INTERNATIONAL ISO/IEC
STANDARD 13818-6

First edition
1998-09-01

Information technology — Generic coding
of moving pictures and associated audio
information —

Part 6:
Extensions for DSM-CC

Technologies de l'information — Codage générique des images animées
et des informations sonores associées —

Partie 6: Extensions pour DSM-CC

Iso Reference number
il ® ISO/IEC 13818-6:1998(E)




ISO/IEC 13818-6:1998(E)

CONTENTS
0. INTRODUCTION XIX
0.1 Guiding Factors in the Formulation of DSM-CC ... xix
0.2 DSM-CC Client-Network-Server MOdel.........ocoevreiireerieiieniieeieeneeniteereeseeesnesise et sees e sisennes XX
0.3 Outline of the DSM-CC SPeCifiCation ........c.ovveeieiviiieriiiiiiecc s XX
0.3.1 TUSEI-LO-NEEWOIK ... eveeeereeeeeteeieeeeeeetese et e saeseas st aseaesese s se s eaem st aaeesaseeseseeaesessteneseanonensas XX
03.2 USET-E0-USET 1ottt ebes e b ettt s ettt et et e sb b st e e natesbtsbe s s sabesanbestentons XXi
04 Supported Network TeChnOIOZIES .......ccovorviiiiiiiiiiiic s xX1
0.5 Supported CoORNECHION TYPES ...vevevecirierereiictniiieiieee e sae oot ens xxi
0.6 DSM-CC IREITACES «.vrveveereeieeveeeeeeeteteaesesiseesesessese st eteseaeebeseeaseteneaessassnsassasassssssassesssrarasensrerase Xxi
0.7 DSM-CC INEITACE PIOOCOIS «.cvvvveviiererereieierireitertctetcrieteste st tettene sttt sstabesassessesseses e seessssanieas xxiii
0.8 Communications REQUITEMENLS .......coviererrrermiiiiiieiieie sttt sttt s ens s b s XXV
0.9 Methods Of SPECIFICALION. ......c.covvuiiiuiiiiicrii ettt XXV
0.9.1 IMIESSAZES «.v-veuvnveervenerererererasaes s emamee e es e s sttt XXV
0.9.2 Message Flow Diagram SCENarios.............oooovoir it Xxvi
093 Specification and Description Language .............ccocooviiiiiiiiiiiiinieiee e XXvi
094 Interface Definition Language (IDL)......ccoccooiviniiiniiiniiininniceceecrcn s xxviii
095 Remote Procedure Call (RPC)....o.oovviiieiniieiiccncevirecteceesi e eeesecsnenteenes XX viii
095.1 Independence Of RPC ..ottt s XXix
0952 Preferred and Default RPC.........coooiiiiiiiiiiiiccc et XXIX
0953 Local Equivalent FUNCHOMNS ........ooociiiiiiiieeiie ittt e e sne e s XXIX
1. GENERAL 1
1.1 SCOPE -t ettt re s 1
1.2 Profiles and ComPIIAnCe. ......c.oviiriuiiiiriiicr ettt eesete sttt st s neesane e sanesensonne I
1.2.1 Functional Categories of the DSM-CC protocols........c.cccovivmiiciiinnniceens 1
122 User-to-Network Session MESSAZES ....oiuiriiiiiiiiiiiii e s 2
1.2.2.1 U-N Core Session Message Functional Groups.........cccoovvviiiiiiiniininicneene 2
1222 U-N Extended Session Message Functional Groups ...........ccoocooveviiiiininieicceee 2
1.2.3 USEr-USer INIETTACES ... ...ttt 2
1.2.3.1 U-U COre INEEITACES ..ottt ettt ettt et ettt s be b s ee e 2
1232 U-U Extended INErfACES ...ccvorveiieiriieniricee ettt sttt cre e st e s e st see e 3
1.3 DI IMIIONS ..ottt ettt bt e et s aae e e bae e sreeesna e heeeeenns 3
14 ALCTOTIYTIIS «.cereieeeiiiieit s ette ettt e sbeeieesete st e e et e teastaes b anesaaesassensaasssnsassseassneansseesssnanssssennsesssssensennssis 4
1.5 NOTMAtiVe RETETENCES ..ottt bbb 6
2. DSM-CC MESSAGE HEADER 7
2.1 DSM-CC Adaptation Header FOImat ..ot 8
2.1.1 DSM-CC Conditional Access Adaptation FOIMAL............ce.eivrierenerrenenenienieeerenreiereseeseneens 9
2.1.2 DSM-CC User ID Adaptation FOIMNat .........ccccouveeeriroirieieninterieercse st ssnere st 9
3. USER-TO-NETWORK CONFIGURATION MESSAGES 10
3.1 Overview and the General Message Format ... 10
3.2 User-to-Network configuration Parameters .........ooveiviiiiiiiiniiiiiicei e e 10
3.2.1 DSM-CC specific configuration Parameters..........coviieiiiriieiieniciirer e e e e oo aee 10
322 Network specific configuration parameters ............occooceceeververeenreeniarenreneens e eerrr e 11
323 User defined configuration Parameters..........cocveurrieeieiertoeieieniertereseseeseesseseessessesessessesesnns 12

© ISO/MEC 1998

Al 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 the publisher.

ISO/TEC Copyright Office » Case postale 56 « CH-1211 Genéve 20 » Switzerland
Printed in Switzerland

ii



© ISO/IEC

33 User to Network Configuration Messages
33.1 UNConfigRequest message defimition............coooooeiinicnncn
332 UNConfigConfirm message definition ...
333 UNConfigIndication message definition ...
334 UNConfigResponse message definition .............ccoovievnivnenees

34 User-to-Network Configuration Message Field Data Types

3.5 User Initiated UNConfigRequest message Sequence

3.6 Network Initiated UNConfigIndication message Sequence

37 Broadcasting of UNConfigIndication messages

3.8 Mixed User/Network Initiated Configuration Sequences

39 User-to-Network Configuration Reason Codes

3.10 User-to-Network Configuration Response Codes

4. USER-TO-NETWORK SESSION MESSAGES

4.1 Overview and the General Message Format..........ccccocvviiveniiinnnnnen.
4.2 SESSION MESSAZES ..v.vrvevreeerirremririetsiieie st
4.2.1 U-N Functional groups .........cccoueveeeimimeniesiiine et
42.1.1 U-N COTE GIOUD -+ ceereeeeveremeireseeremimssessssserasasas oo sesssssssenes
42.12 Extended Functional roups ..........ccocvvievieniieinnicirsn e
42.2 Use of UserData() structure in session mMessages........c.ovveereeereeenes
423 Use of Resources() structure in SeSSion MESSAZES ........vovvevrenmenen
424 Session Set-Up group message definitions ...........cocooeieviveennnnne
424.1 ClientSessionSetUpReqUESE ......coceivveviiiiiiiic e
4242 ClientSessionSetUpConfirm..........ccovvevvrvinviiniiieiieiencee
4243 ServerSessionSetUpIndication ...........ccoevvviviiiviiiincieeien
4244 ServerSessionSetUpRESPONSe .....ocuvvvvvvieviiviniiecieieiee
425 Session Release group message definitions ...
425.1 ClientSessionReleaseRequest ........ccoovieiiiiiiiiniinioniiinieneneens
4252 ClientSessionReleaseConfirm............cocoiiiiniiniiniiinennnen,
4253 ClientSessionReleaseIndication...........coooiimveiniiisiiinienneneenns
4254 ClientSessionReleaseRESPONSE........covuriiuriieiiiiiiniiiieneneeneees
4255 ServerSessionReleaseReqUESE ........ovvoreiieiiienieinieiniieecne
4256 ServerSessionReleaseConfirm..........coccooveiiniiiniiiiieiniennioe
4257 ServerSessionReleaselndication ...........cccoveivieiiiniveniiiinns
4258 ServerSessionReleaseReESPONSe ........oovvvviiiiiiiiiiniieiiiiree
42.6 Add Resource group message definitions...........coovvvrinncnincnnenes
42.6.1 ClientAddResourceIndication..........c.oooviiviiininniiniinninnenniennnns
4262 ClientAddResourceResponse .........coovevvvviniviiciniieecreiiceens
42.63 ServerAddResourceReqUESt ........c.ocvviivviiiiiiciiiic e
4264 ServerAddResourceConfirm. ..o
427 Delete Resource group message definitions ...,
427.1 ClientDeleteResourceIndication ...........cccoooioiiiiiinicnciinenns
4272 ClientDeleteResourceRESPONSE ......ocveueevirrriuireeienieeieeraivenens
4273 ServerDeleteResourceRequest..... ..o,
42.7.4 ServerDeleteResourceConfirm ...,
4.2.8 Continuous Feed Session group message definitions ....................
4281 ServerContinuousFeedSessionRequest.........cc.ccocevciciiiiininnnn.
4282 ServerContinuousFeedSessionConfirm ..........cccvcvveveiniinnnnnn
429 Status group message definitions. ..o
429.1 ClientStatuSReqUESE........cooiiiniiriiiiectc s
4292 ClientStatusCONTIFI ..ocovvvreieiiiiiecec et
4293 ClientStatusINdiCation ...c..cocoivciiireririinirirecveere et
4294 ClientStatuSRESPONSE ...vvevirriieieiiiicreiectice e
4295 ServerStatusReqUESE .....ccoveveirviiriiteiii e
4296 ServerStatuSCONTIITN. ...coveerereeerererteertesieeeeresesreesreesseseneeoneees
4297 ServerStatusIndication. . ..o ee oo e
4298 ServerStatuSRESPONSE. ...c.oevivrieriririririiteiicce e

ISO/MEC 13818-6:1998(E)

iii



ISO/MEC 13818-6:1998(E)

42.10 Reset group message defiitionS..........oviiriiiiiiiiie s e 41
4.2.10.1 ClientRESEIREQUESL. ..ot e 41
4.2.10.2 ClientRESEICONIIITII ...ttt s e ra et eb e eaes 41
4.2.103 ClientResetINdiCAtION ...........eoeveieiiceicetest it b et e 42
42104 CHENtRESEIRESPONSE ... ...vevieveeiieritereeie e e i re e ettt eb ettt s sttt se s st 42
4.2.10.5 ServerRESEIREQUESE ... ..eveveeeeeicreciii et 42
4.2.10.6 ServerResetCONTIII ......ouveiveiieeeeeei i 43
4.2.10.7 ServerReSEtINAICAtION. ........veevieeeeeeee ettt ettt bt e e e e s saae s 43
4.2.10.8 SerVErRESEIRESPOMSE ....c.curveucmiveiieseseitrrs it tr sttt aa bbbt 43

42.11 Session Proceeding group message definitions ... 44
4.2.11.1 ClientSessionProceedingIndiCation ..........cocoooviiiiiiiiiiiii e 44
42112 ServerSessionProceedingIndiCation ... 44

4.2.12 Connect group message defiMitions ........ocovvriiieiiieiii e 44
4.2.12.1 CHentCoNNECTREQUEST .....covrviririiietete ettt 44
42122 ServerConnectINiCATION -....cooveoviiiiiiiaiiiiet ettt 45

42.13 Session Transfer group message definitionsS ... 45
4.2.13.1 ClientSessionTransferIndiCation. ..........c..ccvuieiriiriiitenieiie ettt 45
4.2.13.2 ClientSessionTransferRESPONSE .......coceiriiririiniiiiinie sttt e 46
4.2.13.3 ServerSessionTransferReqUESt ... .......oiiiiiiiiiiiiiieiienec et 46
42134 ServerSessionTransferConfirm...... ..o 47
42.135 ServerSessionTransferIndiCation...........coocciririieiieniriene e e 47
42.13.6 ServerSessionTransferRESPONSE..........eouiricirieririiiit ettt sttt et ne e 48

42.14 Session In Progress group message definitions ........cccveovvcieieiiniciiniinenic i 49
42.14.1 ClientSessionInProgress ... s 49
42.142 ServerSESSIONIMPTOZIESS ....veoveeuieiieiiriteeiiereeieeie et ettt et et e b e e oo saes st be s 49

43 User-to-Network Session Message Field Data Types.......o..oovioviiiiiiiiiiiiiiii i 49
44 REASON COAES ...eevvieeiieiiiieeitt ettt et ce e st a bt oo e st e s bt e e ae s e e saeetesabeessanaessnbeasanesaaess 52
4.5 ReSPONSE COUES......oviiiiiniiiiiiiiiii et e s 53
4.6 MPEG-2 DSM-CC StatusTyPes.....c.cooioviiiiiiiiiiiiiiiiiiiicii i 55
4.7 RESOUICE DESCIIPLOTS. ... euteieiiie ittt e s e s sat e sas s st seeaaeeneens 56

4.7.1 DSM-CC User-to-Network Resource Descriptor ..........cocciiiiciiiiiniiciciin s 56

472 Specifying Ranges and Lists of values in resource descriptors..........cocccvveveiennniinneiinnnnnnn, 62

473 Horizontal Association of Resource DesCriplors.........occuiioririiiiieiiiccirenis e 64

4.7.4 Vertical Resource Sharing ... 64

475 Resource Descriptor Definitions...... ... 65
475.1 ContinuousFeedSession resource descriptor definition ...........ccoccovevvieiiiniiniiniiniiinnn. 66
4752 AtmConnection resource descriptor definition ............ccoceiiniiiininininnincn 67
4753 MpegProgram resource descriptor definition ...........coocceviieiiiniienicniec e 67
4754 Physical Channel resource descriptor definition...........ccoeeeveeenrennencnincneneieicrces 68
4755 TSUpstreamBandwidth resource descriptor definition...........ooverieveeciiciniocececein 69
4756 TSDownstreamBandwidth resource descriptor definition ............ococooiiiiiiiniinieinnen 69
4.7.5.7 AtmSvcConnection resource descriptor definition .........coccovevvinieninicniciciincncccee 70
475.8 ConnectionNotify resource descriptor definition...........ccveecrrecivrnercricnienieins 70
4759 IP resource descriptor defimition........c..ociiieiiiieiiiiiie ittt er et sir e e seee e teeneeeeseenaenee 70
4.7.5.10 ClientTdmaAssignment resource descriptor definition ..........c.cocecvecoiivcioiiiciiniiennen. 71
4.7.5.11 PSTNSetup resource descriptor definition ...........ccoooeoiiiiiieinienee e 71
4.7.5.12 NISDNSetup resource descriptor definition...........ooocvieiiieoeeneiiees e 71
47.5.13 NISDNConnection resource descriptor definition.........ccocoevevvioreeir e 72
47.5.14 Q922Connections resource descriptor definition .........ccooeeeeeriiiirccee e 72
47.5.15 SharedResource resource descriptor definition ............ccooveevvrvieeeiieeee e 72
475.16 SharedRequestId resource descriptor definition..............ccoeveevieierriienei e 72
4.7.5.17 HeadEndList resource descriptor definition .............c..ccvevieeieiiiiiiiccie e 73
4.7.5.18 AtmVcConnection resource descriptor definition ............cccocvveiieciieiercieieie e 73
47.5.19 SdbContinuousFeed resource descriptor definition.............ooveieieiieeiceiiiieecie e 74
4.7.5.20 SdbAssociations resource descriptor definition...............oocooeiiiiiiieciie e 74
4.7.5.21 SdbEntitlement resource descriptor definition ...........cocoooiiiiiiiiiii e 75

