INTERNATIONAL ISO/IEC
STANDARD 21000-7

First edition
2004-10-15

Information technology — Multimedia
framework (MPEG-21) —

Part 7:
Digital Item Adaptation

Technologies de liinformation—,Cadre multimédia (MPEG-21) —
Partie 7 Adaptation d'article numerique

Reference number
ISO/IEC 21000-7:2004(E)

ISO|IEC
Sl S © ISO/IEC 2004




ISO/IEC 21000-7:2004(E)

PDF disclaimer

This PDF file may contain embedded typefaces. In accordance with Adobe's licensing policy, this file may be printed or viewed but
shall not be edited unless the typefaces which are embedded are licensed to and installed on the computer performing the editing. In
downloading this file, parties accept therein the responsibility of not infringing Adobe's licensing policy. The ISO Central Secretariat
accepts no liability in this area.

Adobe is a trademark of Adobe Systems Incorporated.

Details of the software products used to create this PDF file can be found in the General Info relative to the file; the PDF-creation
parameters were optimized for printing. Every care has been taken to ensure that the file is suitable for use by ISO member bodies. In
the unlikely event that a problem relating to it is found, please inform the Central Secretariat at the address given below.

© ISO/IEC 2004

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized in any form or by any means,
electronic or mechanical, including photocopying and microfilm, without permission in writing from either ISO at the address below or
ISO's member body in the country of the requester.

ISO copyright office

Case postale 56 « CH-1211 Geneva 20

Tel. +412274901 11

Fax +41 22749 09 47

E-mail copyright@iso.org

Web www.iso.org
Published in Switzerland

ii © ISO/IEC 2004 — Al rights reserved



ISO/IEC 21000-7:2004(E)

Contents Page
L o] =NV o viii
L o Yo 1H T 2 oY o ix
1 ST o o -SSP SRR 1
1.1 7= o 1= | 1
1.2 Organization of the dOCUMENt ... e n e e e e s e s smmmne e e s s nnnn 1
1.3 Overview of Digital Item Adaptation ... e 1
1.4 Overview of Digital Item Adaptation tOOISs........ccccciiiiccccirii e 2
1.5 Relation between Digital Item Adaptation and other parts of ISO/IEC 21000 ..........cccccerreriiccccnnnee 3
1.6 Relation between Digital ltem Adaptation and ISO/IEC 15938 ... 4
2 NOIrmMative refErENCES ... .. e s mmn e e e s sa s e e e e e e e nmnnns 4
3 Terms, definitions, symbols, and abbreviated terms............cco s 5
31 Terms and definitioNS ... e e 5
3.1.1  General terms and defiNitioNS ..o 5
3.1.2 DIA-specific terms and definition.......... .o 6
3.2 Symbols and abbreviated terms..........ccccoii i e 7
3.3 SChema OCUMIEBNLES .......copureeereersesmnnneessmeenrasasnnesesanssnrasssnns aaespamssras asmssepesssnessssssnnesssssnnesssssnnessssneesssssnnens 8
3.4 Use of prefixes in this specification.../ .. .. i i e Ve e ssnee e e nmnnes 8
3.5 URI fragment identifiers for XML doCUMENLS........ccccccccimrriiiiiiismmireen s csssnees e s e s ss s ssmsse s e sessssssssnnnns 9
3.5.1 Syntax of URI fragment identifiers ..l . e e e 9
3.5.2 URI fragment identifiers @Xamples.......ccccoiiiiiiccciieemiiiiiniscccssssr e s sssse e s s s s smms e e e e e s s s e e e neeas 9
4 572011 0 F- T8 o To ] £ o R e 10
41 Introductiontps/standards.ten.aycatalogstandards/SISVO LoV L : 3 0 L im0 A0m e 10
4.2 Schema Wrapper ............. e 0Ll 0ot e L e 10
4.3 =TT Y o = 10
L e B 0114 o T LW e 1 o o P 10
4.3.2 Base tyPes SYNtAX.....ccccieiiiiiiriiiiiri iR n e 1
4.3.3 Base types SeMaANICS........ccuiiiiiiiiiiiiiiieieeeeee s e e s e e e e e e rrrererrrerererersrEEEsEEERmRRRRRRRREEERerenenenen 1
4.4 Description metadata..........coeeeeeeemmeeee e 1
N Mt B 01 o T LW T 1 e o 1
4.4.2 Description metadata SYNtax.........ccccceeiiiiiiiiiimmsiss s s se s s s —————msmsmsmsmsmsrerenene 12
4.4.3 Description metadata semantiCs..........cccouviiiiiiiii e ————————————————— 12
4.5 ROOL €IEMENES ... e 12
L 0t B 01 1o T LW e 1 o o P 12
4.5.2 RoOOt element SYNEAX.......cccciiiiiiiiiiiirr e ————— 13
4.5.3 Root element SEMaNtiCS. ... e 13
L B S 3 Yo =Y [T 0 Lo o = - 14 o == 14
4.6 =] =T =T o T 15
L e B 01 1o T LW e 1 o o P 15
L BT £ = (=Y oY o LT oYY ) PSP 15
4.6.3 Reference SEMANLICS ........cccciiiieicierirerr e e s e e e e m e e e e e e e s e e e e s mn e e e enne e e e nnne s 15
4.6.4 Reference eXamPIES .......ccccciiiiiiciiiiiiiriirscccsse e e e s s s s sssss e e e e s s s s s sms e e e e e e s e e s s s mn e e e e e esaae s nnnnneeaannnnnnnns 15
5 LOW-leVel datatyPes ......cccemmmmmmmmmememeeieeneeennnnnnnnnnsnnssssssnss s ssssssasasasasasasasassssnnnnnnsnnnnnnnnn 16
51 L o Yo U o oY o 16
5.2 Unsigned integer datatypes ........cuueeeeeeeeeemecemmmmcemmmmmemneensssnssssnsnsssnsnsssssssnssssssssssssssssssssssssssssssssssnnnnnnnnnn 16
L3072 T | 411 o Yo 11T 1 ' o 16
5.2.2 Unsigned integer datatypes Syntax ........cccccciimiiiiieiiinniis s 16
5.2.3 Unsigned integer datatypes semantiCs ...........cccuviiiiinriiinnnsi 18
5.3 CommON datatyPes......ccceeiiiiiriiirr i ————— 18
L 0 T 1411 o Yo 11T 1 ' o T 18

