INTERNATIONAL ISO/IEC
STANDARD 29341-20-14

First edition
2017-09

Information technology =<UPnP
Device Architecture —

Part 20-14:
Audio video devige-control protocol —
Level 4 — Scheduled recording service

Technologies de l'informuation — Architecture de dispositif UPnP —

Partie 20-14: Protocole de contréle de dispositif audio-vidéd —
Niveau 4 — Service d'enregistrement programmé

Reference number
ISO/IEC 29341-20-14:2017(E)

© ISO/IEC 2017


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

COPYRIGHT PROTECTED DOCUMENT

© ISO/IEC 2017, Published in Switzerland

All rights reserved. Unless otherwise specified, no part of this publication may be reproduced or utilized otherwise in any form
or by any means, electronic or mechanical, including photocopying, or posting on the internet or an intranet, without prior
written permission. Permission can be requested from either ISO at the address below or ISO’s member body in the country of
the requester.

ISO copyright office

Ch. de Blandonnet 8 « CP 401
CH-1214 Vernier, Geneva, Switzerland
Tel. +41 22 749 01 11

Fax +41 22 749 09 47
copyright@iso.org

www.iso.org

ii © ISO/IEC 2017 - All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

CONTENTS

85T oo - PN 1
NOIMative FeferE@NCeS ..o s e e s s e e s s s rarn e e enrans 2
3 Terms, definitions, symbols and abbreviations ............coo i 5
3.1 PrOVISIONING LM S Lo e 5
3.2 Terms specific to ScheduledRecording Service ..........ocooviiiiiiiiiiiii, 5
321 CDS 5

32,2 EP G el e 6

32,3 SRS . e . 6

3.24 CDS 0bJECT et D L . 6

3.25  User Channel ... e . 6

3.2.6  Channel GroUP.....c.oviiiieii e e . 6

3.27 Channel Line-Up....cccoiuiiiiiiiiieieeeeeeeeeeeeeee B e . 6

3.2.8  ODJECE i LN 6

3.2.9  ClasS .. .6
3.2.10 object Modification ...........ccooiiiiiiiiii e T . 6
3.2.11 recordSCheQUIE........ccuieiii e N .6
3.2.12 Conflicting_recordSchedule. ... 8 Z0 i . 6
3213  FECOIATASK. ... Y e ettt .7
3.2.14 Conflicting_reCOIrdTasK. ....ceueeneis e .7
3.2.15 recordScheQUIEPArTS ........cc.uee QY e .7
3.2.16 Property-set Data TypeS. ..., oo .7

3 2. 17 PrOP I Y et B e e .7
3.2.18 Member Property ... i e . 8
3.2.19 Supported Member PrOperty.....cccviiiii e . 8
3.2.20 Multi-valued Property. . ..o . 8
3.2.21 Single-valued ProOPEItY ... . 8
3.2.22 XML DOCUNMIENT ..t .8
3.2.23 XML FragmMent ... e e .9
3.2.24 actualScheduledStartDateTime..........ooiiiiiii e . 9
3.2.25 actualStartDateTime. ... . 9
3.2.26_‘actualScheduledEndDateTime .........coooiiiiiiii e . 9
3.2:27> actualEndDateTime . ... . 9
8.2.28 actualScheduledDuration.............ooiiiiiiiiii . 9
3.2.29 LexXical SOrt Order ... 10
3.2.30 Lexical MatChing .....c.oiuiiii 10
3.2.3T Simple NON-CasSe-SEeNSITIVE SO OTAET ... oo ie e eennnannnnanennns 10
3.2.32 Simple Non-case-sensitive Matching ..o, 11
3.2.33 NUMENIC SOMt Order ...t 11
3.2.34 Boolean Sort Order ..., 11
3.2.35 SeqUENCEA SOOIt .ouiiiiiii i 11
3.2.36 Sequenced Lexical SOrt........ccoiiiiiiiiiii 11
3.2.37 Sequenced NUMErIC SOrt.......ooiiiiii e 11
3.2.38 Lexical NUMEIIC SOIt ... e 11
3.2.39 type Relationship SOrt ... ... 12