4.8 Client Initiated Command SEQUETICES ...........coviiriiiiiiiiicccicc et naeneas 75

v

© ISO/IEC



© ISOMEC ISO/IEC 13818-6:1998(E)

4.8.1 Client Session Set-Up Command SEQUENCE ........cervrirveierrnniomiinmie s 76
4.8.1.1 Client Initiates Session Set-Up REGUESE ..c.c.c.oiviiiiriniiieiiiesi it 76
4812 Network Rejects Client Session REGUESE.........corerieeimienininiiittsnis s 78
4.8.1.3 Server Rejects Server Session INAICAtION ...o.vcroveeienirnieiiimiei e 78
4.8.14 Client Has Final USErData) ........ccoovvvieerecereirmresreeiisiss sttt 79
4.8.1.5 Client Initiates Early REICASE.........c.cuiomiriresrcemeriicmetitiniiis st 79
4.8.1.6 Server Does not respond to serverSessionSetUpIndication ..o 80
4.8.1.7 Network Rejects Server’s Resource AllocationStep 7 (NetWork): ..o 80
4.8.1.8 Client Unable t0 USE RESOUICES ....overvreereerrerimerieeiitiitiaitresesestssesseassassssasseseseesneeenesssssnsssans 80

4.8.2 Client Session Release Command SEQUENCE .....cooviriiiieiiiierienenenenenene st 81
482.1 Client Initiates Release REQUESE ......cc.oierririiiitisinieitnt ittt 81
4822 Network Rejects Client Release REQUEST.........coiiiiiiiiiiiiii e 82
4823 Server Rejects Server Release IndiCation .........oovuioriiiiies 82

483 Client Initiated Status Command SEQUENCE.......coevriiiiriiiiieiiiterereree s 82

49 Server Initiated COmMMANd SEQUENCES .....c.vrrrmerereieiitatisniniets et 83

49.1 Server Continuous Feed Session Set-Up Command SEqUERCE........ccoveneeiiniiinicniiiinninnnenn. 83
49.1.1 Server Initiates Continuous Feed Session Set-Up.......oooruiiiiiniiiniiin 84

492 Server Add Resource Command SEQUENCE ........ovriiimriiiiiioenicrie e 84
4921 Server Initiates Add Resource REQUESE .......cvivviriiiriiiiiei i 85

493 Server Session Delete Resource Command SEQUENCE.......ccovverriireeniiiiiiiiie 86

494 Server Session Release Command SEQUENCE........oovvvrriiirriininnictiii s 87
4941 Server Initiates Release REQUESE.........oooovrimiiiiiiiiic e 87
4942 Network Rejects Server Release REQUEST........ocoviririeiieiiiiiiiiitiee s 88
4943 Client Rejects Client Release IndiCation. ..ot 88

495 Server Continuous Feed Session Release Command SeqUEnCe.........ccovviininiiiiinniniiiinens 88
495.1 Server Initiates Continuous Feed Session Release Request........occcooeiiiiniiniin., 89
4952 Network Rejects Server Release Request......oovvvieoiniiiniinceee 90
4953 Client Rejects Client Release IndiCation. ...t 90

49.6 Server Status CommANd SEQUENCE .......ccvvviiiiiiiiiiiii ettt e 90

4.9.7 Server Session Forward Command SEqUETICE .........ccoiuiiiiiiioiinieniin e 91
49.7.1 Client Initiates SESSION SEt-UP -.covevveriiriiriiiiiiiiiii st 92
49.7.2 Network ReJects FOrWard.......oovvmoiiiiiiiiinicii s 93

498 Server Session Transfer Command SEQUENCE .........cciviiiriiiieiinnienee e 93
498.1 Server A Initiates Session Transfer ........coccoevvireiiiiiiii e 94
4982 Network Rejects Transfer REGUESE .........o.oiviiiiminicii e 95
4983 Server B Rejects the Transfer REGUESE........ovoviviiiiiniiic 95
4984 Server B Unable to Allocate Resources for Transfer.........ccoovoniinnninn. 96
4985 Client ReJECtS TEANSTET ......c.eoieirieieiiiiiii et 96

499 Transferred SesSiON REIEASE .....ovivivvieieiciaiireeietceiene sttt sttt et 96
499.1 SRM is Selecting $essIOnIAS .......oeiiiiiiiiiniiie 96
4992 Server is Selecting $eSSI0NId .........ooviiiiiiiiiiiii 96

4.10 Network Initiated Command SEQUEIICES . .........vuvviirmimiiitiieiieie et 97

4.10.1 Network Initiated Session Release Command SEqQUENCE.........oveiiiiiiiineiniinniicceecins 98
4.10.1.1 Network Initiates Session Rel€ase . .....oocvevveeriiciiiiiiiinieiiees e 98

4102 Network Initiated Continuous Feed Session Release Command Sequence ..........c.ceoveceeneenee 98
4.10.2.1 Network Initiates Continuous Feed Session Release .........ooovvorieiiniinniiiicinnn 99

4.10.3 Network Initiated Client Status Command SEQUENCE ......ocveiiiiiiiiiiiiiieiiiie e 100
4.10.3.1 Network Initiates Client Status command SEQUENCE ...........corervriirriiiiiiiiniireie e eiieans 100

4.10.4 Network Initiated Server Status Command SEGUENCE ...........ccceiviiiiririiiiiiciieie e 101
4.104.1 Network Initiates Server Status cOmMmMAand SEQUENCE ......ocueriiuiriiiureiiiieriiiieenieeesne e 101

4.11 RESET PrOCEAUIES o..vveevveeeeeeeeestseaseaeesaseeseessesaeesarenmtesatesateas s s beeba b as s e aasaab e sraseerseesbasebaeanesarbasteeaneen 101

4.11.1 Client Initiated Reset Command SEQUENCE.........cooiviiiiiiiiiiiiiiin it 102
4.11.1.1 Client Initiates Reset command SEQUENCE. .......c.oviiiiiiiiiiirinnie et 102

4112 Server Initiated Reset Command SEQUENCE .......oovviiiiiiiiiiiiinc e 102
4.11.2.1 Server Initiates Reset command SEQUENCE .......ooviivvviiiiiiriiiiiie it 103

4.11.3 Network Initiated Reset Command SEqUENCE.........ccooiiiiiiiiiiiiiii i 103
4.11.3.1 Network Initiates Reset command SEQUENCE ........cooiiiiiriiriririieiiin st crces e erenees 103



ISO/IEC 13818-6:1998(E)

5. USER-TO-USER INTERFACES 105
5.1 IRETOAUCHION <.ttt ettt s bt s e s e e s s saesn e 105
5.1.1 COMIENES .-c.eeeuereiere et rt e eeeeueesteresssesaeases b eeberaesee st sresa e o s e st s e et e s rtas b e sbaesaaeansenessaoanesaenean 105
5.1.2 INtENAEd USAZE ...coneiiieeiciiieeiiieetet ettt s e et e e nene 105
5.2 The User-to-User System Environment.............ccovi i 107
5.2.1 U-U System Hardware User Entities .....c.oocoevreimiiiniiiiii e 107
522 U-U System Logical BLIHIES ......cvvveevrereeriiiiiivieieieie it eese e 107
523 Application and Service INterfaces .......oocvivrirmeieeinimiiiiiiice e 109
524 Categorization of Client Library Interface Sets ..o 110
524.1 CONSUMET CHENE ....vveeeeviieeeeiesteseeaee et et e e e e e setes st esteasseessesbeasaeessesaessessesetrsanneesasennesns 110
5242 PrOAUCET CHENL..eeneeeieieeeteeteeeee e eee et e mestca e st e s st estrastaesneeseesseensaeenssenssennesenresnnnesasensenns 111
52423 Client Library Profiles .......coooveieirinniininiiinii s 111
525 COTE INEEITACES ..veeveeeteeeeeeeeereeteesee et e s e e et et e e eraseesbeesaeeseseseesesareeateenseeemesaessesansesasesnseossesatones 112
5.25.1 Core Client Application Portability Library ..., 113
5252 Core Client Service Inter-operability Library ..........cccoovevimiiiciiiiieciccecee e 115
52.6 ExXtended INLEITACES ...veereeeiieereeiie ettt et et te st e e et tae e et e eateeeneesereeereesaesereeeneenes 116
5.26.1 Extended Client Application Portability Library ........c..cccccoevevniinnnnciiiinieneceernnene 117
5.2.6.2 Extended Client Service-interoperability Library........cccooceoiniiniiiiiiinieeeee 118

53 Overview of the Interface Definition Language(IDL) ......c.cccooiniiiniiiniinciiiiiiniereeee e 118
5.3.1 OPETALIONS ...ttt et a e ettt ne e nese e renens 120
532 ATETDUEES ..ottt ettt etttk s b s et e b e s et e teee e e s e e s s anaasseereanbansessestes 121
533 Language Mapping. ..ot 121
534 ENCOGIIE . ..ceviviniiiiici ettt 121
535 Typographical CONVERLONS. ...t e es 122
5.3.6 Syntactical CONVENLIONS ........veciieriiiiiiiiitei e s 122
5.4 CommON DEfINItIONS ..c...ooviimieiiiiiieiiet ettt rre st ete s e et e st b s etneassaessneenseessesssnssnssans 122
54.1 Baasic TYPES ettt ettt et ettt be e b e e st e e bn e sseen b e enae e saesreas 122
542 Entity IdentifiCatION ......c...oviiiiiiiiiiiic i s 123
543 Interface IdentifiCatiON .........o.cooiiiiiii et r et ne s 124
544 Access RoIes fOr OPerations. .........coooieiieiiiiiieeece ettt rr e 126
5441 Syntax for Access CONrol ...ttt 126
545 EXCEPHOMS ...ttt et ettt s b et besaebaseasanan s s erens 127
54.6 Stream and Event Synchronization.............ccocoiiieniiiiiii e 130
5.5 Application Portability Interfaces(API).......c.ovvivirioiiiriiee e 131
55.1 COr€ INMEITACES ...ttt ae b ea et b e nene 131
5.5.1.1 BaaSE ..ottt et eaten e art e teentes b et ernenns 132
5.5.1.1.1 Summary of Base Primitives ........ccccoouiiiiiioiiiiiioe ettt s eee e 132
5.5.1.1.2 DSM BaSE CIOSE ...c.veueieiicicicireeccct ettt ettt sttt et ta et et sae s erennas 133
5.5.1.1.3 DSM BaSse eSOV .. euvveuireieieierieiriesist et etestets ettt eeeteee et e eaeessessesaeeetsereerssssasorenees 133
55.1.2 ACCESS ottt ee s ear b a s s ebennens 133
55.12.1 Setting PermiSSiONS. ....c.ccviviiiiiiiieiiceecee ettt s s s s e e eee e 134
55.1.22 ACCess DefINItiONS .........coeiiiiiinerieirece ettt 135
5513 SIEAIML ..veiiiiiiciiiii e e s b s b st s s es e seeseeseenseaseae et enseesetennans 136
5.5.1.3.1 Stream Definitions, EXCEPHONS ........vovvviviviiieiieiicierceieeeeees e 137
5.5.13.2 Normal Play Time Temporal POSIIONING ......ccocovirviciiiiiieiereienen e e 137
5.5.1.3.2.1 Application NPT Valtes .......o.o.oioiviuiieiiieceeeecee e 138

5.5.1.3.3 Summary of Stream Primitives ...........ccooeiiiiiiiiiieeete e 138
55.1.34 Stream State MaChine............cooiviiriiriircicsnne et 139
5.5.1.34.1 State MAChine .......oooviiiiiiiee et 139
55.1.342 Basic State MAChINE ..........ccocoviiiiiiiiiiicie et 141
5.5.1.343 Complete state machine.................cooooiiiiiiiin e 142

5.5.1.35 DSM SHrEam PAUSE ....ovivviviiiciiie ittt n e enen 143
5.5.1.3.6 DSM SHream FESUME.......oeovvriiriricciiniiieeie ettt ene et s e eeneneesss 144
5.5.1.3.7 DSM SHEAM STALUS -...coveiiiinii ittt er e ee s sen s e eaeenes 145
5.5.1.3.8 DISM SHrEAM TESEL.... vttt ettt eeeeeenesaaeasenes 146
55.1.39 DSM SHream JUMP .....cccoviiiiiiiiiii sttt ettt se e 146