© ISO/IEC 2004 — Al rights reserved iii



ISO/IEC 21000-7:2004(E)

5.3.2
5.3.3
5.3.4
5.4

5.4.1
5.4.2
543
5.5

5.5.1
5.5.2
5.5.3

6.1
6.2
6.3
6.3.1
6.3.2
6.3.3
6.4
6.4.1
6.4.2
6.4.3
6.4.4
6.4.5
6.4.6
6.4.7
6.4.8
6.4.9
6.4.10
6.4.11
6.4.12
6.4.13
6.4.14
6.4.15
6.4.16
6.4.17
6.4.18
6.4.19
6.5
6.5.1
6.5.2
6.5.3
6.5.4
6.5.5
6.5.6
6.5.7
6.5.8
6.5.9
6.5.10
6.5.11
6.5.12
6.5.13
6.5.14
6.5.15
6.5.16
6.5.17
6.5.18
6.5.19
6.5.20

Single value datatypes.........ccccccieiiiiiciciiiiriir s csssrr s e s e e e e nn e e e e e nnneeeneen 19
B2 e o T g = = 14 o =R 20
=D Qe F= T =14/ o 1= L= 23
(2= T3 = Ted (g 1] 4 o3 4 o) o O SPRPP 25
1o T LW T 4} o 25
Base stack fUNCLioN SYNTaX ........ccccciiiiiiiiccicecrrir s sssme e e e s s nmn e e e e e nmnnns 26
Base stack function SemMantiCs.........cooiiiiiii e e 27
Argument types and eXtENSIONS ..... ... s 27
0 Yo 11T o) o 27
Argument types and extenSioNS SYNtAX ......ccccciiciiiiiiiiirc e e 28
Argument types and extensions SEMaNtiCS ..o e 30
Usage environment description tools..........ccciiiiiiiinniiiii s 33
1o T LW T e} o 33
EST 3 41T 4 g E= ATV =T o - OSSR 33
USage ENVIFONMENL ........cceieieieeieeeereresenne e mnenesennsn s e s nsmsmsmsmsmsmsmsmsmsssssssssssssssnsssssssssssssssssssssssssssnnnnnnnnnnnnnnn 34
1o T LW T e} o 34
Usage enVvironmMeNnt SYNTAX.......cucueueieierimmimemmsmmmssssssenssesnesnnnsnsmsmsmssssssssssssssssssssssssssssssssssssssssssssssnnsnnnnnnn 34
Usage environment SEMANLICS ......covviiiieiimiiiemeiiireieercecr e e s s s m s s s s snsssnsnssssssssssssssssssssssssssssssnnnnnn 35
L0 LYY g o] 4B T o =T o3 1 o= 35
0 Yo 11 T o) o 35
0 L= 35
0 L= P 36
L0 L= o 37
USAQEPIeferENCEeS .......coiiiieiii it e 38
USQQEHISTONY ...coeeiieieiemrarcseeenceeemnaspaner s s nnsmnmsnamsmnmsnsnassnsassssnassssassssasassssansssasassssssesssssssssssssnnnnnnnnnnnnnnnnnnnn 39
AudioPresentationPreferences....... . Ll i iV eV e 41
DisplayPresentationPreferencCes............oiicreceiivmiiicissecime s ssss s crnsnseeessessssssssssessssessssssssnmsssssssssasmnnns 47
ColorPreference.......occccmeeene i e L L e e L e 48
StereoscopiCVideOCONVEISION ........c.cccceceiiiiiiiiecccsserr e e sssse s e s s s s s s s smme e e e ee s s s nmn e e e e e e s sns s nnnenenas 51
GraphicsPresentationPreferencCes ...... o o i i i ve i tkistanmeneresssssssssnnssensssssssssssnssssssssssssssnnnssssssesen 53
CONVEIrSIONPIEfEIrONGCE /iusmnnrtoreinnisadsaniinnrininnsiasesasinnnduskensks i aainndedes sus dsshaninh fhns@ds hinnnmnnnnsssssassssnnsessansann 54
PresentationPriorityPreferenCe ..q..auiisnsiucivianseiarsssni (363msttrininant e nnsssresssssnnsssssssssssssssssssasssssssassnssanss 59
Lo XoT DE=T 0 72N 4 1= 11 o) o 63
Auditorylmpairment ... ——— 68
R4 T U 111407 F= 114 4 =Y o 1 70
ColorVisionDefiCIBNCY .....ccceiiiiiiiiiiiir i e 73
[ LoY o 11 11 Y409 4 B L= Ued (=] 4 £=3 £ o3 SRR 76
D T3 T - 1 oY o 80
L= 4T T LI o= T o 2= o1 =3 81
1o T [0 T e} o 81
L= .11 = 82
=1 .11 T 82
L0 o T 1= o 0= T- e 1| 114 = 83
CodecCapability ......cccceriiiriiiriirr i ————————————— 84
L0 aTe [T o] o - T = 14 =1 =) 87
D= o] £ 89
D =T o] 3N 90
DisplayCapabilities.........ccciiiiiiiiiie e s a e mnnns 91
X8 o [T T 11§ o 10 3 PSSR 94
X8 o [T T 11 o 1 U | SRS 95
AudioOutputCapabilities ........ccccciiiiiciciccrrre s e nn e e e e e e e s 96
UserinteractionINPULS ..........coooeiiiiiiiiiic s e s e s s s e e s s s s s s s s s sssssssssssssssssnnnnnnnnnnnnnnn 97
UserinteractionInput ...........oooooiieieiiiee s s e s s sssssssssssnnnnnnnnnnnnnnnn 98
D LT oY 0 - T S PRRPRRN 102
V1LY {0 4 B T Vo £=0 = o= 102
85 e - T = 103
85 o - T - 104
StorageCharacteristiCs ..o ———————— 105
D T 1 1 PN 106