3.3 SYMDOIS e e 12
4 Notations and CoNVENtioONS ... i s e e e 12

© ISO/IEC 2017 — All rights reserved iii


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

A1 NO AN o e 12
S A B B T = T R/ o = PP 12
4.1.2 Strings Embedded in Other Strings ........cooiiiiiiiii 12
4.1.3 Extended Backus-Naur FOrm ... 13
4.2 Derived Data Ty PeS .o e 13
S TS 0 | o1 0 - 1 VPRSP 13
4.2.2 GOV LISt S i 14
4.3 Management of XML Namespaces in Standardized DCPs.........ccccoovviiiiiiiiiiinnann, 15
43 4+—NamespacePrefixRequirements—mm——————————————————————————————————————— 19
4.3.2 Namespace Names, Namespace Versioning and Schema Versioning ..n. .\, 20
4.3.3 Namespace Usage EXamples ......cccooviiiiiiiiiiiiiiieeeeeeee OO 22
4.4 Vendor-defined EXIENSIONS ..o W 22
4.4.1 Vendor-defined Action Names ..........c.cooeviiiiiiiiiiiiiiiiieee O3 22
4.4.2 Vendor-defined State Variable Names .............ccoooviiiiiii s ol 23
4.4.3 Vendor-defined XML Elements and attributes................«...ol 23
444 Vendor-defined Property Names.......coooiviiiiiien e e e 23
Service Modeling Definitions.......ccoiiiiiiiiii e e r e 23
5.1 SeIVICETYPE i AR e 23
5.2 ScheduledRecording Service Architecture .......... e h/ i, 23
521 recordSChEAUIE........cc.onieiieiee e N e 23
5.2.2 1ECOIATASK. ... e e 25
5.3 State Variables ..o 26
5.3.1 State Variable OVerview ........ .. 26
5.3.2  SOrtCapabiliti©S..........enee N e e 28
5.3.3  SortLevelCapability .......afl ..o 28
5.3.4  StateUpdatelD ......... 0. e 28
5.3.5  LASICRANGE ..ot e 29
536 A ARG TYPE RropertyLiSt.....ccui it 32
537 A ARG TYRE "DataTypPeID.........coeemneeeeaeeeeeeee e 32
53.8 A ARG _FXPE ODJECLID......ccuoeineei it 32
53.9 A ARG “PYPE ODbJECLIDLISE ........ceneeeeeeeeeeee e 32
5310 A ARG TYPE PropertylnfO ...ttt 33
5311 ANARG TYPE INUEX .nnneeeeeeeeeeee e 33
53120 A ARG _TYPE COUNL...cueiiiiee ettt ae e 33
5343 A ARG TYPE SOrtCriteri@ ...ccouuuieniuiiiiii e 33
5:3.14 A ARG TYPE RecOrdSCheAUIE.........cououeneeeieieieee e, 33
5315 A ARG TYPE ReCOIATASK...cuiuieiiiieaii e 34
5.316 A ARG TYPE RecordSchedulePartsS..........ccccuuuuiiiiuiuiiiiiiiiiiiiininianannnn., 34
5.4 Eventing and Moderation ..........ccoiiiiiiii 35
B D A ONS L 35
551 ACHON OVEIVIEW ....uii e 35
5.5.2  GetSortCapabiliti©S()........uuu i 36
553  GEIPropertyLiSt() ...t 37
554  GetAHOWEAVAIUCS()...cueniei e ettt 38
555 GetStateUpdateID (). 40
556 BrowseRecordSChedUIES() ....cuueniiriuieiiiiiiii e, 40
5.5.7 BrowSEeRECOIATASKS() ..euiuieieiei et 45
5.5.8 CreateRecordSCheQUIE() .....ouuuu e 47

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

5.5.9 DeleteRecordSChEAUIE() ....ccuuiuuiiuiiie e 49
55,10 GetReCOIrdSCREAUIE() . ..cuneeeeie e 50
5.5.11 EnableRecordSCheAUIE()......cuuenieiiei et 51
5.5.12 DisableRecordSChEAUIE() .......uuuiiuiiie et 52
5513 DeleteReCOIATASK() - uneneeieeeee e 54
5514 GEIRECOIATASK() eueuiei ittt e e et e e e 54
5515 ENableReCOIATASK() - eneueeeeeaeee e 55
5516 DiS@bIERECOIATASK() .. eueueeeeieieee et 57
554F—ResetRecordFask———— 58
5.5.18 GetRecordScheduleConfliCtS()....uuuuuieieiiiieieiiiiiiieeieiei e neeeee e NG Y 59
5.5.19 GetRecordTaSKCONTIICES() «.uvvuriuieiiiiieiieii it C 60
5520 Common Error CodesS .. ..oomiiiiiiii i R 61
5.6 State Diagram of recordTasK......ccccuuuiiiiiiiiiiiiiiiiii e O e, 62
5.6.1 A Full-Featured State Diagram ..........ccccoiiiiiiiiiniiiiie s e 62
5.6.2 A Minimal-Implementation State Diagram .............c..com D, 68
5.6.3 recordTask State EXample.........ooiiiiiiiiiii ) e 70
5.7 ScheduledRecording Service Priority Model ... 71
5.7.1 Introduction of the ScheduledRecording ServigelPriority Model ................, 71
5.7.2 Ordered Priority within Each Priority Level. (. ..o 72
5.7.3 Setting the Initial Priority Level of a recordSchedule .............cccooveiiiiianns, 73