Vi

© ISO/IEC



© ISOMEC

5.5.1.3.10 DSM SHEAM PLAY ..vvcvoveerveieiei i ceceeesie sttt et 147
55.14 T LSO UT OO OT U SO T UUUUTU OO UOUTPUURSIOPO PO OP PP PIOR 148
55.14.1 File Definitions, EXCEPHONS .....cvoveveviuriiriersessesistniieenii et e 148
5.5.142 SUMmMAry Of File PIMItIVES .....c.cv.veirriiriimseseesessteiiceicice s 149
5.5.143 DSM FALE FEAU ..o eeeeeeeteeeeeaeaese ek neesatesesassbesasereea e ae e s e s e e b s e aaa s eantsbteteaneneene 149
55.1.4.4 DISM FIIE WELEE o.veeeeeeeereveeeeeeee vt evenesseseebesstere st sisatsiasens e s s s s e e ten e esbaassasbassesaenseabennenn 150
5.5.15 DHTECEOTY . .ovovieeviectieseseeeeteteeseeee e eses e s e s b s e bbb 151
5.5.15.1 Directory Definitions, EXCEPUOMS ...v.evuivtimeriiienrieimiismtiinsi e 152
55.1.52 Summary of Directory PrMILIVES .....c.vcvoviiciiiiieiiiinii i 154
55.153 DSM DIFECLOTY TSt ... veuereeriersrseserseiseis ittt 155
55.154 DSM DIrECIOTY FESOIVE...cerivurisrisrisesrisses sttt e 156
55.155 DSM DITeCtory Bind .....ecocvemrumrmererrirsieisitee s 156
5.5.1.5.6 DSM Directory bind_COMEXE ......e.euimrimriririmeiiscieiiicrei i 157
55.1.5.7 FEBANIA o oo e et eet st ee et e e e ae e st eseas et b e s s b et e b ek e e ben et R et e b e she e sae e st s e e s na b e s e ane 158
55.158 DSM Directory 1ebind_CORLEXE ....ooviiiiiiuiiiiiiieeint et 158
55.1.5.9 DSM DIrectory URDIN ......c.cviviiiimiiiiirnie e 159
5.5.1.5.10 DSM Directory NEW_COMEEXE......civeurieeieuireiinterese ittt eesie s 160
5.5.1.5.11 DSM Directory bind_nNEwW_CONMEXL........corueiniiiiiieieiiinnisnsrer e 160
5.5.15.12 DSM Directory dESIIOY .coveeriririieiiiieie ittt 161
5.5.1.5.13 DSM DIIECIOIY OPEIN «.ecueaereriiviiiiiiiieerieris ettt snes s es st s skt 161
5.5.15.14 DSM Directory ClOSE. ..ccovoveiuiiiiiiiiii s 162
55.1.5.15 DSM DIIECIOTY ZEL c..vceerecmiiimimiiieriirireresinees sttt bbbttt s 163
5.5.1.5.16 DSM DAFECIOTY PUL ... cecneiiiiiniiitiitert ettt bbb e 164
55.1.6 YT Tey { YOUTUURU U O OO OO OO OO PO OO VPP PO ORI PRSP PO 165
55.1.6.1 SerVICE TTANSTET «vovveoeeieiiitiee ettt st 165
5.5.1.6.2 Summary of Session PrmitiVes .....oovruiiiiiiiiricte e 166
55.1.63 DSM SESSION AUACH. .. .cveivieiirieeeecee e et 166
55.1.64 DSM SeSSION AEtaCh..ouviviieeeeiierceee et 167
55.1.7 SEIVICEGAIEWAY ..vvevererieeerereaieeeeeameses e s et be st s b b s bbbttt et s 168
5.5.1.7.1 Summary of ServiceGateway Primitives ..o 168
5.5.1.8 FAESt oot et eeeue e e et st eseeteasasnassa s e b em ke e st en b en e et er e et e aneas e s b et et e R b e R a e teern e e r e rre Rt et s eten 168
5.5.1.8.1 Summary Of First PHIMIEIVES .....oooviiiiiii i, 168
5.5.1.82 DIOSM FATSE TOOL <..evvieiveeevieieeerieseneeesirasatesasteener e seesscennesssaresasseaansbesarsssensseenabeeennneneis 169
5.5.1.83 DSM FATSE SEIVICE ..eeeveeivrieeraersresteensteesereseeentesssessesesnsssnesasrrasssseasssssassnesasssesneeranes 169
552 EXtended INEEITACES ..vociivviiieeitrteitierteeie e st erce st ereeetb e e serssrae e srae e aseeastas e e s ascaeasbeesbeesanesmiaes 169
5521 DOWNIOAA <ottt e ettt bbb et 171
55.2.1.1 Download Definitions, EXCEPHONS ......co.viriiiiiimiieii e 171
55212 Summary of Download Primitives..........ccooeiinininiie 171
55213 DSM DOWNIOAd INFO ...vieviveiie ettt e s 171
55214 DSM DowWnload allOC ....cevivieieiiereeeieeeieee ettt 172
55215 DSM DOWINIOAA SEATE.......vieveerieerienieeieeeeeiceceii et ba e s s e s st see e eone s o 172
55.2.1.6 DSM Download CANCEL........ccvveieiiieiiiiceciiiie e 173
5522 | AT 11 SRR UT OO U OO O OO OSSR OO PO UOUUTOIO PR ROR PRV 173
5.52.2.1 Event Definitions, EXCEPUONS ....ccc.coviiiiiviiiiiiiiiiie et 174
55222 Summary of Bvent PHmitives ..o 174
5.5.2.23 DSM EVEN SUDSCIIDE c-.cutiuiivieiieiieieieien ettt sr et sr e era e s nnens 174
55224 DSM EVEnt URSUDSCTIDE ....co.iiiiiieiiioietticece vttt 175
55225 DSM Event NOTY .....cccooiiiiiiiiiniiinieniec s e e 176
5523 COMIPOSILE . ..c-vvevtreresereseseies et ettt etk s 8 177
55231 Summary of Composite Primitives ............oooiieeiiineieiceie 177
55232 DSM Composite HSE_SUDS ...o.ouiiiiiiiiiiii s 177
55233 DSM Composite bINAd_SUDS ........ocoeviiiiiiiiiiiiiiii s 178
55234 DSM Composite unbind_SUDS ..........cceoiiiiiiiiiii e 179
5524 VABW e eeeee e eeee e st ease e tsesesaesrees e e e e r b e nber e Rt e e an s e ke an e e st e e et en et ee e e er e e b eesubeeans e r e e b e er b e reans 179
5.524.1 INOT-DAADASE VIEW ... crteierirertrerrit et nee e rete st esbeaesee e e s mraessaes e eaasessaseeranesaneas 180
55242 DALADASE VIBW . enneiiitieirieeteeseiee st enteeetaeeetesetee s s eeetetaabaeesbaeesisseesamnessanseearaeasaseasnneeness 180
55243 VIEW PrOCEAUIES. .. eeetieeereereesrassaaeee et ettt et ettt be e et eneesateesaeesmeeeneebesansesasesanearseres 180

ISO/EC 13818-6:1998(E)

vil



ISO/IEC 13818-6:1998(E)

55244 Definition: View Style Attribute...........cocoooiiiiiiieeecreceee e 181
55245 View Definitions: Statement, Result..........ooooiiioii oo 182
55246 Summary Of View Primitives.........ccoocvereeieinieitentceecreiee st srneesrr e e 182
5.5.24.7 DSM VIEW QUETY ....ceviriiiitiieresteta e eeeerererrestenesiestae e s s eresaeesseenbesraesseeteabesssesseateranans 183
55248 DSM VIEW FEAG .....ooiiiiiiiice ettt et san et e ses st e nee e raenres 184
55249 DSM VIEW EXECULE.......oeevevvivieeeetieneeneeiiteit ettt et eetesteste st e stce st ebtesneeseensessrasaasssssassans 185
5525 SHALE .ttt e et ettt te bt te et e et sttt eu e sttt b st s ekt et e b es b et e b et e s ertertensesenereas 185
55251 Summary of State PrMILIVES «......ocoriiriniiiiicinceeeeeeer ettt e 185
55252 DSM State SUSPENd.......ccciviirinriiiriririr ettt 186
55253 DSM SHALE FESUIME .....eeuveeeremeenierieiicereareetesieatasraesessaesreesseesseeeeseeanssesanaesessnseessessens 187
5526 TNEITACES .v.eeeeeeeeeetetestetetee et e et b e b ebab e st e s e e st e s eteetesserests st estestestesbassenseneeneenseneranrens 187
55.26.1 TCKINA CONSLANES .veeuvvireieerseeieeitteaertesteerraeeieesoreeetreesteeeseeeeesressensssssseeesanneeeereesenens 188
55262 Exception TCKind CONStANES ...........ccoiiiiiiimiicriciieniecinieti e aseesreres e e se s 189
55.263 Interfaces Definitions .........cccccoiiiiiiinirnei ettt et 190
55264 Summary of Interfaces Primitives..........cooooiiiiiiiiiiicccrc e 190
5.5.2.6.5 DSM Interfaces SHOW .......c.ooiiiiiiiiiiiniiiietce et et 190
55.2.6.6 DSM Interfaces define...........ccocviiiiiciiimiiniiieer e e 192
55.2.6.7 DSM Interfaces Check ..ot 193
5.5.2.6.8 DSM Interfaces Undefine..........coociruieiiiiiieniininiinicee ettt 194
5.5.2.7 SECUTILY ...cee ettt sttt e e e e e s e et e e s beaeseeesbeeseenreannsens 194
5.5.2.7.1 DSM Security authentiCate ..........ocoviiiiiiiiiiciiicccecnrre et 194
5528 CONEIZ ..ottt sttt ettt ste s st ebesees 195
55.2.8.1 Config DEfIMItiONS ......ccoviriiiiriiiiiiicicce ettt ss s senes 197
5.5.2.8.2 Summary of Config Primitives ............ccooiveiniieniiiieiiceese e 197
55283 DSM CONfig INGUITE ....voviiiiiiieiereeeretetet ettt e ee s ersereebsesess 197
55284 DSM COonfig Walt......cooviiiiiiiiiiiieret ettt et aenis 197
5529 LABECYCIE ..ottt er bbbttt et eer et s ene s enin 198
5.5.29.1 DSM LifeCyCle CTEALE .......c.cueieeeriireiieiititeiee sttt tessee sttt eats e e e e eaeeneeneneenan 198
55.2.10 KIN oottt ettt ettt e n et 199
5.5.2.10.1 Summary of Kind Primitives .........c.coccveeiirimeniioiiineientecieies et ere e 199
5.5.2.10.2 DSM_KiINA_RAS_ coeoiiiiiieiiiciieeeeeee e e eaaa e 199
5.5.2.10.3 DSM_KINA_IS_8. .ottt et etes ettt seesnene e ereeneenensenens 200
553 C Language Mappings..........cccooviciiriiiieincieieienie ettt ssessaeas 201
5.53.1 Scoped IAENtFIErs ... ....c.oviiiiiiiiicce ettt e na 201
5532 C Mapping for OPerations...........cccociiccconmenienieeeiieeeiet et eve et v s e e 201
5.5.3.21 C Mapping for Basic Data TYPES ......ccccoeeiriinvrnieiieececeeeeee e 202
55322 CONSLANILS ...ttt ettt ettt ettt et et e s te et e sasssensasstsasoasaseaessaeses 202
5.5.323 SEUCE TYPES.....oeeiiiinee ettt ettt st ne s 202
55324 SEQUENCE TYPES..o.vivviiririiiiiiereceereiee ettt bbbttt et en e 202
5.5.3.25 SUINES.....viiiiiciietetre ettt bbb e st fe ettt ee e e ananenn 203
5.5.3.2.6 ARY ottt ettt enen st aen 203
55327 BV ettt e et e e e r e e b e et se e bae eateereeenreeaneeanan 203
5.5.3.2.8 OBJECE vttt ettt et ettt 203
5.5.3.3 APT DEfINItIONS .....oouiviiiicicieieciet sttt ees ettt n s 204
5.5.3.3.1 C Mapping for the Synchronous INETTACE .............ovoueeieeeeeeeeeeeeeeeeeeeeeeeeereeeeeens 204
5.5.3.3.1.1 BaSC ettt ettt nen e 204
553312 ALCCESS.c.nvevenitiin ettt ettt et rs ettt eas et ere s enenas 204
553313 SEFEAIL vttt s e e bt aseae e et ensene s ssne e eas e 205
553314 FAle ot 206
553315 DAIECIOTY .ottt ettt ettt ettt e e 206
5.533.1.6 SESSION. ¢ttt sttt sttt s e ettt eere s etr b e areearesae e e eeaeens 207
5533.1.7 FATSE ettt ettt et et ettt et et e e ee e et eaae e 207
5533.138 BVENE 11ttt ettt sttt e 208
553319 DOWRIOAd ...t 208
5.5.3.3.1.10 COMPOSILE. .....eveereerecmcirciiit ettt ettt et e e eeeen 208
5533.1.11 VW oottt ettt ettt et e st et et e e ettt e et eteee et et s eeenes 209
5533.1.12 STALE ..ottt ettt ettt sttt et enter sttt see et et e e enees 209

vili

© ISO/IEC



© ISO/IEC ISO/IEC 13818-6:1998(E)

5.5.3.3.1.13 TEHEITACES c.eeveeeeeeeeeeeeeeeeeeeeeseessensence e e tesea s ssseserseeseenaeestensesassbesanasassrseaesrnernons 210
55.33.1.14 SECUTILY 1t vuvreveeeeeeeecaercuencies st e b et sb ettt nb sttt bbbt 210
5.5.3.3.1.15 LAfECYCIE 1o vttt s 210
5.5.3.3.1.16 KA oo ee et e et e ettt eetteeae e s e et e s saess e es e e e sm e esme e sas e r e e s nesneees et aaseas 210
55332 C Mapping for the Synchronous Deferred Interface.......c.cococoevevevininccncnincninnins 211
5.5.3.3.2.1 CONEIG . ...oevveiteeiciecters st s 211
553322 How to Convert Synchronous to Synchronous Deferred ... 211