© ISO/IEC 2004 — Al rights reserved



6.5.21
6.5.22
6.5.23
6.5.24
6.5.25
6.5.26
6.5.27
6.5.28
6.6
6.6.1
6.6.2
6.6.3
6.6.4
6.6.5
6.6.6
6.7
6.7.1
6.7.2
6.7.3
6.7.4
6.7.5
6.7.6
6.7.7

ISO/IEC 21000-7:2004(E)

D - | 7 1 SO 106
DatalOCharacteriStiCs.......cccciiiiiiiicicrrir e s n e e e s e s s mnne e e e e e s s mn e e e e e snnnnnn 107
BENCRMAIKS ... s s nrmnmnmnmnmnmnnnnnn 108
BeNCRMATK.........ooee s s s ssssssssnsssssrnnnnnnnnnnnnnnnnnnn 109
CPUBENCRMAIK ... iccccccier s csss e ee e s s s s s ms s e e e e s s e mms s e e e eesa e s s amn e e e e eesea s snmnnneenessnssnnnnsennnn 110
I8 41 T=0 01 = 2= 4 T2 4T P TG 111
L 1 o e o L3 PSPPSR 111
Terminal capabilities eXamPIes ... e 113
Network characteriStiCs. ... ... e 115
0o Yo [0 Lo o o N 115
NEEWOIKS ... s ea s snnmsnsnsnsnsnnnnnnnnn 116
11123 ) o N 116
NetWOorKCapability .........cccocriieiiiiiccc s csce e e s se s s s asm e e e e e e e s s s s nmne e e e e ee s e mnneeeeesnnnnnn 117
NetWOrKCONAItiON .........eeiiiiii s s s s smn e e e e e s s s s amnne e e e e e easnneneeesnnnnnn 118
Network characteristics eXample ..........ooeee s mmn 120
Natural environment characteristiCs. ... e 120
oo [0 T o o 120
NaturalENVIFONMENES ......coeeeeceeeeececeeecece e s s e e s n e e e e s nm s mmnnnn 121
NaturalENVIrONMENt ... s s s s s s ssssssssssssssssnssssnnnnnnnnnnnnn 121
1o T o= 1o o N 122
111 4 SRS PRPRPTPRPRPRPRRt 123
AUdIOENVIFONMENT ...ttt cece e e s s s s s s s nssssssssssssssssssssssssssssssssssssssssnsnsnsnnnnnnnnnnnnnn 124
HluminationCharacteriStiCs ........ .. e e 126
Bitstream syntax description lINK ............ e 128
INEFOAUCHION ... ceeee e ceeeeerroncrcnmemnn e e snasnnannngmassssassssnassssassssasassssensssesassssssesssssssssssssnsssnnnnsnsnnnnnnnnnnnnnnnnnnn 128
BSDLINK syntaX ... ol ik o i e it ke s i ssde R e misda oo en e e e s s s smmne e e e e ensssnmnn e e e eesnnnnnn 128
BSDLINK SEMANTICS ... cceeeriiiiiiiicirisncerermr s ssss s smeeme e s ssss s grnsnme s e e s ssssssssssmnsseessssasssannsneessesassssnenseessnnnn 130
BSDLiIink example.............o i i e s e et e e e s e e 131
Bitstream Syntax DeSCription..........cccciiiiiiccciceceie e e ssn e s s e e s e s mnne e e e e s nnnn 131
[T e Yo [0 Te2 £ Lo o O L 131
Introduction'to'BSD-based adaptation . i L e 131
Adaptation architecture.....c s s 132
BSDL and gBS SChema.........coi it 133
Bitstream Syntax Description transformation ... 133
Multi-step adaptation ............oo e 133
Organization of this ClauSe ... ———— 134
Bitstream Syntax Description LangQUage.......cccccceiiecciimmerriiinssscccsssneses s sssssssssssssessssssssssssmsssssssses 134
L Y=Y - PSP 134
ST o2 011 0 F= T =T = 1 o] PSPPSR 136
Bitstream generation: BSDL-1 and gBS Schema.......cccccoi i smeee e 137
5 I 137
generic Bitstream Syntax SChema ... 144
BS Description generation: BSDL-2.........ccccociviiiiiniir s s s 155
0o Yo [0 T 4 o o N 155
Schema for BSDL-2 @XtENSIONS.........ccciiiiiiiiicciecrrer e rrrsrsssmne e s s sme e e e s s s s e mme e e e e e s e s nmnnneeas 157
Constraints on the syntax of BSDL-2 extensions..........ccccciiiiimiiniiinisns s 159
Semantics of BSDL-2 structural eXtensSioNs ...........ooi i 160
Semantics of BSDL-2 datatypes exXtenSions.........ccccciriiiiiniiiiin 161
BSDL-2 validity of BS SChemas .......cccciiiiiiiciicciiiriscccccsserrs s s ssssss s e s s s s smsne e e s s s s smnmn e e e e e eannn 161
Run-time constraints during BS Description generation .........cccccceiiiccccieemriine e 162
BS Description generation with BintoOBSD.............ccccccmiiiiiiiiccciecrrrr s cssssse e e es s ssssse e s e e s senes 162
=T 1 ] = 163
Terminal and network quality Of SErvice ... s 167
oo [0 T o o 167
£ T2 0 1= 04 = T = T o o = O 167
AdaptationQOS ..........ciiiiiiiiiricrr e e e n e easanreea s raneea e rneeeaesneaesneanannnnees 168
0o Yo [0 T 4 o o N 168
AdaptationQOS SYNtAX.......cciiiiiiiiiiiiir i —————————— 169