5.7.4 Sorting recordSchedule Instances Based on their Current Priority
SO NG S e 75
5.8 Theory of Operation. ... S 76
B5.8.1  INtrodUCTION . ..o N e 76
5.8.2 Checking the Capabilities of a ScheduledRecording Service ...................., 76
5.8.3 Adding a Scheduled Recording Entry to the List.............cooil 88
5.8.4 Deleting @ recordSCHOUUIE ........ceuiiuiiiiiiei e 106
5.8.5 Browsing recordScfredule and recordTask instances.........c..cooceveveiennne. 106
5.8.6 Rating Systemit s o m3
5.8.7 Conflict Detection and Resolution ..., 13
XML Service DesCripPtion .....ccc.ieiiiiiieiiiiiiie s s s s s e s e s e s s e s s sn e renean 115
=3 S P 125
Annex A (normative) srs XML Document.........cooiiuiiiiiiiiiiiiiiis s e 126
A1 A ARG-TYPE RecordSchedule AVDT XML Document .............cc.ccoviiuieeiennennnn. 126
A2 ASARG TYPE RecordTask AVDT XML Document ............coooeiiiiiiiiiiiiiiiiiiinan.., 127
A.3 AARG TYPE RecordScheduleParts AVDT XML Document ............c..cccceeuenn... 127
Annex.B (normative) AV Working Committee Extended Properties...........ccccervirnnnnnns 129
B4 Base Praperties 1129
= e g N (o o PP 129
= 0 1 1 P 130
B 1.8 A i 130
B.1.4 additionalStatUSINTO .......coueeeeeei e 130
B.1.5  CASREIEIENCE ... o e 131
B.2  Priority Properties ... i 132
=t B o T o) 1 AP 132
B.2.2  dESIIEAPIIOIITY e e 133
B.3  Output Control Properties ... 135
B.3.1  reCOrdDeSHNALION ... ..cuieiieeee e 135
© ISO/IEC 2017 — All rights reserved v