5.6 Service Interoperability Interfaces(SII) ......ooiiriniimiinininienc 211
5.6.1 ConnBinder and Resource to Connection ASSOCIAtION .......ceivvrueeiiiiiinrneeeiiiiere e snee 212
5.6.1.1 S OO e oavveeeeeeeeeeseeeesesessessessesseestessaessassbasaseeaeeemtnenteeseemaesms e s bsete e reesaneenesaaseenseraseraaas 214
5.6.2 RemOte PrOCeAUIE Call....oocvvveieeeeeieecteeieitene e e seeebe st eesc st e e ssvesst s e st asesssenesresssonnensons 214
5.6.3 The ObJECt REFETENCE ......cuvvrrvrremremiriiieiss it 214
5.6.3.1 MID PrOtOCO] PrOFILE ..ottt ettt et et eee e ae e e s ee s st eemaeesntassbeemsaenaesanssanenens 215
5.6.3.2 Child ProtoCO] PrOfile....oocvoviieiieieeeeeeeeeereeeteeereeseeveessaseesameesseeesseesasessseessecssassancissisnens 216
5.6.3.3 Options Protoco! Profile.........ocoviiuiiniiiiiiiiiice s 216
5.6.34 Lite ProtoCO]l PrOfIlEs. .....ooviriierieeiieiccieetecetettr et sce st cnees e bt e st ssae st s s b e s nns 217
5635 BIOP ProtoCOl PrOfIle ....oovviviiriericeeiieeteeteeite e ee e esccsat s issaassran e bsesasenesanes 217
5.6.3.6 ONC ProtoCOL PrOFIlE ...cooeveereeeceeicreteisre ettt ebe s sen e sasss e sbbssbessasassens 218
564 SErVICECOMIEXLLLSE -.eeeneeiiiiieeeeecreiieeestre st retaeesrressenesseearsesebeneesenaesssannssssbnsssnnnenstnasssnsasnean 218
5.64.1 SEIVICECONMEEXE ..evvveeeeiuireeeeeteeeeieeeirteeseseeeesasbreerasrerssaseessssbnsasessaastasraseesssrnesesararanasasanass 219
5.6.5 COTE TNEEITACES 1envveerreeeeiiieieeeieeeireestreeseeesebenesteesbsaessaesrsaeseessannessssatssasstesssasssnneeasbananseassss 220
5.6.5.1 B oueiereeeee ettt e ee et et et e e ettt areereea ettt arterbeabeensene et ekt e bt e et st e R e b e s b e sbs bR e sa e s R st e renere 220
5652 AL CCESS e nneeeeeeees et eseseseastseasseessesssaenseaabtasasbeenssaes st aanseeesbe et e r e e as £ e s Rt s e e a e e e R r e e rrane e saesrneans 220
5.6.5.3 SUTEAI .. ceeeeeeeeeeeeeeeeeteeeteeesteesesesaeesseessaassveaeseaeesasesasesesseesentesaantesrsbssassanassnneaasbsaesbasasnanss 222
5.6.5.3.1 Transport and Application Level NPT ...t 224
5.6.532 Consistent Quantization RUlES..........cccooevereeririnirriiiinneeie et 224
5.6.5.4 AL ettt see et e b e et e et e et e s be e bt e e es t e nn e R e et e b ee s e s e e st e s st s e e a s e bt e r e R e aaas 224
5.6.5.5 BiNAINEIETALOT .....eveveeereriiiiteiiiinie ettt et 225
56356 INAMINZCOMEXL ...cccereeeciiniiieris ettt ss sttt ettt 226
5.6.5.7 |7 T o) SO OO O PO O OO TSSO PIUPIO PSP TR PP 227
5.6.6 Extended INEITACES ..ooovvrii ettt ee ettt seere st ese s saaaae e s asb e e e e bann e e e e s s aesnenee 229
5.6.6.1 SESSIONUU ...t cteette st reesets st eebte e ebe s betssnessanresennss s sussssrsbas e rnrerassaesssassaenas 229
5.6.6.1.1 Partial Path c..o.oceeeeiiviieicreeeee ettt st e et e e e st eebe e sasstsennsn b san e a s nenbens 230
5.6.6.2 ServiceGateWaylUU ......cocoiriiriiiie e s 230
5.6.6.2.1 Summary of ServiceGatewayUU Primitives...........coooeiiiminiininicicencciene 230
5.6.6.3 SESSIONST ..ttt et e e et e et e e et es s en e er et e e e e e ae s e ba s st s e b s e res san s ernenenaes 231
5.6.6.4 ServiceGateWaySI ........cccoiimiiiiriiei e e 231
5.6.64.1 Summary of ServiceGatewaySI PrimitiVes........cc..cooviveieirinrnnncinnnnenencenns 232
5.6.6.5 DOWIIOAAST ..ottt et ettt e st e be e es et e e anb et et ebe e b e e seresasessesrasossonesasasassrasresanen 232
5.6.6.6 EVEIIE oottt ete e et e ete et e e bt e saseea b e e saseaanteesabe e et e me e e e e e s bsae s s nn e s e bt s s aa e e e b e e raenane 235
5.6.6.7 COMPOSILE -..evvevaerereereieieueicieisietsis st r s e b e s s b e s s s e b b ea et sttt 236
5.6.6.8 VAW +eevereeeeteeueeeesesesaseseeseeseeseas e besbassasbassrbeaseeaea b eas e b e e eseeat et e Rt s b se s ess e R e s asn s s et enber e erean 238
5.6.6.9 SHALE .ot eeteeeeteetee st e et e ereere e reete e aeebaeabe e b e eraearateb s ek e e R R e et A e b L e e RS st s e s s r b e e a e a e b s et ebaan 240
5.6.6.10 IEETACES «oeeeeevee e ettt ettt st eee e re e e eaiate e s reeesenteeseebarate s s s s b s re s s e nbn e sreaba e s e rareen 241
57 Application BOOt PrOCESS .....c.evvuririiiirinirinisiii s 241
5.7.1 Session attach() Pre-Conditions .........cccccvcieviiiiniiiiiniiiiiiieiee e 242
572 Session AttaCh() PrOCEAUIE ......c.ooveviveriirieiriireirireer ettt sb et 243
5721 Resolving Path-specific Parameters.........ooo it 243
5.7.2.1.1 POSt-CONAILION. .. .evtieeetrieeereeeotieeaet et eeetteeeeetteeeessseseesssesesasnteeeasssssaseesessanensensssnsosissnanes 244
5722 Establishing the U-N SESSION c.c..vvoveiiiiiiiiiii e 244
57221 ClientSessionSetupREGUEST .......cooveoiiiiiiie e 244
57222 ClientSessionSetupCOnfIIM......ccoviiiiiiiiiiiii e 245
57223 Session Establishment Post-CONAItIONS.........cccooviiiiiiiceecreee e e 246
5.7.2.3 DOWIMOA oo eeeee et eeteeateete s ertraabeaetseestae e tesasseeersessstaenrnneessbaeeassanaasesassssessnresssananee 246
573 SESSION TEAI-QOWIL ..veeeeeeeeeeeieseesteaaeesee e eee s e e ee e raeteastaessaeseessaenssassaeerssannsesasesssnenneeatasbaniess 248
574 Session Transfer IMPLICALIONS. ........coveeruriritiiitrtaieinrt et 248

ix



ISO/MEC 13818-6:1998(E)

6. USER COMPATIBILITY 249
6.1 Compatibility DESCIIPLOIS. . ...cuiviviiiiieiiceieisi e s 249
6.1.1 TEEE OUIL SPECIHIET ..ottt eis st b s ar s 251
7. USER-TO-NETWORK DOWNLOAD 252
7.1 OVEIVIEW ..ottt ee e e eet et s eaess e et eeee o ae s e h et st e e e m e s e e em b e i e e e eme e eateeemeeeabaesaneemteeneenneenes 252
7.1.1 Download NetWOTK MOAEIS. ...ooooi oot aaesaeeeertetesarsasamennenene 253
7.1.2 Preconditions and ASSUMPONS . ......o.oovvrriiriiiiiieeeemeere et 254
7.2 Download MESSAEZE St .......coirieriimiiieiiiterite it 255
7.2.1 Download Control Message FOrmat ... e 255
7.2.2 Download Data Message FOImat........cocooiviiiiiiiii et 255
7221 DSM-CC Download Data Header .....oooooeiviieeiiiii e, 255

7.3 MeSSAZE DESCIIPHONS «..c.coveviviiiiieiiririet ettt ettt s s 256
7.3.1 DoWnloadINFOREGUESE ......c.vvimereririerecieiteeieti ettt et can e 257
7.3.2 DownloadInfoResponse and DownloadInfolndication..............ccccceoiiiiiiiiiiniiiccn, 257
733 DownloadDataBloCK ......ooveriii e e e 259
7.3.4 DownloadDataREGUEST .....c..cvioiiiiiiiiiiiiiir ittt ettt et 259
7.3.5 DOWRIOAACANCEL ....ceveerierreieeeeeee ettt ettt et et a et e esaeeeraesase e sneesneesseesaesseesaens 260
7.3.6 DownloadServerInItIAte . .....c.c.vceeiiirieiiiieiiett ettt te ettt tae s s aee s snne s s tbaeasaneessnasnee e 263
7.4 Message Sequence for Flow-Controlled Download Scenario...........cccoooviiovieniininiicnnnn. 263
7.4.1 Getting Download Protocol Parameters ... 264
742 Starting DOwnIoad........coccoiiiiiiiii e 265
743 ACKNOWIBAZINENTS ....oveiiiiiiii ittt et et eeeene 265
7.4.4 Timers and Re-{ransmiSSion ..........coooiiiiiiiiiiiiiii e e 266
7.4.5 AADOTE .ttt ettt e e et ettt ettt ent et ene e st nntebeeneeieaneeneas 267
7.4.6 Flow-Controlled Scenario over Reliable Transport..........ccoocviierriciieiienceninrcnic e e 267
7.5 Message Sequence for Data Carousel Scenario.........ooccooioiiiiiiiiiiiei et e 267
7.5.1 Getting Data Carousel Parameters..........cc.oociriiiiiiiiiie et 267
752 Starting Acquisition and Module Re-AsSembly.......c.cccoirviniiiiiiiiine e 268
7.5.2.1 Pseudo-Code Example of Module Re-assembly ..o 268
7.5.3 THITIETS oottt bttt e et st es e e et et e eabeeas e b e eseeneaareenenean 269
154 MOAUIE CONETENCY ....cviiiiiiiiieitiiree ettt ettt e eb s esbesbese s s sassenenns 276
755 Data Delivery Rate ........coooiiiiiiiiiii et 270
7.6 Message Sequence for Non-Flow-Controlled Download Scenario ...........c.cc.ooeeveevieeiuiieenennnne. 270
7.6.1 Getting Download Protocol Parameters ........ccooovvviiiiioicicecce e 271
7.6.2 Image Assembly and COREIENCY.......coooiiiiriiiiiieiiiiice et 271
7.6.3 THINIETS .ot e ettt et ettt e ta e tv e een e e te e et e e etteeant s eteeraesantenasenesans 271
7.7 Protocol State Machines for flow-controlled download scenario.............ccooveevveveeciiceieeecee. 271
7.7.1 State Variables common to Client and Download Server........ccocoveeiiiiiiiiiieciiicicceeeeae. 272
7.7.1.1 Service Type: reliableService, unreliableService .........cocoveeveieieneiiiicicieeee e 272
7.7.12 Download configured bufferSize: bufferSize ..........cocooeviveeeiiiiniiiiiiccee, 272
7.7.1.3 Download configured maximumBlockSize: blockSize .......cocoovveveiiiviericeiiiiccece, 272
7.7.1.4 Download Identifier: Did........coocooiiiiiiiiii e 272
7.7.15 Download negotiated blockSize: Did.blockSize.........ccooveiiiiiiieiic e, 272
7.7.1.6 Download negotiated windowSize: Did. windowSize. .................ccooi oo, 272
7.7.1.7 Download negotiated Acknowledgment Period: Did.ackPeriod.............c.cocooeeeeveennnn. 272
7.7.1.8 Download negotiated Window Timer: Did AWindow .............oocoovveiiiiiciiieeieceeee, 272
7.7.19 Download negotiated Scenario Timer: Did.tScenario .......c...ocooooeeeiiiiiiiiicceeee, 272
7.7.1.10 Download negotiated compatibilities: Did.compatibilities...............ocovrvreverevrceneneecnen. 272
7.7.1.11 Download Number of Modules: Did.numModules ...............cccocooveieviieiniiiiee. 272
7.7.1.12 Download Module Identifier: Did.moduleld....................c.coooiiiiiii, 272
7.7.1.13 Download Module Version: Did.moduleld.version................ccooovveoieecieeiieceeceresen, 273
7.7.1.14 Download Module Size: Did.-moduleld. moduleSize ............ccooovoveeoiiieieeeeeeieeeeeeeen. 273
7.7.1.15 Download Expired downloadld Holding timer: Did.tHold .........c..cccovvivviiiiicicee. 273
7.7.2 Client-only State Variables. ... ..cccoeeiiioriiiiiiieiit st ere e e s 273
7.7.2.1 Download Lower Receive Window Edge: Did.Nmoduleld, Did.NblockNum. ............... 273

© ISO/IEC



© ISO/IEC ISO/IEC 13818-6:1998(E)

7722 Number received blocks: Did.NBIOCK. ....c.covvviieiiiiiiiiiccs 273
7.7.23 Acknowledgment threshold: Did. AckThreshold........coooiiiiii 273
7.7.3 Server-only State Variables ... 273
7.7.3.1 Lower Transmit Window Edge: Did.Lmoduleld, Did.LblockNum ......c.ccccoornviiinnnnnn. 273
7732 Upper Transmit Window Edge: Did.Umoduleld, Did. UblockNum .......cooovrriniinininn. 273
7.7.33 Data Sending Rate Timer: Did.tSend ......ccooovoieieminiiiiciininncce s 273
7.7.4 CHENE CONAUONS . ..eeveeeveeeeeeeeeeerisereesssseebe st ereessestenesa st esssaesressseaneresasseabesssassasseasesseennensaneos 273
7.7.4.1 INVAIA SEIVEIIA ..ottt ettt s b sttt 273
7742 Number of re-transmission eXceeded. ......ccouvviiviiiiiiiiiiiiire s 274
7743 Unacceptable BIOCKSIZE. ...c.c.cuiviirrirerminrttii e 274
7.7.4.4 Unacceptable WinAOWSIZE .....ovueerevserieriiiiriiiisecem e 274
7745 Unacceptable Acknowledgment Period ..........cooviiiiiiiiiii 274
7.7.4.6 Unacceptable Window THIET .......oiiiuiiiiiiitri e 274
7.7.4.7 Unacceptable Scenario THDET ..o e 274
7.7.4.8 Unacceptable COMPAtibilIIEs .........vieiimieiniiiii s 274
7.7.4.9 Unacceptable Module Table ..o 274
7.7.4.10 Acknowledgment period full .........oooviorii 274
7.74.11 DOWNIOAd COMPIELE .......cviiririieriri ittt s 274
7.7.5 Download Server CONAItIONS. ... c..oviveerieeieriererrceieeteercsitetee i rsre s seerasssasses e sssessanes 274
7.7.5.1 Unacceptable maximumBIOCKSIZE .....c.ocoviviveiiiiicci s 274
7152 Unacceptable BUfferSiZe........cooviviiriiiiiiiieir it 275
7753 Unacceptable COmPatibIitIEs .........c..oviiiiiiiieiiiin s 275
7.7.6 CHENE PTOCEAUIES ....eeeovveiereeeteireesiesereseenteseeestaeeseeaseenssitsshbabesraratesaraesrssesesabaesessesstesesneonees 275
7.7.6.1 Initial Setup of State Variables ..........ccviiiieeiniiiii e 275
7.7.6.2 Sending DownloadDataRequest MESSAZES .......vvvieireniiinierieeniiiiiis s 275
7.7.6.3 Sending DownloadCancel MESSAZES .......ovvrieeraineniniiitninintrc e 275
7.7.6.4 Increment Lower Receive Window Bdge .....ccooovviioiiiii e 275
7.7.6.5 Increment BIOCK COUNET .......oiveiveeieieeereete ettt 276
7.7.6.6 Transition t0 DCEXPITe SAE .........ccocviviiviiiiiiis ettt 276
7.7 Download Server PrOCEAUTES ...c...cccoverieeiimieniiiiie ittt sre s 276
1.7.7.1 Initial Setup of State Variables ... 276
7.7.72 Increment Lower Transmit Window Edge...........coocivinniieees 277
7.7.7.3 Set Upper Transmit Window Edge........ocoooiiviiiiiiniiii s 277
7.1.74 Sending DownloadDataBlock MESSAZES .......vovveririririninieiiiiciciiiiiiin s 277
7.7.7.5 Sending DownloadCancel MESSAZES ........ovriaiviriniainininininiieict s 277
7.7.7.6 Transition to DSEXPIre StALE ......c.ccoviiriiiiiriii e 271
7.7.8 State MacChing SDL.......ooviiiiiiieieieee ettt ereee e et s b e r s s s s e e sasre st ane e seeeee e 277
7.8 Partial Protocol State Machines for non-flow-controlled download scenario ..........ccoceevevecene 277
8. STREAM DESCRIPTORS 279
8.1 INOIMAL P1ay TIME ...c.ceeniniimiviiirirei ittt e s 279
8.1.1 NPT Reference DESCTIPLOT .....cveviveriiriiiriiiririressccss ettt 279
8.1.2 ReconSrUCON OFf NPT ....oomiiiieieei ettt sttt sttt 280
8.1.3 NPT Conversion to Seconds and Microseconds..........cccovveeionniiiiiinicinccniniiinas 281
8.1.4 INPT URNCEITAINLY .......eoveevevisveeereeesesereareuenssasisnisseseneesesessss e sa et sesb e sa s s st st et st e nnes 281
8.1.4.1 Frequency of NPT Reference DesCriptor........coocvueriiiiricciciiiiiieinisiie 281
8.1.5 NPT Endpoint DESCIIPLOT . ...voviviiiiiiiiiiaie sttt s 282
8.2 Stream Mode DESCIIPLOT ...c..c.vveiriiiiiiiiei ettt 282
8.3 Stream EVent DESCTIPLOT. ... c.couriciieimiiiirteerice sttt eb et 283
9. TRANSPORT 284
9.1 DSM-CC Requirements on Lower-Level Network Transport Protocol.........c.covcciinnins 284
9.1.1 U-N MesSaZE CAEZOTIES «...vvvvrveserscreiirirititete s 284
9.1.2 U-U IRterface CAEOTIES ...c.vvivmrerirrsiieiststrras sttt st 284
9.2 Encapsulation within MPEG-2 Transport StTEamS .......o..ooriwiiiimicccii s 285
9.2.1 Role of MPEG-2 Transport Stream in the Protocol Stack.........o.oooii 285
922 DSM-CC SECHOTMS vovveeevevrereeneeriseesaresasenrestsesesstase it sresrtesteteste st eserasesteesesasneasesssentsntssressresesss 285