© ISO/IEC 2004 — Al rights reserved \



ISO/IEC 21000-7:2004(E)

9.3.3
9.34
9.4

9.4.1
9.4.2
9.4.3
9.5

9.5.1
9.5.2
9.5.3
9.6

9.6.1
9.6.2
9.6.3
9.6.4
9.6.5
9.6.6
9.7

9.71
9.7.2
9.7.3
9.74
9.7.5
9.7.6
9.7.7
9.7.8
9.8

9.8.1
9.8.2
9.8.3
9.8.4

9.91
9.9.2
9.9.3
9.94
9.9.5
9.9.6
9.9.7
9.9.8
9.9.9

10

10.1
10.2
10.3
10.4

11

1.1
11.2
11.3
1.4

12

121
12.2
12.3
12.4
12.5
12.6

vi

AdaptationQOS SEMANLICS.......ccoieeierrrcicrrrere e e e e s sn e e e s e nr e e e nr e e nnnneeean 169
FXo E=T o] =T ToT 0 [ Lo RS T= - 1y 4 o 169
AdaptationQOS MOAUIES ........ccoiiiiiecrcrrrere e re s e es s rs s e s e s ne e e e e mn e e ee s nneeeensneeeeasnnenanen 170
91 e T 11 o 4 oY o 1 170
BaseModule SYNtaX..........ceeeieeeeeiimimeiieeeece e cece e e e e e s e s s s s s s s s s s s nn s nnn s nnnnnnnnnnnnn 170
= B2 TT =1 Lo o 101 L= =T= ¢ T= T 4o 170
(0] T o 170
o Lo 11 e 4 oY 170
L0 T T =Y 41 G 170
(0 0 a1 TE=T=Y 0 T T 11 o= 171
ULIlItYFUNCHION .. e 171
o T 11 e 4 oY 171
UtilityFuNCtion SYNTaX.......ccoeiiiiiiiiiiieci s e s sss s e s e rs e s s ss s e s s s s sssssssssssssssssnsssnmnnnnnnnnnnnn 172
UtilityFunction SemantiCs.........cuiviiiiiiiiiiic i e er e s s smmmnmnmnnnn 172
UtilityRaNK SYNTAX ...ccceeeiieeeeeieeeeceesees s s e e e e s e s nnmn s s s s s s s s s s s s nssssssssssssssssssssssssssssssssssssssnnnmnnnnnnnnnnnn 173
UtilityRank SEMaNtiCS ......cuvuiimimiiiieeecrcecrcrcececececnce e e s s s s s s s s s s s s s s ssnsssssssssssssssssssssssssssssnnnnnnnnnnnnn 174
UtilityFunction eXample............oooeeiiiiiiiciisccieeeses e s e e s e s e s s s s s s s s ssssssssssssssssssssssssnnnnnnnnnnnn 174
o T 1T T I8 7= 1 o1 176
0 o T 11 e 4 oY 176
LOOKUPTabIe SYNtAX ....cccceieiiieiiiiii s s e 176
LookUpPTable SEMANLICS ... s s e e e s mmn e e e e e mmnnes 176
L1 177
=T 1 T 1 L1 o 177
CONtENE SYNTAX... .ottt 178
00T 0= 0 A=Y= 1 1 = 1 1o 178
LookUpTable example 1 i ol A I L A L L L L L L i i s 179
£33 7= T3 Q0 {11 3 Lo 4 o e 180
191 4o T 11 Lo 4 1o Y 1 A e et e S s O 180
StaCKFUNCLION SYNEAX .......eueeiiisii i ccecrrise s ssssssssssmsr e s e e e s e s s s sssmmenesonesassssssmnnn e e e e s sasasssnnnnnsensesssnnnnsensns 180
StaCKFUNCLION SEMANLICS .....cciieeeeeiiiiiiiiie e rrs s re s s s s e e s s s s s s e s s e s s nnn s s e e e e s nnnnssnaseenseesannn 180
5] - o] ((RITTaTer dTeToT=) €11 1] o] [ N o s S A 180
Switch mechanism Lo Lo L S G s L i eenaes 182
INtrodUuction.......cceeiieeiiiieeee e et U e e 182
BaseSwitchModule SYNtaXx ..o 182
BaseSwitchModule SEMANTICS .......cuceceeeiiiiiiiri i r e e s e e s e s s e nn s s e s e e e nnnassssssserennnnnsnnnn 183
UtilityFunctionSwitch syntax ... 183
UtilityFunctionSwitch semantiCs ... s s nmnees 183
LookUPpTableSWitCh SYNtaX.......cccccciiiiiiccciciiiii s crsccrr e cssesr e s smn e e e e s s mmn e e e e e e s snnmnnes 184
LookUpTableSwitch SemantiCs ...t cssnr e e s e e e e e s nnes 184
StackFUNCtioNSWItCh SYNtaAX......ciii i i rsmr e smn e s nmn e e e e e e s s e e e e e s 185
StackFunctionSwitCh SEmMaNLICS .........cccieeeeiiiiiiiiii s e s s e e s s snaass s serensnnnen 185
Universal constraints description toOIS...........ccoeviiiiiieiissc s s s e 185
0o T 11 e 4 oY 185
Universal constraints description SyntaxX...........cccoooiimiiiiccicsrrrr e 187
Universal constraints description semantics..........cccooviiiiiiiiiiiic e 188
Universal constraints description eXxamples...........ocooiiiiiiiiiiiiiiiicccceeceeeeeeeee e annnes 190
Metadata adaptability .........ccccocviiiiiiii e ———————————————— 195
o Lo 11 e 4 oY 195
MetadataAdaptation SYNtAX........ccceeeeeeimieriimmmeineee s ss s sssssssssssssssssssnssssssnnnnnnn 195
MetadataAdaptation SEMaNtiCS .........ceeveeiiiiiiieicicecceeere e 197
MetadataAdaptation eXamples...........coceeeeiiiieieeciceeeceeeee e nmnnnn 199
Session MODIlitY tOOIS ... s snn e e e e e s e s mnne e e e e e e mnnn e e neean 205
91 e T 11 o 4o Y 1O 205
Format of a DI for session Mobility .........ccccciiiiiiiiccciscciir e e mnees 206
SesSioNMODIlity SYNTAX..... ..o e e e s 207
SessioNMOobility SEMANLICS ......oooiiiiiee e 208
ReCONSLIUCTING @ SESSION.. ..o smnn e e e s mn e e e e s e mnn e e e e snmnnes 209
Session transfer eXamMPIe..... .. ———————————— 210

