RECT
	103
	763
	437

	REPLACE_ELLIPSE_rxry
	114
	963
	526

	REPLACE_G_rotation
	120
	902
	519

	REPLACE_G_scale
	123
	900
	514

	REPLACE_G_transform
	127
	924
	536

	REPLACE_G_translation
	120
	907
	521

	REPLACE_LINE_x2y2
	110
	915
	501

	REPLACE_RECT_strokewidth
	116
	895
	521

	REPLACE_RECT_width
	119
	905
	517

	REPLACE_TEXT_fontfamily
	134
	895
	541

	REPLACE_TEXT_fontsize
	130
	882
	526

	REPLACE_TEXT_textalign
	129
	907
	541

	REPLACE_TEXT_x
	130
	897
	533

	SET_begin_dur_end
	146
	946
	521

	SET_begin_dur_end_repeatC
	149
	957
	539

	SET_begin_dur_end_repeatD
	148
	956
	537

	SET_begin_dur_repeatC_end
	148
	958
	539

	SET_begin_dur_repeatD_end
	147
	954
	536

	SET_begin_dur_repeatD_repeatC_end
	147
	952
	550

	SET_begin_dur_repeatDHalf_end
	147
	956
	541

	SET_begin_end
	143
	937
	511

	SET_begin_end_dur
	146
	939
	519

	SET_freeze
	145
	995
	545

	SET_path_L
	140
	908
	504

	SET_Polygon
	128
	891
	503

	SET_Polyline
	131
	906
	508

	Shape_inherit_fill_level2
	100
	721
	423

	Shape_inherit_stroke
	94
	668
	405

	Shape_inherit_strokewidth
	109
	733
	428

	stz_animate_colorrendering
	103
	933
	525

	stz_animate_colorrendering2
	103
	961
	575

	stz_animate_display
	103
	917
	512

	stz_animate_display2
	103
	945
	559

	stz_animate_display-align
	120
	917
	524

	stz_animate_display-align2
	120
	957
	576

	stz_animate_editable
	112
	879
	495

	stz_animate_editable2
	112
	919
	546

	stz_animate_fill
	144
	993
	560

	stz_animate_font-family
	135
	924
	522

	stz_animate_font-family2
	135
	964
	574

	stz_animate_font-style
	119
	908
	516

	stz_animate_font-style2
	119
	948
	569

	stz_animate_font-weight
	119
	903
	512

	stz_animate_font-weight2
	119
	943
	562

	stz_animate_image-rendering
	91
	861
	500

	stz_animate_image-rendering2
	91
	907
	553

	stz_animate_pointer-events
	124
	958
	551

	stz_animate_pointer-events2
	124
	981
	586

	stz_animate_shaperendering
	103
	933
	526

	stz_animate_shaperendering2
	103
	961
	576

	stz_animate_stroke-linecap
	99
	878
	496

	stz_animate_stroke-linecap2
	99
	890
	532

	stz_animate_stroke-linejoin
	99
	884
	497

	stz_animate_stroke-linejoin2
	99
	896
	534

	stz_animate_stroke-width
	137
	984
	549

	stz_animate_text-anchor
	120
	912
	519

	stz_animate_text-anchor2
	120
	952
	571

	stz_animate_vector-effect
	103
	939
	505

	stz_animate_vector-effect2
	103
	960
	553

	stz_anyXML_replace
	111
	846
	430

	stz_circle_parsing
	114
	830
	477

	stz_circle_parsing2
	114
	888
	533

	stz_desc_parsing
	105
	775
	447

	stz_desc_parsing2
	106
	820
	491

	stz_ellipse_parsing
	117
	844
	486

	stz_ellipse_parsing2
	117
	909
	545

	stz_line_parsing
	114
	829
	472

	stz_line_parsing2
	114
	879
	521

	stz_title_parsing
	104
	779
	448

	Text_inherit_font
	118
	727
	439

	Text_simple
	111
	701
	426

	Text_simple_CRLF
	129
	751
	457

	Text_simple_CRLF_AA
	136
	817
	495

	Text_simple_CRLF_CC
	141
	843
	503

	Text_simple_troplong
	163
	769
	477

	Text_tspan_2niveaux
	225
	956
	539

	Text_xy
	121
	758
	452

	Use_Path
	129
	861
	480

	zoom
	130
	803
	410

	zoom_disabled
	130
	845
	454

	
	15838
	112972
	64983

	
	
	LASeR average
 compression = 7,13
	GZIP average
 compression = 1,74


9.3 LASeR Binary Format Compression of Generic XML Content

Here are the full results of the experiments of encoding generic XML with the LASeR binary format. The test suite used is the one from ISO/IEC 23001-1. These results were initially reported in MPEG contribution m13691.
	Name
	anyXML (size in bytes)
	XML (size in bytes)
	ratio

	06-DIA-UED
	2943
	6474
	45%

	07-DIA-BSDLink
	724
	1204
	60%

	08-DIA-gBSD-01_(JP2)
	131164
	242816
	54%

	08-DIA-gBSD-02_(M4V)
	416666
	512575
	81%

	09-DIA-AQoS
	1031
	2722
	38%

	10-DIA-UCD
	962
	2137
	45%

	11-DIA-MDA
	1015
	1763
	58%

	12-DIA-SM
	441
	856
	52%

	13-DIA-DIAC
	729
	1075
	68%

	album
	7883
	27994
	28%

	bim-rel1
	982
	2137
	46%

	bim-rel2
	2106
	4525
	47%

	bim-rel3
	1481
	2875
	52%

	bim-rel4
	1906
	3891
	49%

	bim-rel5
	1852
	3839
	48%

	book
	225
	751
	30%

	chill_out
	2432
	6861
	35%

	classical
	3228
	9381
	34%

	ColorLayout
	444
	1188
	37%

	ColorSpace
	342
	713
	48%

	ColorStructure
	1873
	2825
	66%

	descriptionExample000
	35659
	103947
	34%

	descriptionExample001
	312
	2728
	11%

	descriptionExample002
	758
	3557
	21%

	descriptionExample003
	758
	3557
	21%

	descriptionExample004
	407
	2939
	14%

	descriptionExample005
	305
	2807
	11%

	descriptionExample006
	465
	3107
	15%

	descriptionExample007
	373
	3211
	12%

	descriptionExample008
	419
	3042
	14%

	descriptionExample009
	383
	2992
	13%

	descriptionExample010
	306
	2859
	11%

	descriptionExample011
	813
	3583
	23%

	descriptionExample012
	408
	2931
	14%

	descriptionExample013
	532
	3146
	17%

	descriptionExample014
	508
	3056
	17%

	descriptionExample015
	587
	3313
	18%

	descriptionExample016
	479
	3079
	16%

	descriptionExample017
	314
	2835
	11%

	descriptionExample018
	429
	3047
	14%

	descriptionExample019
	473
	3322
	14%

	descriptionExample020
	410
	3031
	14%

	descriptionExample021
	255
	2696
	9%

	descriptionExample022
	363
	2924
	12%

	descriptionExample023
	453
	3178
	14%

	descriptionExample024
	845
	3702
	23%

	descriptionExample025
	1477
	5120
	29%

	descriptionExample026
	624
	3423
	18%

	descriptionExample027
	296
	2788
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