X1



ISO/IEC 13818-6:1998(E) © ISO/IEC

9221 Semantic definition of fields in DSMCC _SECHOM . .uvuviii it reeeeeeeeae e 286
9.2.3 DSM-CC Stream TYPES.....coiviiviiiericiiiiici et et 288
924 DSM-CC Multi-protocol Encapsulation...........c.ocveieniiomieninieniniiieecccniesie e 288
9.2.5 U-N MessagE CatEZOTIES .....cvevueririerriceirimerioriitisier sttt et ee b e ne e s e eees 289
9.2.6 U-U Service Inter-operability Interface using Remote Procedure Call ..., 289
9.2.7 DSM-CC Stream DeSCIiPIOrS .....covevrevereieiiiiiiiitiie ettt e sa s 289

9.2.7.1 Semantic definition of fields in DSM-CC Descriptor List........cc.ccoccviiiiiniiniviienieene, 289

9.3 Encapsulation within MPEG-2 Program Stréams...........cco.ooovviveiiiiiiiiriiiic v 289
93.1 DSM-CC Stream DESCIIPLOTS «...ociviveiriareriieietiieieteititetestistesies s enesee st enes e ses e asesasesesasesnas 289

93.1.1 Semantic definition of fields in DSM-CC_program_stream_Descriptor List.................. 290

932 U-N Messages and U-U SSI........ooi et 290
10. U-N SWITCHED DIGITAL BROADCAST -- CHANNEL CHANGE PROTOCOL............. 291
10.1 OVEIVIEW ...veieveiceieieeireiteeeee et e s e vt et e e et e a et e st e e ta e s st e e sbaesatseennsnesanssseensaeessrassnsssesnsessnsenn 291

10.1.1 Preconditions and ASSUMPLIONS ......c.ocvciviiiiiiiriieceinee sttt ebesbe e s ere e s s 291

10.1.2 General Message FOrmat ........coooeiiiiiiiiinii s 291
10.2 Switched Digital Broadcast Channel Change Protocol Messages .........ccccvvveeveeieineiverecnnnenes 291

10.2.1 Use of Private Data in SDB CCP MeESSAZES......ccorrerieiririniietaiieieeeieresiieisne e vesveresns 292

10.2.2 Use of BroadcastProgramld in SDB CCP MeSSAZES .....c.coeeveiruirenrinrinreerierierenieieseeresaenees 292

10.2.3 SDB CCP message definitions ............coocoiierereniniiierieiire ettt ve e 292

10.2.3.1 SDBProgramSelectRequest message definition ............ccocceeeiinierniieeiinnecrcreeeeneeeveennes 293

10.2.3.2 SDBProgramSelectConfirm message definifion.......c...cocveeeeinineeir e 293

10.2.3.3 SDBProgramSelectIndication message definition .........ceccvceeiiniencenenieeniniineeeeenns 294

10.2.3.4 SDBProgramSelectResponse message definition............coeeveveiiiiininceeneniineecenen. 294

10.3 SDB Channel Change Protocol Command SCenarios..........c.coueeiecrerreeieniinnienieeeeeeseiscveienseenens 294
10.3.1 Client Initiated Program Select Command Sequence .........c..coeevceienierinii e, 294
10.3.2 SDB Server Initiated Program Select Command Sequence.............oooevvevueeieeicicrceeeerenann 296

10.4 SDB Reason and Response Codes....... ..ottt et 297
10.4.1 SDB Reason COdES ......coooviiiiriiiniiiiienieterceite ettt e aeeae s reeneseeensenean 297
104.2 SDB ReESPONSE COAES .....evveverrevimiriiiieiietitetieieeteeiiteete i sses st sseseeteetesseeseereeaeereensssesserssoses 298

10.5 SDB State Machine ..........cooiiiiiiiiiiiiec ettt sttt a et 298
10.5.1 SDB State Machine for the Client Side .......c.ccoocveiiiiieiiei e 298
10.5.2 State machine for the SDB Server Side ... 300

11. U-U OBJECT CAROUSEL 303

11.1 INETOQUCHON «...c.ee ettt et e et ot e s s st ese et seseenenan 303

11.2 COMEEPLS ...vvitiiit ettt et e et a et ese et ens et et s e s e e s e e ereeneeneeneaneeneeeeenenes 304
11.2.1 Supported U-U Objects and INtErfaces.........ccocoovrerioiiiriiiieiceeeceeeeeeeeeeeeee e 304
11.2.2 Service Domain and Service GateWay .......c..oovivieiiriiiiieieeieeeeee et e e eseeereeesen 304
1123 ODBJECt RETETEINCES. ... .ottt e et e et e s e nen 305
11.24 Transport Of BIOP MESSAZES..........ccovveriiiriiriiniiitceeee ettt e e esee e seene 305
11.2.5 Module Delivery Parameters .........cooevviivieininiiiieeieeeeiteeeeeeeeeee et ee e ee e ese e e ene s 306
11.2.6 TADS ettt e e e et et et et et aeaen 306

11.3 Broadcast Inter ORB PrOtOCOL........c.cooiiiiiriieitceicetceeee e e enann 307
11.3.1 Inter-operable Object Reference (TOR) ....ocvioviiieiiieeeeeeeeeeeeeeeeeee oo 307

11.3.1.1 Profile Body Definition ..........ooioiiiniiiiiieciee it eeeaeeens 307

11.3.1.1.1 Object Location COMPONENL...........c.ccceoeiiviririiiiiieteetere ettt 307
11.3.1.1.2 ConnBinder COMPONENL.......c.ocuiieriiiatiitiit et eveeet oo ees e ees e e e eeeeeeeaeas 307

11.32 MesSage Set DEfiMitiON. .....c.eouiiiieeieteee ittt ee v e e e e e e seees 308

11321 Generic Object Message FOImat ..........ccooooiiiiiiiiiiceeeeeeeeeeeeeee e 308

11322 Directory Message FOIMAL .........coovviiiiiiiiieiccceccee e 310

11.323 Fle MESSAZE FOIMAL ....vevvveeieeteeeeniecet ettt e e eeeev e st ane e e eaeessaness 311

11.32.4 Stream Message FOMAL .........oovuiiiiiiiiiiieic e es 311

11.3.2.5 Service Gateway Message FOrmMat.........cococooiiiiiiiiiiioeee e 313
11.3.3 Transport DEfinitions. ..........c.cocioriiiiiiiic ettt et 313

11.3.3.1 BIOP MESSAZES ......cvemereiiiaccrrentitisieis ittt ettt ettt et et e bt enen e e eeee 313

11.33.2 Module Delivery PArameters .......covoeeceirerieieiiieiiiett oot eeeeeseeereenaneens 313

Xil



© ISO/IEC ISO/IEC 13818-6:1998(E)

11.3.3.3 TOR Of SEIVICE GAIEWAY ...cvevveveieteieretesieeeeeseeteseeneeiescereessisssnsassssesssee s s sasssssasas e 314

114 MPEG-2 DESCIIPIOTS c..cvvieiiiiniiiintiieiert sttt st st s e et s s s s st er st 315
11.4.1 Carousel identifier dESCIIPLOT .......c.ovvieeieieecereriric et s 316
1142 ASSOCIAION (AZ AESCIIPLOT ...ceeeverrierreereecnerre ittt 316
11.43 Deferred association tags deSCIIPLOT........eoverviiiiirieiieteuec ettt 318
12. USER-TO-NETWORK PASS-THRU MESSAGES 319
12.1 Overview and the General Message FOTMAL .........ooowveviirrenmiiiecominiii 319
122 PaSS-THIT MESSAZES .......eovvereriereseeeeercisissesasss st es sttt e bbb e 319
12.2.1 Use of PassThruData() structure in Pass-Thru MeSSages. ......covvevrerviiiiiniin 320
122.2 Pass-Thru message definitions........cccooerereernieeiiii e 321
122.2.1 PasSTRIUREQUESE ....c.cvreevierieiesisesse sttt 321
12.2.2.2 PasSTRIUINAICAHON ...eeevervrereeeereerieese e cetet e e setese st easesesensnbesaseseesbesr s e rn e aesresreestesssnnanens 321
12.2.2.3 PassThruRECEIPIREGUESE .........ovvuerriiiisiiiie ittt 321
12224 PassThruReceiptCONSIImL. . ...ovoiiiiiiiieiiiei e 322
12225 PassThruReceiptINdiCation ........coiiiiimiiiieietiincrr e 322
12.2.2.6 PassThruRECEIPIRESPOIISE.......ccovviviiiiiimiirereteiter ittt 323

12.3 User-to-Network Pass-Thru Message Field Data TYPes.......cooooeiiiiiinninininnncesinns 323
12.4 Pass-Thru MESSage SCENATIO .....cvovrmimiiiiietiiitetii ettt e e 324
12.4.1 Pass-Thru MESSAZe SCENATIO......cuovvuiirirreiiriitsrireie ettt st ettt 324
12.4.1.1 The Sending User sends a PassThruRequest ..o 324

12.5 Pass-Thru Receipt Message SCENATIO ........ovevrviiriiviiiiininiee ettt 324
12.5.1 Pass-Thru Receipt MesSage SCENATIO.......oivemiveiiinriiirie ettt 325
125.1.1 The Sending User sends a PassThruReceiptRequest ... 325

12.6 Pass-Thru ReSponse COES.......couumumrinirmiminiiiiiesissistsenessresei et esns 326
12.7 Pass-Thru TYPE COAES......cormimiiiiiiiiii sttt s 326
12.8 SHALE MACKINE ....eoevveeitieeitiereeeree e et ettt e e e b st e st e st e s aeesb e eaa e e rnae b e s a s s s e soasabe e e nesnssbtsraes 326
ANNEX A (NORMATIVE) USER-NETWORK PROTOCOL STATE MACHINES......cccoersurrreecs 327
Al TETOAUCHION ..ot ereeeetreeeteee st e esbaeeneste e bae e saeesnetesas s e naresrba s re s e bbb aeasaaaesabaeensnasssbaesenenenabtentte 327
A2 U-N S ESSI0M. e eeuriirrieteeerrerseerseassrsstssenseesessecsseesneerecesseisssessssssarss s ssasassentesasbessssassaansnennssneesseenne 327
A3 U-N Download — Flow Controlled SCENATiO .......cccvieiiirciiiiiniiiiiiiiin et ertesisssasnesiseseniesieone 364
A4 U-N Switched Digital Broadcast Channel Change Protocol........cococeveiiiniiniiiinnin 377
AS =N PaSS-THIU..c.oviveeeeieeteriesesteie ettt st et se et e st s an e e e s b s s s e s s ek et e e sn b e n et sana s 390
ANNEX B (INFORMATIVE) APPLICATION EXAMPLES 399
B.1 TIEFOQUCTION vt eeeeearteeeeeeeeeae s b e saesmees s e e a e e e bt sab e s a s e asa e as e e beeabeeas s ent s e saesen s e bt e st e aae s e e ear st s s 399
B.2 Ve SrEAM PIAY ....c.ocveeeveiiriciiiiitine ettt 399
B.3 Building a Directory HISrarchy ........cooovveeiniiiiiiiiiccie s 401
B4 Movie Information Database .........ecevuerueeeeriiriiiiiii e 402
B.5 View as a Personalized DITECIOTY ....covvueerieiiriieieietiste et 408
ANNEX C (INFORMATIVE) ONC RPC XDR MAPPINGS 410
C.l OVEIVIEW eeeeeeeeeeeeeeeeeeveesteeseeesetessseseeseesbee b e easesaeesbs e iR s e s s e abeere s be e s e e s b s aRs e e st e s a s st esme o s e b s sa e b e na e en 410
C2 General RPC Message FOMALS .....c.ccooviiiiiiiiineiiieni e 410
C3 CORBA IDL C t0 XDR MapPing .....cccocceuvuirimimiinrnieeiesisiste et s ssssasans 412
C3.1 Mapping for Integer Data TYPES .......oooeremiiiiiiiic e 412
C32 Mapping FOr VOIA.....ccocoiviiiiiiiii 412
C33 Mapping fOr CONMSLANES .......oviiiriieisieiiste ettt 413
C34 Mapping fOr OCLEL .......oviiriiiiic e 413
C35 Mapping for Fixed-length Constructed TYPes .....ocooiveemeriiiiiiiii 413
C35.1 MapPing fOT SIIUCE ..ottt 413
C3.6 MapPing fOr SEQUETICES ...uvuevrueriiieititiier st 413
C3.6.1 Example: Mapping fOr OPAGUE .......ococoiviiriiiiiiitceiei e 413
C3.62 Example: Mapping for PathSpec ... ..o 414
C3.7 MaPPING FOr STIINZ c...cvvnrreriririinseieeri et 415
C4 DSM-CC ONC Protocol Profile for the Interoperable Object Reference.........oooooiiinniines 415