© ISO/IEC 2004 — Al rights reserved



ISO/IEC 21000-7:2004(E)

13 DIA configuration tOOIS .........ccccccieciiiiiiii e s s e e s e s anmn e e e e s e e e e e e nnnnnnn 21
131 L o Yo U T o oY o N 21
13.2  DIACONTIGUratioN SYNTAX.....ccciiiiiiiiiiciiecrriri s s s ssscer e e s s s s ssms e e e e e s s s s s s smn e e e e e s s sa s s sannne e e e e sessnnnnneneean 21
13.3  DIACOoNfiguration SEMaNtiCS.........ccccciimiiiiiiicc s smn e amnn e e e e e e e neeas 212
Annex A (normative) Classification SChemes ... s 214
AA L o Yo W T o oY o N 214
A.2 Classification SChEMES ... e e s emmnn e s 214
A.21 ThreeDBenchmarkCsS ... e e s mme e s s e e s e mmme e e e e e s e e mmmn e e e s annnn 214
A.2.2 AdaptationQOSCS ........ .. e mr e a e me e e e e e e e s e e mme e e e e eesaaneneeeeeaannnnn 215
A.2.3 AQoSRoundingMethodCS...........ccoiiiiiiiir s 248
A.2.4 CPUBENChMArKCS ... e e s s mme e e s e s e s mme e e e ee s e e mmn e e e e e e e s a s smnmneeesannnnn 248
T 0 TV T 0 P T 0 249
A.2.6 GraphicsCodingFOormatCsS......... .o sssce e e s s ss s e e e e s e s s s sannn e e e e e eessn s nmnenennssnn 250
A.2.7 InvariantDImMeENSIONCS ... ..o e e e e s e s s mr e s s n e e e m e e e s mn e e e e e e e e e e e nnn e s 251
A.2.8 KeYINPUECS ... e e e s s s s s e e e e s sa s s s sam s e e e e eeees s s sasmne e e e e eesassssnnmenenesesanmnnnneeesnnsnn 251
W T I Yo7 1 4 o o 1 1Y o1 0 OSSR 251
A.2.10 MedialnformationCsS ......... oo ccre e e e e s s s s e e s smn e e e e mm e e e e e e e e e e e e nnn e s 252
N B T o P T = N =T 0 OSSR 255
A.2.12 RenderingFormatCsS ....... .. 259
A.2.13 SceneCodingFormatCsS ... 260
A.2.14 SegmentDecompositionInfoCsS ..........cco i ———————— 262
A.2.15 StackFunctionOpPeratorCsS ......... . rr e s smms e e e s s e s s e mmn e e e e e e e s e s mmmneeeannnn 264
Annex B (informative) Usage of the BSDLINK tOOl .........cccciiiiiiiiieiiiisr s sssses s 270
B.1 L0 o Yo 1H T o2 oY o N 270
B.2 Overview of the adaptation architecture L. L. L L L L L i e 270
B.3 EXamPle INSTANCES .......ueeeenenene s s sssssssnsnsssssssssssssssssssssnsssssssssnsnsnssnnnnnnnnnnnnnn 273
=70 T SR 1101 o Yo 1172 T o T e o e o 273
B.3.2 Usage environment desSCrpPtion ......... s s e e 274
[ S = 25 0 ] 4 275
B.3.4 Steering deSCriplion .......... ... i i iiim e e s s s s ssssre e s s s s s mnn e e e e e e e samnn e e e e e mnnn e e e e ean 276
B.3.5 Further constrainingthe 'uUsage ‘and usage environment'of a Digital Item ...........ccccccviinnnnnns 278
B.3.6 Bitstream Syntax Description: i i 282
B.3.7 BSD transformation ........... ..o e n s 297
R T & =T o 1T o = T 309
Annex C (informative) Usage of DIA Configuration ..........cccccciiiiiiiiiiniinin e 310
CA1 o 11 010 1= 310
C.2 L 11 0] 1= SRS 313
C.3 L 11 0o 1= OSSO 314
Annex D (informative) Address corrections in (g)BS Descriptions for multi-step adaptations............. 316
Annex E (informative) UCD-based adaptation decision making engine...........cccocecrmirrrrriiccccsncenennnnnsenns 317
E.A L o Yo W o oY o N 317
E.2 ADTE archit@Ctures....... ..ot s n e e s anmnn e 317
E.3 UCD based ADTE processing Model ... s s sssnns 318
Annex F (informative) Patent Statements ..o ———— 321
Annex G (informative) SCREMIA.........e e e 322
GA1 Schema definition for schema tools (clause 4) ... 322
G.2 Schema definition for usage environment descriptions tools (clause 6) ...........cccccviiiiieniiiinens 323
G.3 Schema definition for Terminal and network quality of service tools (clause 8)....................... 349
7] o] o = o 13/ 355