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Vi

B.3.2 desiredReCOrdQUANILY ..........cuuneeee e 137
B.4 Content Identification Related Properties..........ccooooiiiiiiiiiiiiii, 140
B.4.1 scheduledCDSObJECLID ..........c..oueeeeeeee e e 140
B.4.2 scheduledCRANNEIID ..............co.iuiinieii i 141
B.4.3 scheduledStartDateTime ............oueeeeiiii i 143
B.4.4 SChedUIEADUIALION .......c.iuiee e e 144
B.4.5 scheduledProgramCoOde .........c.euiuiiiiiiiiii e 144
B.5 Matching Content Criteria Properties.........cooiiiiiiiiii e 145
B-54—meatehinrgNeme—————————————— 445
B.5.2 MatChingID .......ccuoenieieiii e NG 146
B.6 Matching Qualifying Criteria Properties ..........ccoooiiiiiiiiiiiiie O 147
B.6.1 matchingChannellD............c..cocoiiieiiiiiiiiiei i R 148
B.6.2 matchingStartDate TimeRange ...........cc.cceeeeeiiiieiiiieiieeeee o, 149
B.6.3 matchingDurationRange ............cccoeeveieiiiiiiiiiiiiiiiiiiiiiieiemea Mo, 149
B.6.4 matchingRatingLimit..............c.cooiiuiiiiiiiiiiiiiiiiiiiie e e e, 1150
B.6.5 matchinQEPISOAETYPE ...ueeeeeii e D et 1162
B.7 Content Control Properties. ..o 153
B.7.1 t0otalDesiredReCOrdTaASKS ....cuuvenieiiniiiiiieieeee e a e et 153
B.7.2 scheduledStartDate TimeAQjuUSE.........c.c.cc i, 154
B.7.3 scheduledDuratioNAQJUSTE..........c..oueeneier N, 154
B.7.4 activePeriod..........ccceeiiiiiiiiiiiiie R 155
B.7.5 durationLimit............cooiininieiei e e 1155
B.7.6  channelMiQration...............cuuu et 156
B.7.7  HMEeMIiQration ........o. .o s D et 167
B.7.8  @lloWDUPLICALES .......cneneea @i 1157
B.8 Storage Related Properties ... ..o . i 167
B.8.1  persistedRECOIAINGS2, " ....cuneeie e 1158
B.9 Schedule State Properties . ... ..o 1159
B.9.1  SCREdUIESTIAtE . .o 1159
B.9.2  abnormald@SKSEXISE ...t 161
B.10 StatistiCs Properies. .. ..o 161
B.10.1 curtetitRecordTaSKCOUNTE..........cuiuieeeiiii e, 161
B.10.2 totalCreatedReCOIATASKS ....uuueneeeie e e 161
B.10.8 (otalCompletedReCOIATASKS .......oueeeii i, 1162
B.11 TaSkiGeneral Properti€s .......cc.oouiiiiiiii e 162
BA1.1 recordSChedUICID ...........o.oeeeeiie e 1162
B.11.2 recordedCDSObDJECLID .......c..oueneniieei e 1162
Bi12 Task Content Identification Properties ...........coooiiiiiiiii e 163
B.12.1 t@SKCDSODJECLID .........ceneeeeeeee e e, 164
B.12.2 (aSKCRANNEIID ........coeneie e 164
B.12.3 {aSKStartDateTimeE ..........oueeeiii e 165
B.12.4 (aSKDUIALION ... cveneeii e e 166
B.12.5 taSKProgramCOde ..........ciuiuiuiiiiiii e e 166
B.12.6 reCOrdQUALILY .....coeneei e 166
B.13 Task Matched Content Criteria Properties ........cccooiiiiiiiiiiiie e, 169
B.13.1 MatCheANAME ... e 169
B.13.2 MAICREAID ... 169
B.14 Task Matched Qualifying Criteria Properties ..........ccoooiiiiiiiiiiii e, 170
B.14.1 mMatChedRALING .......cconiniie e 170

© ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

B.14.1.1 matchedRatinG@IYDE. .. ..oeuueeeeeie i e eas 170

B.14.1.2 matchedRating@equivalentAQe .........ceeueeuiiiiiiiiiiei et 171

B.14.2 MatChedEDISOACTYPE ..uneeeeeeee e et e e ens 171

B.15 Task Matched Content Control Properties ..........ccoooiiiiiiiiiiiiiiiiieeee, 171

B.15.1 taskStartDate TiMeAQJUST ... ... e 171

B.15.2 taSkDUratioNAQJUSE .........cuie e et 172

B.15.3 aSKDUratioNLiMmit ... ..o 172

B.15.3.1 taskDurationLimit@effeCt.........oueeiiuiiiiii e 172

B4+54—taskChannetMigretionr——— 473

B.15.5 taSKTimeMigration .............ouuuuieiuiiiiei i e ee e e e e e e NG 173

B.16 Task State Properties .......c.oooviiiiiiii e OO 173

B.16.1 fa@SKSIALE o R 174

B.17 ContentDirectory Service Imported Properties ..........ccoovviiiiiiie e (3o, 1182

Annex C (normative) AV Working Committee Class Definitions ...............0d.oinis 186

C.1 Class HierarChy ..o B e 186

C.1.1 Relationships between Classes and Properties ... i, 188

C.1.2 recordScheduleParts Properties ........coccovvveveiec s Lo, 189

C.1.3 recordSchedule Properties ........cocooiuveiiiic e DS, 193

C.1.4 recordTask Properties ......ccoovveiiiiiiiiiin S 197

C.2  Class DefinitioNS. . ..o e T e 1[99

C.3  0bJeCt BASE ClasS .. ccuieiiiiiiii e e 200

C.3.1 object.recordSchedule Class ...... 8 ) e 201

C.3.2 object.recordTask Class ..... ..o S 211

Annex D (normative) EBNF Syntax Definitions ........ccccoeeieiiiiiiiiiicin e 213

D1 Priority SYNtaX ... e 213

D.2  Date&time Syntax ...t e 213

D.3  Class Name Syntax ... 214
Annex E (informative) ScheduledRecording Service Relationship to