Xxiii



ISO/IEC 13818-6:1998(E)

C5 EXCEPHIONS -..covveveteietie ettt b e 416
C.6 Request and Reply Header SIructures ............ccooovieiiiiiiiiniiini e 417
Ci DSM-CC RPC Program INUMDETS ..........coeioiiieiiceiiii i i 418
C.7.1 RPC Program Dispatch Tables Mapping........cccoccovviiviiiiiiiniicicccccniee s 418
ANNEX D (INFORMATIVE) USING DSM-CC U-N SESSION MESSAGES WITH ATM............. 421
D.1 Methods of using DSM-CC over ATM ..o 421
D.1.1 SeSSION MELROA ......eeiieii et et ettt ettt e et e e satb e e renta e antenares 421
D.12 Network Method with AddResource messages between the Server and the SRM ............. 421
D.1.3 Network Method with NO AddResource messages between the Server and the SRM........ 421
D.14 Integrated MEthOd ........oooooiviririeiiiii ettt st 422
D.2 Association of DSM-CC connection resources t0 ATM SVCs ... 423
D.2.1 DSM-CC resourceld Mapping into Q.2931 ..o 423
D3 Session Method Command SEQUENCES ........c.ocviiiiiiiriniiieirieeet ettt te bt stessese et esseteeerenas 424
D.3.1 SESSI0N SEE-UP ..ottt 424
D3.1.1 Client Session Set-UP.....coviiiiiiiiiiiiiiiieeert ettt et a e reeranes 425
D.3.2 Add ResoUrce REGUESE .....ouervviriiriiiiiicici ittt st en s 428
D321 Add Resource Request by the SErver ..o 429
D33 RESOUICE DEIETION ..co.veiniiiiiiiiiiceiiciece ettt ettt e eeseenens 430
D.3.3.1 Resource Deletion by the SErver ........coooiiiiiiiiiiee e 431
D34 SessI0N TEAr-DOWI c..oeiiiiiiiiiiiiii et e e e eveenaeeons 433
D.3.4.1 Session Tear-Down BY SEIVET ..ottt 434
D342 Session Tear-Down by CLIENt ........cccoiiriiiiiiiieeeee e v s 436

D4 Network Method with DSM-CC AddResource messages between the Server and SRM............ 437
D4.1 SESSION SEE-UP ..ttt ee et e e e eeeeas 437
D4.1.1 Client Session Set-Up, Server ATM Connection Set-Up ...ccocveveieiiiiiiiiiiiiieivi 437
D42 Add Resource REQUEST .......ocoouiiiiiiiiiiiet e oot eeann 440
D4.2.1 Add Resource Request by Server and ATM SVC Connection Set-Up by Server ........... 440
D423 ReSOUICE DEIEHION ...ttt ae 442
D4.3.1 Resource Deletion Request by Server and ATM SVC Connection Release by Server....442
D44 SeSSION TEAI-DIOWIL .....coviiiiiiiiieeeee ettt et e e e e e e esens s 443

D441 Session Tear-Down Request by Server and ATM SVC Connection Release by Client .. 443
D442 Session Tear-Down Request by Client and ATM SVC Connection Release by Server ..444
D.44.3 Session Tear-Down Request by Server and ATM SVC Connection Release by Server..445

D5 Network Method with NO DSM-CC AddResource messages between the Server and SRM .....446
D51 SESSION SEL-UP .ottt 446
D5.1.1 Client Session SEt-UP .......ocooiiirieiiieiiieii et 447
D52 Add RESOUTCE REQUESE ...ttt et es e sean 447
D.5.2.1 Add Resource Request by the SEIVET .......c.ovvviviiiicceeeeeeeeeeee e 447
D53 Connection CIEATING ...........ccvviuiiicieieeeeeeeet ettt e e ee et ee e eeesesseee oo 449
D.5.3.1 Connection Clearing bY the SErVer.......o.oooiiiiiiiioiieioeeeee oo es s 449
D532 Connection Clearing by the CLENt........ccocooooiviiiiiic e eeereen. 451
D54 Session Tear-DOWR ..o et 451
D541 Session Tear-DOWR DY SEIVET ......c.cviiiiiiiieiee et eee e 451
D542 Session Tear-Down by CHEN ..........coveiriiiiinieieieeeeeeee et eee e 452

D.6 Integrated Method Command SEqUENCES ...........c.iviuivieieiiieeeeeeeeeee e 453
D.6.1 SESSION SEE-UP ...ttt e e 454
D.6.1.1 Client Session SEt-UP ..ot 454
D.6.1.2 Server SesSION SEt-UP .........cccvviririirimeiriinirtee et eees e reses e 455
D.6.2 Integrated Method for Adding RESOUTCES........ooovieiiviiiiicriteeeeeeeeeeeee et eeerenenn 455
D.6.3 Connection CIEATING ............ccouoiiiiriirerriiecetee ettt 456
D.6.4 Ses10n TEAr-DOWN ..ottt ereeseeen 456
D.64.1 Server SesSion TEAr-DOWIL ........cvoeueueriiiereisierreseseies ettt sttt ee et eeeeneeso oo, 457
D.64.2 Client Session Tear DOWI ........c.voviviuiuieieiieceeeeeeeeeeee et eee e e 457

D.7 RETEIENCES ...ttt ettt e v e e 457
ANNEX E (INFORMATIVE) UNO INTER-OPERABLE RPC PROTOCOL STACK ....uvevvrueennne 459

X1V

© ISO/IEC



© ISO/MEC ISO/IEC 13818-6:1998(E)

E.1l AADSEIACE «.eeeeeeveeieeeeseeeeeeete e eeeseeseessebasseseseabenseeberetaeebeensere o r e b S e TS et 459
E2 (A7 116 TN U ST U OO U OO SO P PSR PP REP PSS PRPP PP PSPPSR ST 459
E3 SOMIEON SPACE ...cv ettt bbb E e 459
E4 Inter-operation FramewWork . .........oooiiiiiiiin e 460
ES ProtoCO] SEIECTION .. .vevvieeiiiieeee et ete et ettt et e s bt i ae s b e bt s s e s s sttt 461
E.6 Common Data REPreSENAION .....o.ccoeieiiiisteieteretetat sttt ettt 461
E.6.1 ENCAPSUIAtION ... .eceettseciciicmees it 462
E.6.2 ATIGIIMIENE ¢...covoeeeeeeoaeeece eSS 462
E.6.3 Primitive DAtA TYPES ..e.euvueuerririesisrtsiresssistsmsitst st ettt 462
E64 COMPOUNA TYPES.-.eecurrisrnnsisee ittt ettt 463
E.6.5 TYPECOAE .o voerreevecraeci s 463
E.7 TUNO SESSION PrOtOCOL. .. eeeeteeeierteeeseertetereeare st tete et etesaeteressesebesessrese e s aranasnass s as s rastebe bt ebaenbebetans 464
E7.1 IMESSAEE SEE...evrvereearmsesseressesse st es s 464
E7.1.1 REGUESE MESSAZE ... cvvsieieieisee ettt e 464
E.7.1.2 REPIY et 465
E.7.1.3 CANCEIREGUESL -...c.ceeecriviietetis ettt e 466
E7.14 LOCAIEREGUESE «..ecerieceiniviieteiieies ettt 466
E7.1.5 LOCAEREPLY .. c.cvvreereciiiicint st 466
E.7.1.6 ClOSECOMNECHION. ... iverueieteeeeerieeerecueecmeeeeabesibssrbe st e re e beassses e e s e ss e ass e raasae st esbeennseas 466
E.7.1.7 IMIESSAZEEITON ... et ere it sh ittt 466
E7.2 SESSION SEIMANEICS. ... eveiveereerreseeeeaseeseeccrseeerermtassesibeirsesaresbeebsseassebesreeassseasaessbesaneseeesarenuss 466
ES8 Transport and Network SEMantiCs......oovvruermirrinrioi e 467
ANNEX F (INFORMATIVE) USE OF U-U OBJECT CAROUSEL 468
F.1 TIIFOMUCHION oottt e e eae ettt rt et se st st s et sa e s e e b b et e s b aR g e s e s b e e bt e b n e b sa bt sa e 468
F2 Purpose of U-U Object Carousels .........oo i 468
F3 I SEFUCHUTES .. cveeeveeeeeeerreieeeeseassseseaseeamesanesmeesaeesacasssasssassr s e aaeasbeeraeass e b e ensbesrb s et e e e san e s e ne s 468
F3.1 Inter-operable object REfETENCE ......oovrirueieiiiiiiiiiiiccc 468
F32 GENETIC ODJECT MESSAZE......vviveviriiesstinsteiei sttt sttt 470
F33 DITECIOTY MESSAZE .. vvevveererinrsetitrcteses sttt 470
F4 Support for New Object REPresentations ...........cooceviriiiiiiimi s 471
F.5 How to resolve an object from its TOR ..o 472
F.6 Service Gateway and Download SUPPOTt........cooiiiiiiin s 474
F.7 U-U Object Carousels on top of MPEG-2 TS Broadcast NetwoOrks .......c.covvimmniieinicinnnn: 475
ANNEX G (INFORMATIVE) SHARED RESOURCES AND THE ASSOCIATION TAG.............. 477
G.1 a3 e T} 1 RO OO OO T PO TP PP PPIPT PO PR PP RIS 477
G2 Use Of the ASSOCIALION TG, .. veververuereiiriitiintereri e 477
G3 Use of the SharedResource DESCTIPLOT ........coviiiiiiiiiiiiiiii et 478
G4 Use of the SharedRequestld DesCriptor......c.ooiiviiiiiiiinisr e 478
GS5 Common EXamples 0f USE ..c..c.oueuiiiiiiiimriiieriet s s 479
G5.1 Download Phase, Multiple ATM SVCS ..o 479
GS5.1.1 ENd-t0-ENA ATM ..ottt s avs ettt s s 479
G512 NOR-ATM HEC CHENt VIEW ..vevireeieiiriieiteieeirest ittt 480
G52 Video Play Phase, Multiple ATM SVCS ..ot 481
G521 ENA-tO-ENA ATM. ..ottt ettt bt e 481
G522 NON-ATM HEC CHENt VIEW ..coviviiviierieeeitete ettt e cnsais 482
G53 Single Asymmetric ATM SVC ... 483
G.5.3.1 End-t0-ENA ATM. .ottt ettt ee et bbb s s s en s ens b enas 483
G.5.3.2 NON-ATM HEC CHEnt VIEW ....ccveivverrieierieieenrenieiie it s et sreessteesns e sane e e ssssneenes 484
G54 Single Asymmetric ATM PVC ..o s 486
G55 Download Phase, Multiple ATM PVCs ...t 486
G5.6 Video Play Phase, Multiple ATM PVCSs ..o 486
G.5.7 Use of sharedResourceRequest DESCIPIOrS .....vviiiiiiiiiiiiiiiiiicnenen 486
ANNEX H (INFORMATIVE) SWITCHED DIGITAL BROADCAST SERVICE .....cocvennisnnenannene 487
H.1 IEIEOQUCHION - evevetseseeeetessseseses e es et et e s em s s bbb e bbbttt s s a et 487

XV



ISO/IEC 13818-6:1998(E)