© ISO/IEC 2004 — Al rights reserved vii



ISO/IEC 21000-7:2004(E)

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are members of
ISO or IEC participate in the development of International Standards through technical committees
established by the respective organization to deal with particular fields of technical activity. ISO and IEC
technical committees collaborate in fields of mutual interest. Other international organizations, governmental
and non-governmental, in liaison with ISO and IEC, also take part in the work. In the field of information
technology, ISO and IEC have established a joint technical committee, ISO/IEC JTC 1.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of the joint technical committee is to prepare International Standards. Draft International
Standards adopted by the joint technical committee are circulated to national bodies for voting. Publication as
an International Standard requires approval by at least 75 % of the national bodies casting a vote.

The International Organization for Standardization (ISO) and International Electrotechnical Commission (IEC)
draw attention to the fact that it is claimed that compliance with this document may involve the use of patents.

The ISO and IEC take no position concerning the evidence, validity and scope of these patent rights.

The holders of these patent rights have rassured.the 1SO and IEC that'they are-willing to negotiate licences
under reasonable and non-discriminatory terms and conditions, with applicants throughout the world. In this
respect, the statements of the holders of these" patent rights «s ‘registered/with the 1ISO and IEC. Information
may be obtained from the companies listed in Annex F.

Attention is drawn to the possibility, that some of the, elements.ofthis.document.may; be_the subject of patent
rights other than those identified in Annex F..1SO and)IEC;shallnot-be held responsible for identifying any or
all such patent rights.

ISO/IEC 21000-7 was prepared by Joint Technical Committee ISO/IEC JTC 1, Information technology,
Subcommittee SC 29, Coding of audio, picture, multimedia and hypermedia information.

ISO/IEC 21000 consists of the following parts, under the general title Information technology — Multimedia
framework (MPEG-21):

— Part 1: Vision, Technologies and Strategy
— Part 2: Digital Item Declaration

— Part 3: Digital Item Identification

— Part 5: Rights Expression Language

— Part 6: Rights Data Dictionary

— Part 7: Digital Item Adaptation

The following parts are under preparation:

— Part 8: Reference Software

— Part 9: File Format

— Part 10: Digital Item Processing

— Part 11: Evaluation Methods for Persistent Association Technologies
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Introduction

The multimedia industry is increasing at a rapid pace. For this industry, the term content is widely used across
different segments and applied in many different ways. For this reason the term is deliberately avoided within
the context of ISO/IEC 21000 specifications, where it has been replaced by the defined terms Digital Item,
media resource and resource. Of equal importance for the specifications of the multimedia framework is the
notion of the User. A User of a system includes all members of the value chain (e.g., creator, rights holders,
distributors and consumers of Digital Items).

Access devices, with a large set of differing terminal and network capabilities, are making their way into
peoples’ lives. Additionally, these access devices are used in different locations and environments: anywhere
and at anytime. The Users, however, are currently not given tools to deal efficiently with all the intricacies of
this new multimedia usage context.

Solutions with advanced multimedia functionality are becoming increasingly important as individuals are
producing more and more digital media, not only for professional use but also for their personal use. All these
“resource providers” have many of the same concerns: management, re-purposing based on consumer and
device capabilities, protection of rights, protection from unauthorised access/modification, protection of privacy
of providers and consumers, etc. For example, it is becoming increasingly difficult to identify and understand
the different intellectual property rights that are associated with the elements of multimedia resources. The
boundaries between thé deliverycof faudio\(musijc and spakern word),Jaccompanying artwork (graphics), text
(lyrics), video (visual) and synthetic spaces will become increasingly blurred. New solutions are required to
manage the access and delivery process,of  these|différent resource types in an integrated and harmonized
way, entirely transparent to the many different Users of multimedia-services.

The need of these solutions motivates the'initiatives-of 'the ISO/IEC 21000 Multimedia Framework, which
aims to enable transparent‘and ‘augmented use 'of multimedia‘resources across‘a wide range of networks and
devices.