ContentDirectory ServiCe ... e e e 215

Annex F (informative) ScheduledRecording Service Relationship to EPG.................. 216

Arnnex G (informative): AVDT EXamples .....cocovvuiieiiiiiiiiiiniiii e 217

G.1 A _ARG _T¥PRE RecordSchedule AVDT EXample ......ccoviiiiiiiiiiiiiiiii e 217

G.2 A ARG TYPE RecordTask AVDT EXample ......ccooiiiiiiiiiiiiiei e 234

G.3 A ARG TYPE RecordScheduleParts AVDT Example .......ccooiiiiiiiiiiiiniiiinnn. 253

Annex H (informative) Bibliography ..o 269

© ISO/IEC 2017 — All rights reserved vii


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

List of Tables

Table 1 — Properties iN XML ... ..o e e 8
Table 2 — EBNF Operators . ... e 13
Table 3 — C OV EXaMPIES e e e e 15
Table 4 — Namespace Definitions..........ooiiiii e 16
Table 5 — Schema-related Information...........oooiiii e 18
Table 6 — Default Namespaces for the AV Specifications...........cocoooiiii, 20
Taple 7 — State Variables ... AL 26
Taple 8 — Allowed values for the DataTypelD argument..........cooveiiviiiiiniiniineeeine N 28
Taple 9 — Allowed Elements in <StateEvent> Element ... el 29
Taple 10 — Eventing and Moderation ... e 35
Taple 11 — ACHONS ... e A 35
Taple 12 — Arguments for GetSortCapabilitieS()......uuueueeiinieiiiiieeee B e 36
Taple 13 — Error Codes for GetSortCapabilitieS()......cveevevinineeeee Ll 37
Taple 14 — Arguments for GetPropertyLiSt() «....oouviuiieiiiiiiiiio ot e 37
Taple 15 — Error Codes for GetPropertyLiSt() «...uuuu e o ettt 38
Taple 16 — Arguments for GetAIoWedValUES() ....ouuenieee e N e 38
Taple 17 — Error Codes for GetAllowedValueS() «.ouue e ) e 39
Taple 18 — Arguments for GetStateUpdatelD() ...y e 40
Taple 19 — Error Codes for GetStateUpdatelID (... uoeu it 40
Taple 20 — Arguments for BrowseRecordSChEGUIES() ...uvunirieniii i 40
Taple 21 — Error Codes for BrowseRecordSTReAUIES() «...cuvuiuieiiiiiiiiiiiii e 45
Taple 22 — Arguments for BrowSeRECOIATASKS() «.uuuueniuiiiiiie e 45
Taple 23 — Error Codes for BrowSeRECOIATASKS() «uuuuuueuiiiiieiaee e e e 47
Taple 24 — Arguments for Create@RecordSChedUIE() . ....ccuuiiuieiiiiiiiii e 47
Taple 25 — Error Codes forCreateRecordSchedule() .....cooiiiiiiiiiiiiiiiiii e 49
Taple 26 — Arguments for-DeleteRecordSChedUIE() ........ouiiuiiiiiiiiii e 50
Taple 27 — Error Codes for DeleteRecordSChedule() .....c..uuiiiiuieiiiiiiiiiiiieiee e 50
Taple 28 — Arguments for GetRecordSCheUIE().....cuuuuinieii i 50
Taple 29 — Error Codes for GetRecordSCheAUIE()........veueuiiiiiiiii e 51
Taple 30 -~ Arguments for EnableRecordSChedule()..........ouuuiuiiuiiiiiiiiiiiiiiii e 52
Taple 31— Error Codes for EnableRecordScheduUIe()........cuuuiuuiiuieeiiiiiiiiiiiaie e 52
Taptel32 — Arguments for DisableRecordSChedUIE()......ccuuiuiuiiiiiiiii e 53
Table 33 — Error Codes for DisableRecordSchedule().......c.cuuuiiuiiiiiiiiiiiiiiii i 53
Table 34 — Arguments for DeleteReCOIAdTASK() «.uvuuuun et 54
Table 35 — Error Codes for DeleteReCOrdTasK() .. uuuu ettt 54
Table 36 — Arguments for GEIRECOIATASK() ouueueuiriii et e 55
Table 37 — Error Codes for GetRECOIATASK() «.cuuuunieneee e 55
Table 38 — Arguments for EnableRecordTask() ....uuu i 56
Table 39 — Error Codes for EnableReCOIATASK() «.uveueuneeniiiieaeee ettt 56
Table 40 — Arguments for DisableReCOrdTaSK().....uuuiuieneeiiie e 57
Table 41 — Error Codes for DisableReCOrdTasSK().....uuuuueue it 58