H2 Switched Digital Broadcast SErVICe ..........ccoooeiiiiioiriiiie s 487
H.3 FUNCHONAL FIOWS ooeeeiieeieieet ittt ettt e e ee ettt e e e e e e ts s eeeeeaeeeseeeseeeeeessssasrnareeesennnns 488
H.3.1 Broadcast Program Configuration ............ccccoreiiiiiiiiiiiiin e 488
H.3.2 Client Service Profile Transfer to the SDB Server........cccccviiviiiveveiiiiiere e 489
H.3.3 Broadcast Program Guide Transfer to CHEnt ..........ccocoevioiininiiiiiececeereceecce s 490
H3.4 Switched Digital Broadcast Service Session Establishment. ..., 490
H.3.5 Client Initiated Channel Changes ...........coovreriiiiirincee ettt 492
H.3.6 Network Initiated Channel Changes ...........cocoooviiiiiiiinic et 493
H.3.7 Digital Broadcast Session Release.........cooovviiiiiiniiiiiiiicic i e 495
ANNEX I (INFORMATIVE) EXAMPLE U-N LIFE CYCLE WALK THROUGH........ccoocevcrerinunne 497
1.1 TIEOAUCHION .ottt eee ettt e e ettt e e e e e e eaetbraae e e s snbnaeeaseeaeseeeaseesessnnsnnrsensesesessarnre 497
12 GENETAL FLOW ..ottt e e e ettt e e e et et ee e e e s ss b e e e aeeeaeseasesaeesnnnssatseneeeeessonnnnes 497
13 U-N-CORFIGUIAION ...ttt nenene 498
L3.1 PrE COMAITIONS ....eeeeeeeee et ee et e e e e e ettt e e e e e e et eraaae s e eennnneeseeee e e s aareaae st essaeesaeneseeresaeenneneenses 498
132 PrOCEAUIE. ..ottt ee e ettt e et e e s te e e sttt e e e e e e e s e e e e e e e e ntee e e e s e nnreeeseserenenesetaeeanns 498
1.3.3 POSE CONAIONS 1.t eeeeeeeeeeeeeeeee e et e e e e e eeeae e e e e ee s s e e e e s et s seteaeaesataeaesesssenaeeeeessaraeeeessreesans 498
14 U-N SESSI0N SEUP. c...veveeieceiiiiiieecrit ettt 499
1.4.1 Pre COnBItIONS ...ttt ettt e ettt te e et e e e e e e e e e e s e e e e eenennessessenneaessiereeanes 499
142 PrOCEAULC. ....coeiereteeie et ee ettt e e et ettt e e e e e e atr e e e s ee st nr e reteeteaeteeaeaessesasianrsensas 499
143 POSE CONAILIONS .oeoeirireiiee ettt ettt e ettt e e e e ee ettt e e e s eeetateaeeseseees s sesrenarsaabeneenenesssaenrenens 502
L5 U-N DOWRIOAA ..ottt ee et e e ee et ar e e e rb e e e eeeseeeeeeeeeeeneeserbssbesresassenns 503
1.5.1 Pre CONAITIONS ....ooeveeeeee ettt cei e e e ettt e e s e e e s ba e e e se s tsbesessetanssssesseessesnsnraeses 503
152 PrOCEAUIE ...ttt e e et e e et e e e ee ettt atteaeeseesaeieabaen s 504
1.5.3 POSE CONAILIONS ....uvvvrieiiieeeiiiiiieeeecctiee e ettt e e e eeereee e e eee st etsesbeeassesrteasseessssssesasas 504
ANNEX J (INFORMATIVE) EXAMPLE OF AN OSI NSAP ADDRESS FORMAT .....ccooeevveereennee 505
J1 PUIPOSE ...ttt b e sttt ettt e e et s ae ettt 505
J2 TOETOAUCHION ..ottt e e e e e e e e ee e eesssa e essesaaensseaneeas 505
J.3 ELLOA NSAP ... ettt e e e e e e erae 505
ANNEX K (INFORMATIVE) STREAM PLAYLIST 507
K.1 OVEIVIEW ..ottt ete et te ettt et e et e e e e s e e eme e e e e st s e e e e e e e e e e e e et eeeee e s e e e eeneeaens 507
K2 DSM QSHIEAIMN MEXL «..oeiieiiiiiriiie et ete ettt ettt et et et e eeseetaeaneesaesaesaessnssessessaeesaseetesassones 509
ANNEX L (INFORMATIVE) SERVICE TRANSFER MESSAGE FLOWS 510
L.1 TRETOAUCHION ..ttt e et e e et e e e esaene s aeesasanaeeeseeseeeenene 510
L.1.1 Use of service transfer in the normal course 0f SEIVICE ........occoevveeeriveeeeeeeeeeeeeeeee e 510
L.1.2 Use of Service Transfer in emergency CASes .........oovivvrvviiiiiricreieie it 511
L2 Basic application level Service Transfer .........cccoooviiviiiiiiiiiicceee e 511
L2.1 Service Transfer: sourceServer to destinationServer with sourceServer Session Release ... 511
L..2.2 Service Transfer: sourceServer to destinationServer, Service maintained on sourceServer 512
L.3 Enhanced application level Service Transfer........cc.ccocoiiiiiiiiiiiiee e 513
L3.1 Release the Session with the SOUrCESEIVer ... 513
L.3.2 Maintain minimum resources with the SOUrCESErVer .........c..oovivviiiieeieeeeeeeeeeeeeeeee e 514
L33 Maintain the service with the SOUICESErVer .........ooooiiiiiiiie e 515
L34 Fall back to Server A after Session release with the sourceServer .......ooevvevvvviveevoeeeseinianns 515
L.3.5 Resumption of the full context on Server A after reduced SesSion...........ocooovvveeveevevecneen, 515
L.3.6 Emergency Service Transfer.......oo ottt 516
ANNEX M (INFORMATIVE) T.120 INTER-WORKING 519
M.1 INEPOAUCTION ..ottt ettt ettt et e et ettt e ee e e e e e ae e e e e eseneeesesasseson 519
M.2 Reference Model for side-by-side integrated DSM-CC/T. 120 ..........cocoovoiciiiiiiieee e 519
M.3 Features, Functions and Services of the DSM-CC and the T.120 specifications......................... 521
M.3.1 Features, Functions and Services of DSM-CC ..o, 521
M.3.2 Features, Functions and Services of T 120 ..o i, 521

XVi

© ISO/IEC



© ISO/IEC ISO/IEC 13818-6:1998(E)

M.3.3 Inter-working of DSM-CC and T.120 Features, Functions and Services ..........ccccooeeuinn 521
M4 DSM-CC and T.120 Components Harmomized .........ccooeveiiinniii e 522
M.5 Specifics for inter-operation between DSM-CC and T. 120 s 523

M.5.1 Terminal 1 Creates 2 CONTETENCE ...ovvvneeeriveeeertessrreerieesbee st eeeiaeesasraeesetbsaassbesansnassbesonnesans 524

M.5.2 Terminal 2 QUETIES @ CONFEIENCE ......c..cuevvrrrrrerisrrsrisits sttt 524

M.5.3 Terminal 2 jOIns the CONFETENCE ........orverretiirieiitiieiii e 524
M.6 T.120 SErVICE WIthinl DSIM=CIC oo oeeeeesereeeieeeeeaessteiseesaraesseessessneessomsassarsseeaassseaasssassnsaassssesesaane 536

M.6.1 An Example of Extending DSM-UU to provide custom interfaces ..........cooovriiviiicnnnns 536
ANNEX N (INFORMATIVE) THE RELATION OF DSM-CC TO MHEG-5 539
N.1 OVEIVIEW oo ettt estuessssssssasassta areaeassbbeaesannetsotananases e st tnrsaenssartaesasasbbaeesanteeenen 539
N.2 NAIE SPACE ... ovoreeeeerssseseeererrseeseeaeess e 539

N.2.1 MHEG ODbJEct REFETENCES .....cvurvivsersersesesiertsriasisi s e 540

N.2.2 COMEEIIE RETETEIICES 1. iveeeeeeeerersereeseeseeseaseeseestete st e steuseabesseseansssrne e s erateabaasbassbarsrasgasseanesebasaans 540
N.3 Stream Events and Normal P1ay Tilhe........cooviviiiiiimiiiisesc s 540
N4 Example of DSM-CC file structure for an appliCation ...........cooiesntiiiiiii s 541
N.5 Example of Mapping High-Level API Actions on DSM-CC U-U Primitives ..........coocooveeiceen. 542

XVvil



ISO/IEC 13818-6:1998(E) © ISO/IEC

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. 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.

International Standard ISO/IEC 13818-6 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 13818 consists of the following parts, under the general title Information technology — Generic coding of
moving pictures and associated audio information:

—  Part 1: Systems

—  Part 2: Video

—  Part 3: Audio

—  Part 4: Compliance testing

—  Part 5: Software simulation

—  Part 6: Extensions for DSM-CC

—  Part 7: Advanced Audio Coding (AAC)

—  Part 9: Extension for real time interface for systems decoders

—  Part 10: Conformance extensions for DSM-CC

Annex A forms an integral part of this part of ISO/IEC 13818. Annexes B to N are for information only.
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0. Introduction

The Digital Storage Media Command and Control (DSM-CC) specification is an integral part of ISO/IEC 13818
(MPEG-2). It consists of a modular set of protocols that may be combined or used individually to provide a wide range
of functionality which may be used to support emerging multimedia technologies.

The concepts and protocols of DSM-CC provide the general capability to browse, select, download, and control a
variety of bit stream types. DSM-CC also provides a mechanism to manage network and application resources through
the concept of a “session”. A Session is an associated collection of resources required to deliver a Service. Examples of
resources are MPEG-2 Transport Stream packet identifiers and network bandwidth. The Session complements a
“Service Domain”, which is a collection of interfaces to browse and select services, and control the delivery of bit
streams.

One of the strengths of DSM-CC is in its abstraction from underlying networks; a suite of uniform interfaces are visible
to the application, shielding it from the details of inter-working among heterogeneous networks — e.g., Hybrid Fiber
Coax (HFC), Asynchronous Transfer Mode (ATM), Asymmetric Digital Subscriber Loop (ADSL), Internet Protocol
(IP), and combinations of these technologies as part of an end-to-end multimedia system. In other words, a server may
simultaneously and uniformly interact through a single network interface with clients connected to different network
types, without requiring a separate network interface to each client.

The session signaling layer provides a uniform, flexible, and extensible method for managing heterogeneous resource
types. In addition to the network and service types described in this specification, DSM-CC may be extended to support
other networks and services through the definition of new resource types.

In DSM-CC, a bit stream is sourced by a Server and delivered to a Client. Both the Client and the Server are logical
embodiments and do not imply a singular device in an actual implementation.

Application/service examples are interactive multimedia retrieval (including video-on-demand), Internet access, digital
video broadcasting, data downloading, and audio/video/graphics conferencing.

0.1 Guiding Factors in the Formulation of DSM-CC
The DSM-CC specification was influenced by the following factors:

A wide range of network topologies may be used to deliver DSM-CC.

Resources are finite and need to be managed.

Latencies need to be minimized to provide (interactive) services.

DSM-CC applications need to be supported by an underlying protocol that facilitates communications
between a Server-side application and a corresponding Client-side application.
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0.2 DSM-CC Client-Network-Server Model

Connection
E (User to User
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User User
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User to
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Network Network

Connection
(User to Network) |
[Session related]

*May provide session, connection and configuration management and control.

Figure 0-1 DSM-CC basic Client-Network-Server model

Figure 0-1 depicts the basic model used in DSM-CC. A Session and Resource Manager (SRM) provides logically
centralized management of the DSM-CC Sessions and Resources. DSM-CC User-to-Network (U-N) messages flow
between the Client and SRM and the Server and SRM. Both the Client and the Server are called Users of DSM-CC. The
U-N session protocol establishes a Session and groups all the resources required for delivering a service. The service
interactions are carried between the Client and the Server participating in the Session using DSM-CC User-to-User (U-
U) messages. The SRM also does U-N configuration management and control of both Clients and Servers to allow their
participation in the DSM-CC environment.

DSM-CC supports network topologies which consist of multiple Clients and multiple Servers. Any Client-Server pair
can communicate together by establishing a Session. Each Client can have multiple simultaneous Sessions with any
specific Server or any combination of Servers. For this phase of DSM-CC, a Session is typically limited to one Client,
one Server, and one SRM. The exception is the case of Continuous Feed Sessions (CFS). A CFS may be used by, e.g., a
stream broadcasting application, where broadcast “feeds” are established with the network with no particular Client
specified. Clients may “attach” to a CFS by setting up a Session with the network to connect to the CFS and, optionally,
to establish Client-unique resources (such as a return control channel that may be needed by an interactive application
which shares a downstream feed, e.g., game show voting). Alternatively, Clients may “attach” to a CFS or another
broadcast “feed” by using the U-N Switched Digital Broadcast Channel Change Protocol (SDB-CCP), when no Client-
unique Resources are needed by the application (such as with traditional “pay-per-view”).

0.3 Outline of the DSM-CC Specification

DSM-CC consists of a set of User-to-Network and User-to-User protocols. These protocols are described in the clauses
listed below.

0.3.1 User-to-Network

e DSM-CC Message Header, clause 2

U-N Configuration messages, clause 3

U-N Session messages and flow diagrams for Session and Resource management, clause 4
U-N Download messages, clause 7

U-N Switched Digital Broadcast Channel Change Protocol, clause 10

U-N Pass Thru messages, clause 12

The transport of DSM-CC U-N messages using MPEG-2 Systems (ISO/IEC 13818-1), clause 9
The transport of generic IP messages using DSM-CC Sections and MPEG-2 Systems, clause 9
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0.3.2 User-to-User

U-U Remote Procedure Call (RPC), clause 5
U-U Session interface, clause 5

U-U Download interface, clause 5

U-U Object Carousel interface, clause 11
U-U Local Object interface, clause 5

U-U Stream Descriptors, clause 8

0.4 Supported Network Technologies

DSM-CC does not specify the underlying physical, data link, transport, or RPC layers of the overall protocol stack.
However, DSM-CC does specify requirements for these layers in clause 9.

0.5 Supported Connection Types
DSM-CC supports the following connection types:

e Point-to-point
e  Point-to-multi-point (broadcast)

User-to-User application and service exchanges are carried over point-to-point type connections.

The point-to-multi-point type connections are used to feed a single stream to multiple Clients. In this case, no single
Client has control (e.g., for the purpose of pause, fast forward) of the received bit stream. However, in the case where
the network (as opposed to the Client) does stream switching such as with Switched Digital Broadcast (SDB)
applications, a means is provided for Clients to switch between streams using the SDB channel change protocol
(SDB-CCP). The latter is useful for applications such as the so-called “enhanced pay-per-view” or “near video on
demand”.

0.6 DSM-CC Interfaces
The DSM-CC model (Figure 0-1) consists of three Subsystems:

e C(Client
e Server
e  Session & Resource Manager (SRM)

Each subsystem is a logical embodiment within a DSM-CC System. It does not map directly to physical equipment. The
SRM represents the DSM-CC functionality within a DSM-CC network (the Network).

In order to define interfaces, a DSM-CC System Reference Model is used to subdivide the DSM-CC environment into a
hierarchy of several levels (see Figure 0-2):

System
Subsystem
Entity
Sub-entity

A Subsystem may contain more than one Entity. The types of Entities are:

Client User-to-User Entity
Client User-to-Network Entity
Server User-to-User Entity
Server User-to-Network Entity
SRM User-to-Network Entity

DSM-CC signaling is always exchanged between specific Subsystem Entities.
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From the normative perspective, the System Reference Model does not show any more detail below the Entities.
However, for informative reasons, the Entities have in some cases been further divided into Sub-entities. For example,
the Client and Server U-N Entities include a Session Manager, Resource Manager, and a Configuration Manager. On the

Server side, the U-U Entity includes a Service Gateway and an Object Access Manager.

DSM-CC recognizes that Subsystems will require other Entities which are not specified by this part of ISO/IEC 13818.

Examples are a Connection Management Entity and Application Entities.

Figure 0-2 shows the different entities and sub-entities of the DSM-CC system.

To show the boundaries between Entities, Figure 0-2 is divided into four layers:

Each of the lines with arrows in Figure 0-2 represents a logical interface. DSM-CC defines three types of interfaces:

XXii

The Application Entity layer, which is outside the scope of this part of ISO/IEC 13818

The User-to-User Entity, which is an Application/Service Control/Management Layer

The User-to-Network Entity, which is a Session and Resource Control/Management Layer

The Connection Control Entity, which is (typically part of) a Transport Layer, and is outside the scope of this

part of ISO/IEC 13818.
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Figure 0-2 DSM-CC System Reference Model
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The DSM-CC System Reference Model specifies three communication paths over which DSM-CC messages are
exchanged. The communication between U-U Entities are represented as the DSM-CC U-U Protocol. The
communication between U-N Entities are represented as the DSM-CC U-N Protocol.

e  Client U-U Entity to Server U-U Entity (U-U)

e  Client U-N Entity to SRM U-N Entity (U-N)
e  Server U-N Entity to SRM U-N Entity (U-N)

Table 0-1 summarizes Inter-Entity interfaces and Intra-Subsystem inter

Table 0-1 DSM-CC Interface Scope Summary

Peer 1 Peer 2 Protocol Inter- Intra-
Entity Subsystem
Client U-U Library Server Service Gateway U-u X
Client U-U Library Server Object Access U-u X
Client Session Gateway SRM U-N X
Client Resource Manager SRM U-N X
Server Session Manager SRM U-N X
Server Resource Manager SRM U-N X
Client Configuration SRM U-N X
Config
Server Configuration SRM U-N X
Config
Server DSM Source (e.g. Client DSM Consumer (MPEG) x!
MPEG-2 Transport / Video /
Audio)
Download Server (Source) U-N Download Client Down- X'
(Consumer) foad
Object Carousel Server Object Carousel Client Object X!
Carousel
/ Down-

load
SDB Server (SDB) Client SDB- X!