This seventh part of ISO/IEC 21000 specifies tools for the adaptation of Digital ltems (as specified in
ISO/IEC 21000-2).
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INTERNATIONAL STANDARD ISO/IEC 21000-7:2004(E)

Information technology — Multimedia framework (MPEG-21) —

Part 7:
Digital Item Adaptation

1 Scope

1.1 General

This part of ISO/IEC 21000 specifies the syntax and semantics of tools that may be used to assist the
adaptation of Digital Items, i.e., the Digital Item Declaration and resources referenced by the declaration. The
tools could be used to satisfy transmission, storage and consumption constraints, as well as Quality of Service
management by the various Users. It is important to emphasize that the adaptation engines themselves are
non-normative tools of this part of ISO/IEC 21000.

1.2 Organization of the document

This document describes the various Digital Item' Adaptation .tools specified in part 7 of the ISO/IEC 21000
standard. In the remainder of this part of ISO/IEC 21000, each tool is described by the following subclauses:

— Syntax: Normative specification of the syntax of the.tookusing XML Schema:.
— Semantic: Normative specification of the semantics of the tool and its components.

— Informative examples: Optionally, informative examples illustrating use of the tool.

1.3 Overview of Digital ltem Adaptation

The goal of the Terminals and Networks element described in ISO/IEC 21000-1 is to achieve interoperable
transparent access to (distributed) advanced multimedia content by shielding Users from network and terminal
installation, management and implementation issues. To achieve this goal, the adaptation of Digital ltems is
required. This concept is illustrated in Figure 1. As shown in this conceptual architecture, a Digital Item is
subject to a resource adaptation engine, as well as a description adaptation engine, which together produce
the adapted Digital Item.
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Digital Item
Adaptation Engine

Resource

Digital Item Adaptation Engine Adapted

Digital Item

Description
Adaptation Engine

T DIA Descriptions

Scope of P DIA Tools

standardization

Figure 1 — lllustration of Digital ltem Adaptation

It is important to emphasise that the adaptation engines themselves are non-normative tools of Digital Item
Adaptation. However, descriptions and format-independent mechanisms that provide support for Digital Item
Adaptation in terms of resource adaptation, description adaptation, and/or Quality of Service management are
within the scope of the standardization, and are collectively referred to in Figure 1 as DIA Tools.

1.4 Overview of Digital ltem Adaptation tools

The Digital ltem Adaptation tools. in, this part, of ISO 21000-are-clustered into eight major categories as
illustrated in Figure 2.

Digital Item

Figure 2 — Overview and organization of Digital tem Adaptation tools
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— The categories are clustered according to their functionality and use for Digital Item Adaptation around
the Schema Tools and Low-Level Data Types. The schema tools provide uniform root elements for all
DIA descriptions as well as some low-level and basic datatypes which can be used by several DIA tools
independently. The syntax and semantics of the schema tools and low-level datatypes are specified in
clause 4 and 5, respectively.

— The first major category is the Usage Environment Description Tools, which include User characteristics,
terminal capabilities, network characteristics and natural environment characteristics. These tools provide
descriptive information about the various properties of the usage environment, which originate from Users,
to accommodate, for example, the adaptation of Digital Items for transmission, storage and consumption.
The syntax and semantics of these tools are specified in clause 6.

— The second category is referred to as BSDLink which provides the facilities to create a rich variety of
adaptation architectures based on tools specified within this part of ISO/IEC 21000, ISO/IEC 21000-2,
and ISO/IEC 15398 among others. The syntax and semantics of this tool is specified in clause 7.

— Bitstream Syntax Description tools comprise the third major category of Digital Iltem Adaptation tools. A
BSD describes the syntax — in most cases, the high level structure — of a binary media resource. Using
such a description, a Digital Item resource adaptation engine can transform the bitstream and the
corresponding description using editing-style operations such as data truncation and simple modifications.
These tools are specified in clause 8.

— The fourth category of tools is referred to as Terminal and Network Quality of Service. The tools specified
in this category describe the relationship between QoS constraints (e.g., on network bandwidth or a
terminal’s computational capabilities), feasible adaptation operations satisfying these constraints and
associated media resource qualities that resultfrom adaptation. This ‘'set of tools therefore provides the
means to trade-off these parameters with respect to quality so that an adaptation strategy can be
formulated and optimal adaptation-decisions ‘can.be maderin constrained environments. The syntax and
semantics of these tools are specified in clause 9.

— The Universal Constraints, Description; Tools form.the fifth category.of.tools, which enables the possibility
to describe limitation and optimisation. constraints, on, adaptations. The syntax and semantics of these
tools are specified in clause 10.

— The sixth category is referred to as Metadata Adaptability. This tool specifies hint information that can be
used to reduce the complexity of adapting the metadata contained in a Digital Item. On the one hand,
they are used for filtering and scaling, and on the other hand, for integrating XML instances. The syntax
and semantics of this tool are specified in clause 11.

— For Session Mobility, the seventh category of tools, the configuration state information that pertains to the
consumption of a Digital Item on one device is transferred to a second device. This enables the Digital
Item to be consumed on the second device in an adapted way. The syntax and semantics of these tools
are specified in clause 12.

— Finally, the eighth category of tools is referred to as DIA Configuration Tools, which provides information
required for the configuration of a Digital Item Adaptation Engine. The syntax and semantics of these
description tools are specified in clause 13.