viii © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Table 42 — Arguments for ReSEtRECOIATASK() «.uuuniueiii et 58
Table 43 — Error Codes for ReSEIRECOIATASK() ceuueuneiie ettt 59
Table 44 — Arguments for GetRecordSchedule ConfliCtS() - .ueeeimeiiiii e 59
Table 45 — Error Codes for GetRecordScheduleConfliCtS() ....uuueueieieiiiiiiiiiiiei i, 60
Table 46 — Arguments for GetRecordTaSKCONTIICIS() «uuuuueeirieiii e 60
Table 47 — Error Codes for GetRecordTaSKCONTIICES() uvuveiuieeii i 61

Table 48 — ComMMON ErrOr COES .. ..uieiii e e 61

Table B.18 — Allowed values for the matchingRatingLimit Property Using the MPAA

Rating System (matchingRatingLimit@type = “MPAA.ORG”) ....ccuiiiiiiiiiiiiiiiiiiee e 150
Table B.19 — Allowed values for the matchingRatingLimit Property Using the RIAA
Rating System (matchingRatingLimit@type = “RIAA.ORG”)....cviiiiiiiiieieiiieeeee e 150
Table B.20 — Allowed values for the matchingRatingLimit Property Using the ESRB
Rating System (matchingRatingLimit@type = “ESRB.ORG”) ..ccuiuiiuiiiiiiiiieii e 151

Table B.21 — Allowed values for the matchingRatingLimit Property Using the
TVGUIDELINES Rating System (matchingRatingLimit@type = “TVGUIDELINES.ORG”) ..... 151

Table B.22 — Allowed values for the matchingRatingLimit@type Property.........cccccoeeuvvnnn.. 152
Table B.23 — Allowed values for the matchingEpisodeType Property.......ccccovveviiiienannnnn.. 153
Table B.24 — Content Control Properties ... 153

© ISO/IEC 2017 — All rights reserved ix


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Table B.25 — Allowed values for the durationLimit@effect Property.........ccccoevviiiiiiininnn... 156
Table B.26 — Storage Related Properties ... ... 157
Table B.27 — Schedule State Properties ...... .o 159
Table B.28 — Allowed values for the scheduleState Property.........ccoooveiiiiiiiiiiiiiniieieenn, 160
Table B.29 — Allowed values for the scheduleState@currentErrors Property ............c......... 160
Table B.30 — Statistics Properties ..... ..o 161

List of Figures

Figure 1 — Creating @ new recordSChedUIE ... ... 24
Figure 2 — Capability ChECK. .......oi e 25
Figure 3 — Browse reCordSCREAUIE. .......c.oueniei e 25
Figure 4 — Delete a reCOrdSCREAUIE ........c.vuie e 25
Figure 5 — A Full-Featured State Diagram ..o 63
Figure 6 — A Minimal-Implementation State Diagram ............ccooiiiiiiiiiiiiie e 69
Figure C.1 — Class hierarchy for the ScheduledRecording service. .............ccooveviiiiiininenn. 187

X © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(

Foreword

E)

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 1n fields of mutual interest. Other i1nternational organizatio
gopernmental and non-governmental, in liaison with ISO and IEC, also take part fin"t
wqrk. In the field of information technology, ISO and IEC have established a jointteehni
committee, ISO/IEC JTC 1.

Thle procedures used to develop this document and those intendedrfer its furth
maintenance are described in the ISO/IEC Directives, Part 1. In particular the differd
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Introduction

ISO and IEC draw attention to the fact that it is claimed that compliance with this document may
involve the use of patents as indicated below.