CCP
Client Application Client U-U Library U-uU X

Note 1: Interface not shown on Figure 0-2.

0.7 DSM-CC Interface Protocols

Figure 0-3 depicts DSM-CC protocols used at DSM-CC interface points. The top section of the figure contains some
applications which may use DSM-CC. The middle section of the figure contains all of the DSM-CC specified protocols.
The specific Transport Layers, the bottom section, are not specified by this part of ISO/IEC 13818.

Note that Figure 0-3 applies to the case where the full suite of DSM-CC protocols (except for the extended protocol
groups) are employed. DSM-CC allows each protocol to be implemented without the others (see subclause 1.2 Profiles
and Compliance). If the U-U Library is not used, then the implementation will not have an Application Portability
Interface specified by DSM-CC.

XXlil



ISO/IEC 13818-6:1998(E) © ISO/TEC
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Figure 0-3 DSM-CC Interface Protocols

DSM-CC provides access to Stream and Data objects for applications (e.g., MHEG applications and scripting language
applications). The primary application interface layer is the DSM-CC U-U Library Interface Definition Language (IDL),
or Application Portability Interface. The U-U Library may in turn make use of the U-N Session Management, U-N
Download, and U-U Object Carousel layer to establish and manage Sessions and Resources required for the
management and delivery of the Stream and Data objects.

Table 0-2 lists the DSM-CC protocols. The protocols which use the DSM-CC message format are U-N Configuration,
U-N Session, U-N SDB-CCP, U-N Download, and U-U Object Carousel (because it, in turn, uses U-N Download). In
some cases, the use of a message passing interface is needed because the Client device may not have higher layer
protocols (e.g., RPC) resident.

The U-U Library uses the services of the U-N protocols, but also adds its own on-the-wire protocol, the U-U RPC Stub
Library, which are based on existing Remote Procedure Call (RPC) interfaces. The protocols which use RPC do so
because it provides sophisticated object based services.

The third category is IDL, which is used in communicating within the Subsystem to applications.
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Table 0-2 The DSM-CC Protocols used on the Interfaces

DSM-CC Protocols Peer 1 Peer 2 U-N IDL/RPC

Message
Format

U-N Configuration Client / Server SRM X

U-N Session Client / Server SRM X

U-N Download Client Download server X

U-N Switched Digital Broadcast || Client SDB server X

Channel Change

U-N Pass Thru Client Server X

U-URPC Client RPC server RPC

U-U Session Client Application Client U-U Library IDL

U-U Download Client Application Client U-U Library IDL

U-U Object Carousel Object Carousel Object Carousel X

Client
U-U Local Objects Client Application U-U Library IDL

The transport layer in Figure 0-3 may consist of any protocol which meets the transport requirements described in clause
9. Examples are, TCP or UDP over IP, AAL-5 over ATM, or DSM-CC/private_sections over MPEG-2 Transport
Stream.

0.8 Communications Requirements

The DSM-CC U-N Configuration, U-N Session, U-N SDB-CCP and U-N Download messages all use the DSM-CC
Message Format and are implemented using a simple message passing method; therefore, all have similar Transport
Layer requirements. The U-U Object Carousel uses the U-N Download protocol and its associated transport
requirements. The U-U RPC Stub Library uses RPC and its associated transport requirements.

The requirements for the underlying Transport services for all DSM-CC protocols are provided in detail in clause 9,
Transport.

0.9 Methods of Specification

0.9.1 Messages

U-N messages are described in tables which list the bit or byte level assignment for all of the fields in each message. The
syntactical structure of the messages are defined by Syntax Tables like the example below. Field names are shown in
bold and always have an associated number of bytes indicated. All numeric values are unsigned big-endian (most
significant byte first, most significant bit first) unless otherwise specified. The method of syntax description supports
loops and ‘procedures’ using a pseudo-C syntax. In the example below, a for() loop, in normal font, indicates that the
field uuDataByte repeats uuDataCount times. Also, the structure has been named UserData(), which now can in turn be
referenced in other larger structures.
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Syntax Num. of Bytes
UserData() {
uuDatal.ength 2
for(i=0;i<uuDataCount;i++) {
uuDataByte 1
}
privateDatalength 2
for(i=0;i<privateDataLength;i++) {
privateDataByte 1
}
}

Figure 0-4 Example of U-N message syntax

The messages for U-N Configuration and U-N Session flow between Client and Network (SRM), and Server and
Network (SRM). For consistency, the suffix of each of these messages use the following terminology:

Request - A message sent from a User (Client or Server) to the Network to begin a scenario.

Confirm - A message being sent from the Network to a User (Client or Server) in response to a Request
message.

Indication - A message which is sent from the Network to a User.
Response - A message from a User to the Network in response to an Indication message.

Clause 9, Transport, defines the communications requirements (reliability, addressing etc.) for the delivery of these
messages.

A standard programming AP] for the use of these messages is outside the scope of this part of ISO/IEC 13818.

0.9.2 Message Flow Diagram Scenarios

Flow diagrams have been provided to help explain the use of the DSM-CC message protocols. These diagrams show the
sequence and direction of flow for the messages of a specific scenario. In these diagrams, the time axis runs vertically,
with messages lower on the diagrams representing later transmission. The selected scenarios are the most typical ones
and do not represent the exhaustive list of examples of scenarios. The Specification and Description Language (SDL)
representations provide a more exhaustive representation, including exception cases.

0.9.3 Specification and Description Language

The SDL-language is officially defined in ITU-T recommendation Z.100. For the translation of the DSM-CC
specification into SDL, SDL-88 (Z.100 blue book) is used. There are several advantages to using SDL:

e Contrary to the textual part, usage of SDL in the specification makes it unambiguous due to the fact that SDL is
a formal language.

One representation of SDL is the graphical one. This makes the language more comprehensible.

The SDL specification can be analyzed for completeness and correctness.

It is easy to generate executable code in order to simulate and validate the specification.

The specification can also be used for conformance test purposes.

For simulation purposes, Message Sequence Charts (MSC), as defined in ITU-T recommendation Z.120, are used.
A model described in SDL consists of three different types of levels.

1. System level
2. Block level
3. Process level

The highest level of the SDL model is the system level. The system is surrounded by the environment represented by a
rectangle in the graphical representation. On the system level, the model of the system is described in a very rough shape
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divided into one or more blocks. The blocks can contain either new blocks or processes. At some block level, the
content is one or several processes in each block. The process level could then describe logical parts of the system
related to each other with the signals exchanged between them.

A static process is created at start-up time for the system. A dynamic process is created during runtime by another
process. The number of dynamic processes which may be created is set by a constant value. A process can be stopped by
the process itself at any point in time.

A process is a state machine and the only way to move from one state to another state is via a transition. One or several
possible transitions can be connected to a state. A transition is always initiated by either an input signal or an enabling
condition. An input signal can be generated by an output signal from an outside process, from within the same process,
or by an expired timer. Here, the environment is also regarded as a process. The input signal is put in an input queue
which is a common queue for the process.

When an input signal is consumed, a transition is started and the actual code defined between the state and the next state
is executed. In the graphical representation, the code consists of one or several graphical symbols with some additional
plain text; variables may be assigned new values in a task, questions may be answered in a decision, an output signal
may be sent to another process, etc.

Figure 0-5 shows some common SDL symbols. Complete specification of SDL is outside of the scope of this
specification, but may be found in ITU-T Z.100 and Z.120.

The intent is to have the message flow diagrams and prose be consistent with the SDL tables. Since the SDL is more
exhaustive, if there is any form of contradiction between the prose and SDL, the SDL shall take precedence.
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Figure 0-5 SDL Symbols

0.9.4 Interface Definition Language (IDL)

The U-U API primitives that use RPC are defined in terms of OMG Interface Definition Language (IDL), defined by
ISO/IEC 14750. The IDL provides a grammar for defining the function call-like API specification for each primitive.
Primitives written in the IDL are compiled by an IDL compiler to produce client and server stubs (executable code that
implements packet formation, dispatch, receipt, and interpretation) and a header file used during compilation of the
client and server applications.

0.9.5 Remote Procedure Call (RPC)

U-U functionality exploits a Remote Procedure Call (RPC) protocol. A RPC allows implementation of a client-server
model in which applications on a client are written to call functions that are similar to those that might be used if all
actions were to be executed locally. For those U-U API primitives that use the RPC, the RPC and data encoding defines
the actual bits that are exchanged as primitives are executed.

The downstream reply from the Server can be delivered via encapsulation within a MPEG-2 Transport Stream. Although
this part of ISO/IEC 13818 specifies how to encapsulate common protocols (e.g., IP) over MPEG-2 Transport, there is
no requirement that control messages or RPC messages be delivered within MPEG-2 Transport Streams.
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0.9.5.1 Independence of RPC

DSM-CC may be implemented using any RPC which utilizes primitives that are legal within the Interface Definition
Language (IDL). The RPC will include a data representation choice which defines how data structures are mapped to
bits: for example, Common Data Representation (CDR) or External Data Representation (XDR).

Different implementations of RPC may generate different bit patterns on a communication link for the same primitive.
Communication between a client using one RPC and a server using a different RPC would require a translator
(executing on either the server or client side) to convert the RPC packet contents from one protocol to the other.

0.9.5.2 Preferred and Default RPC

DSM-CC User-to-User has designated OMG Universal Networked Objects (UNO) RPC as the default and preferred
RPC (see clause 5). The preferred and default data representation is Common Data Representation (CDR).

In the absence of prior arrangement, the default RPC between two DSM-CC Users is the UNO RPC. Note that the UNO
RPC supports the ability to subsequently negotiate a change to a different RPC.

0.9.5.3 Local Equivalent Functions

For DSM-CC implementations in which the client and server functions are known to be entirely local (i.e., do not
require message exchange over a network), those U-U and U-N primitives that use an RPC may be compiled by an
alternative IDL compiler which produces a single equivalent local function call definition. This allows many
applications to be simply ported between networked applications and stand-alone applications (e.g., CD-player).
Alternatively, if separate server and client processes are executing locally, the RPC protocol may be used without
modification.
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Information technology — Generic coding of moving pictures

and associated audio information

Part 6:
Extensions for Digital Storage Media Command and Control

(DSM-CC)
1. General

1.1 Scope

The concepts and protocols of this part of ISO/IEC 13818 (DSM-CC) provide the general capability to browse, select,
download, and control a variety of bit stream types. DSM-CC also provides a mechanism to manage network and
application resources through the concept of a Session, an associated collection of resources required to deliver a
Service. The Session complements a “Service Domain”, a collection of interfaces to browse and select services, and
control the delivery of bit streams.

DSM-CC defines the syntax and semantics for a set of User-to-Network and User-to-User protocols:

DSM-CC Message Header

U-N Configuration messages

U-N Session messages and flow diagrams for Session and Resource management
U-N Download messages

U-N Switched Digital Broadcast Channel Change Protocol

U-N Pass Thru messages

The transport of DSM-CC U-N messages using ISO/IEC 13818-1.

The transport of generic IP messages using DSM-CC sections and ISO/IEC 13818-1, clause 9
U-U Remote Procedure Call

U-U Session interface

U-U Download interface

U-U Object Carousel interface

U-U Local Object interface

U-U Stream Descriptors
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1.5 Normative References

The following standards contain provisions which, through reference in this text, constitute provisions of this part of
ISO/IEC 13818. At the time of publication, the editions indicated were valid. All standards are subject to revision, and
parties to agreements based on this part of ISO/IEC 13818 are encouraged to investigate the possibility of applying the
most recent edition of the standards indicated below. Members of IEC and ISO maintain registers of currently valid
International Standards.

American National Standards Institute X3.1351 (1992), Database Language. [also known as SQL 92]

ISO/IEC 8824:1990, Information technology — Open systems interconnection — Specification of Abstract Syntax
Notation One (ASN.1).

ISO/IEC 8825:1990, Information technology — Open systems interconnection — Specification of basic encoding
rules for Abstract Syntax Notation One (ASN.1).

ISO/IEC 11172-1:1993, Information technology — Coding of moving pictures and associated audio for digital
storage media at up to about 1,5 Mbit/s — Part 1: Systems.

ISO 11578:1996, Information technology — Open systems interconnection — Remote Procedure Call.

ISO/EC 13818-1:1996, Information technology — Generic coding of moving pictures and associated audio
information: Systems. [corresponds to ITU-T Rec. H.222.0 (1995)]

ITU-T Recommendation E.164 (05/97), The international public telecommunication numbering plan..

ITU-T Recommendation Q.931 (03/93), ISDN user-network interface layer 3 specification for basic call control.
ITU-T Recommendation Q.2931 (02/95, 06/97 amendment), Digital Subscriber Signalling System No.2 — User-
network interface (UNI) layer 3 specification for basic call/connection control.

ITU-T Recommendation Q.2932.1 (7/96), Digital Subscriber Signalling System No.2 — Generic functional
protocol: Core functions.

ITU-T Recommendation Q.2957 (02/95), Stage 3 description for additional transfer supplementary services using
B-ISDN digital subscriber Signalling System No.2 (DSS 2) — Basic Call.

ITU-T Recommendation Q.2971 (10/95), Broadband integrated services digital network (B-ISDN) — Digital
subscriber signalling system No.2 (DSS 2) User-network interface layer 3 specification for point-to-multipoint
call/connection control.

ITU-T Recommendation Z.100 (03/93, 10/96 addendum), CCITT Specification abd description language (SDL).
ITU-T Recommendation Z.120 (10/96), Message Sequence Chart (MSC).

Internet Engineering Task Force RFC 1014, XDR: External Data Representation standard, 06/01/1987.

Internet Engineering Task Force RFC 1057, RPC: Remote Procedure Call Protocol specification version 2,
06/01/1988.

Object Management Group, Common Object Request Broker: Architecture and Specification, Version 2.1, August
1997. [also known as OMG CORBA/IIOP 2.1. Includes definition of the Common Data Representation, Remote
Procedure Call mechanism, and Interface Definition Language syntax and semantics]