1.5 Relation between Digital Item Adaptation and other parts of ISO/IEC 21000

The Digital Item is the fundamental unit of distribution and transaction in the Multimedia Framework. While the
different parts of ISO/IEC 21000 deal with the components and different aspects of Digital ltems, together they
form a complete integrated interoperable framework. This subclause describes the relationship of this part of
ISO/IEC 21000 with the other parts of ISO/IEC 21000 in addressing the specific function of adapting Digital
ltems.

ISO/IEC 21000-2 enables the declaration of Digital Items. A Digital Item is a packaging of resources,
descriptions and rights expression. A Digital Item may contain elements that conform to ISO/IEC 21000-3,
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ISO/IEC 21000-4, ISO/IEC 21000-5, ISO/IEC 21000-6, and tools that are defined in this part of
ISO/IEC 21000.

A Digital Item may be input to a Digital Item Adaptation Engine. The Adaptation Engine can modify the input
Digital Iltem by adapting the resources or metadata within the Digital Iltem or the declaration of the Digital Item
to the usage environment. Additionally, the identifiers and rights expressions pertaining to the adapted Digital
Item need not be the same as those pertaining to the input Digital Item. This specification deals with
adaptation but specifically does not address the relationship of rights and permissions to adaptations. The
relationship of rights and permissions is to be addressed in an amendment to this part of ISO/IEC 21000. It is
expected that users of this part of ISO/IEC 21000 will register terms describing their specific adaptations with
the Registration Authority described in ISO/IEC 21000-6 in order to provide interoperability.

1.6 Relation between Digital Item Adaptation and ISO/IEC 15938

ISO/IEC 15938 is a standard for multimedia content description. For the most part, the description of
multimedia content is used to satisfy a User's request for the resources contained in a particular Digital Item.
This search would be carried out by a search engine. However, given the Digital Item of interest,
ISO/IEC 15938 descriptions could also be used in the adaptation process. For example, ISO/IEC 15938 offers
tools for the summarization of media resources, tools that provide transcoding hints about the media
resources, and tools that indicate the available variations of a given media resource. See ISO/IEC 15938 for
further information on the syntax and semantics of these tools.

Besides serving as an input to the Digital ltem Adaptation Engine, several ISO/IEC 15938 tools are also
referenced by the DIA specification. For example, tools that indicate a User's preference have been adopted
as part of the DIA usage environment description_tools, along with tools that_indicate location and time
associated with a User. The multimedia description'schemes. specified\by.ISO/IEC1%5938 can also be used to
specify the decoding and encoding formats as part of .the.terminal capabilities description tool. In this
particular case, there exists symmetry between'tools that are used-to describe media resources and tools that

are used to describe the capabilities of a terminal. In this way, the media resources can easily be matched or
adapted to satisfy the terminal capabilities.

2 Normative references

The following referenced documents are indispensable for the application of this document. For dated
references, only the edition cited applies. For undated references, the latest edition of the referenced
document (including any amendments) applies.

ISO/IEC 14496-1, Information technology — Coding of audio-visual objects — Part 1: Systems

ISO/IEC 14496-2, Information technology — Coding of audio-visual objects — Part 2: Visual

ISO/IEC 15938-3, Information technology — Multimedia content description interface — Part 3: Visual

ISO/IEC 15938-5, Information technology — Multimedia Multimedia content description interface — Part 5:
Multimedia description schemes

ISO/IEC 21000 (all parts), Information technology — Multimedia framework (MPEG-21)
IEEE 754-1985, IEEE Standard for Binary Floating-Point Arithmetic

Request for Comments (RFC) 1034, Domain Names — Concepts and Facilities, The Internet Engineering Task
Force (IETF), November 1987

RFC 1738, Uniform Resource Locators (URL), IETF, December 1994
RFC 2141, URN Syntax, IETF, May 1997

RFC 2396, Uniform Resource Identifiers (URI): Generic Syntax, IETF, August 1998
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Namespaces in XML, W3C Recommendation 14 January 1999

Extensible Markup Language (XML) 1.0 (Second Edition) W3C Recommendation, October 6", 2000
XSL Transformations (XSLT), Version 1.0 W3C Recommendation, November 16", 1999

XML Schema Part 1: Structures W3C Recommendation, May 2, 2001

XML Schema Part 2: Datatypes W3C Recommendation, May 2, 2001

XML Information Set, W3C Recommendation 24 October 2001XML Base, W3C Recommendation 27 June
2001

XML Path Language (XPath), Version 1.0 W3C Recommendation 16 November 1999
XPointer Framework, W3C Recommendation 25 March 2003
XPointer xmins() Scheme, W3C Recommendation 25 March 2003

XPointer element() Scheme, W3C Recommendation 25 March 2003

3 Terms, definitions, symbols, and abbreviated terms

3.1 Terms and definitions
For the purposes of this document; the ferms and-definitions given in the following apply:

It should be noted that the term content is widely used across different industries and applied in many different
ways. For this reason the term is deliberately avoided within the context of ISO/IEC 21000 specifications,
where it has been replaced by the terms Digital Ttem, media resource and resource, as defined below.

3.1.1 General terms and definitions

3.1.1.1
Description
An instantiation of one or more tools.

311.2

Digital Item

A structured digital object conforming to ISO/IEC 21000-2 that is the fundamental unit of transaction and
distribution in the multimedia framework.

3113
Media resource
A resource corresponding to audio-visual or multimedia data.

3114
Receiver
The side of a multimedia transaction that receives a resource.

3.1.1.5
Resource
A component of a Digital Item corresponding to a digital asset or other form of intellectual content.

3.1.1.6

Sender
The side of a multimedia transaction that sends a resource.
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