ISO and IEC take no position concerning the evidence, validity and scope of these patent rights. The
holders of -these patent rlghts have assured ISO and IEC that they are W|II|ng to negotlate Ilcenses

1. In

Intel Corporation has informed IEC and ISO that it has patent applications or granted'patenfs.
Information may be obtained from:

Intel Corporation

Standards Licensing Department
52Pp0 NE Elam Young Parkway
M$: JFS-98

USA — Hillsboro, Oregon 97124

Microsoft Corporation has informed IEC and ISO that it has~patent applications or granfed
pafents as listed below:

61P1499 / US; 6687755 / US; 6910068 / US; 7130895/ US; 6725281 / US; 7089307 / US;
7069312 / US; 10/783 524 /US

Information may be obtained from:

Migrosoft Corporation
Orle Microsoft Way
UJA - Redmond WA 98052

Phiilips International B.V. has informed IEC and ISO that it has patent applications or grantied
patents.

Information may be obtained.from:

Phiilips International BV: — IP&S

HiJ;h Tech campus, building 44 3A21

NLU — 5656 Eindhoven

NXP B.V. (NL)has informed IEC and ISO that it has patent applications or granted patents.

Information-may be obtained from:

NXPB.V. (NL)
H|gh Tech campus 80

NL — 5656 AG Eindhoven

Matsushita Electric Industrial Co. Ltd. has informed IEC and ISO that it has patent
applications or granted patents.

Information may be obtained from:
Matsushita Electric Industrial Co. Ltd.

1-3-7 Shiromi, Chuoh-ku
JP — Osaka 540-6139
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Hewlett Packard Company has informed IEC and ISO that it has patent applications
granted patents as listed below:

or

5956 487 / US; 6 170 007 / US; 6 139 177 / US; 6 529 936 / US; 6 470 339 / US; 6 571 388 /

US; 6 205 466 / US
Information may be obtained from:
Hewlett Packard Company

1501 Page Mill Road
USA — Palo Alto, CA 94304

Samsung Electronics Co. Ltd. has informed IEC and ISO that it has patent applications
granted patents.

Information may be obtained from:

Digital Media Business, Samsung Electronics Co. Ltd.
41p Maetan-3 Dong, Yeongtang-Gu,
KR — Suwon City 443-742

Huawei Technologies Co., Ltd. has informed IEC and ISO that it"has patent applications
granted patents.

Information may be obtained from:

Huawei Technologies Co., Ltd.
Administration Building, Bantian Longgang District
Shenzhen — China 518129

Qyalcomm Incorporated has informed IEC and\lSO that it has patent applications or gran
patents.

Information may be obtained from:
Qyalcomm Incorporated

5715 Morehouse Drive
Sapn Diego, CA — USA 92121

Telecom ltalia S.p.A.has informed IEC and ISO that it has patent applications or granted
patents.

Information may belobtained from:

Telecom Italia.Sip.A.
Via Reiss Romoli, 274
Turin - Italy. 10148

Ci

$co Systems informed IEC and ISO that it has patent applications or granted patents.

Information may be obtained from:

Cisco Systems, Inc.
170 West Tasman Drive
San Jose, CA — USA 95134

or

or

Attention is drawn to the possibility that some of the elements of this document may be the subject of

patent rights other than those identified above. ISO and IEC shall not be held responsible for
identifying any or all such patent rights.
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Original UPnP Document

Reference may be made in this document to original UPnP documents. These references are
retained in order to maintain consistency between the specifications as published by ISO/IEC
and by UPnP Implementers Corporation and later by UPnP Forum. The following table
indicates the original UPnP document titles and the corresponding part of ISO/IEC 29341:

UPNP Document Title
UPNP Device Architecture 1.0

ISO/IEC 29341 Part
ISO/IEC 29341-1:2008

UPnP Device Architecture Version 1.0

ISO/IEC 29341-1:2011

c ccccccccccccoccoccoccoccoccoccoccoccoccoccoccoccoccccc

nP Device Architecture 1.1

nP Device Architecture 2.0

nP Basic:1 Device

nP AV Architecture:1

nP AV Architecture:1

nP AVTransport:1 Service

nP ConnectionManager:1 Service

nP ContentDirectory:1 Service

nP RenderingControl:1 Service

nP MediaRenderer:1 Device

nP MediaRenderer:2 Device

nP MediaServer:1 Device

nP AVTransport:2 Service

nP AVTransport:2 Service

nP ConnectionManager:2 Service

nP ConnectionManager:2 Service

nP ContentDirectory:2 Service

nP RenderingControl:2 Service

nP RenderingControl:2 Service

nP ScheduledRecording:1

nP ScheduledRecording:2

nP MediaRenderer:2 Device

nP MediaServer:2Device

nP AV Datastructure Template:1

nP AV Datastructure Template:1

nP DigitalSecurityCamera:1 Device

nP DigitalSecurityCameraMotionlmage:1 Service
nP\DigitalSecurityCameraSettings:1 Service
nP DigitalSecurityCameraStilllmage:1 Service

ISO/IEC 29341-1-1:2011
ISO/IEC 29341-1-2
ISO/IEC 29341-2

ISO/IEC 29341-3-1:2008
ISO/IEC 29341-3-1:2011
ISO/IEC 29341-3-10
ISO/IEC 29344-3-11
ISO/IEC 29341-3-12
ISOAEC29341-3-13
ISO/NEC 29341-3-2
ISO/IEC 29341-3-2:2011
ISO/IEC 29341-3-3
ISO/IEC 29341-4-10:2008
ISO/IEC 29341-4-10:2011
ISO/IEC 29341-4-11:2008
ISO/IEC 29341-4-11:2011
ISO/IEC 29341-4-12
ISO/IEC 29341-4-13:2008
ISO/IEC 29341-4-13:2011
ISO/IEC 29341-4-14
ISO/IEC 29341-4-14:2011
ISO/IEC 29341-4-2
ISO/IEC 29341-4-3
ISO/IEC 29341-4-4:2008
ISO/IEC 29341-4-4:2011
ISO/IEC 29341-5-1
ISO/IEC 29341-5-10
ISO/IEC 29341-5-11
ISO/IEC 29341-5-12

ISO/IEC 29341-6-1

UPnP HVAC_System:1 Device

UPNP ControlValve:1 Service

UPnP HVAC_FanOperatingMode:1 Service
UPnP FanSpeed:1 Service

UPnP HouseStatus:1 Service

UPnP HVAC_SetpointSchedule:1 Service
UPnP TemperatureSensor:1 Service

UPnP TemperatureSetpoint:1 Service

UPnP HVAC_UserOperatingMode:1 Service
UPnP HVAC_ZoneThermostat:1 Device

ISO/IEC 29341-6-10
ISO/IEC 29341-6-11
ISO/IEC 29341-6-12
ISO/IEC 29341-6-13
ISO/IEC 29341-6-14
ISO/IEC 29341-6-15
ISO/IEC 29341-6-16
ISO/IEC 29341-6-17
ISO/IEC 29341-6-2
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UPnP BinaryLight:1 Device

UPNnP Dimming:1 Service

UPnP SwitchPower:1 Service

UPnP DimmableLight:1 Device

UPnP InternetGatewayDevice:1 Device

UPnP LANHostConfigManagement:1 Service

UPnP Layer3Forwarding:1 Service
UPNP LinkAuthentication:1 Service

ISO/IEC 29341-20-14:2017(E)

ISO/IEC 29341-7-1
ISO/IEC 29341-7-10
ISO/IEC 29341-7-11
ISO/IEC 29341-7-2
ISO/IEC 29341-8-1
ISO/IEC 29341-8-10
ISO/IEC 29341-8-11
ISO/IEC 29341-8-12

nP RadiusClient:1 Service
nP WANCableLinkConfig:1 Service

nP WANDSLLinkConfig:1 Service

nP WANIPConnection:1 Service

nP WANPOTSLinkConfig:1 Service
nP LANDevice:1 Device

nP WANPPPConnection:1 Service
nP WLANConfiguration:1 Service
nP WANDevice:1 Device

nP WANConnectionDevice:1 Device

nP Printer:1 Device

nP ExternalActivity:1 Service
nP Feeder:1.0 Service

nP PrintBasic:1 Service

nP Scan:1 Service

nP Scanner:1.0 Device

nP QoS Architecture:1.0

nP QosDevice:1 Service

nP QosManager:1 Service

nP QosPolicyHolder:{ Service
nP QoS Architecture:2

nP QosDevige:2’Service

nP QosManager:2 Service

nP QasPolicyHolder:2 Service
nP(QOS v2 Schema Files
nR/RemoteUlClientDevice:1 Device

c cccccccccccoccoccoccoccoccoccoccoccoccoccoccoccoccoccccc

nP WANCommonlnterfaceConfig:1 Service

nP WANEthernetLinkConfig:1 Service

nP WLANAccessPointDevice:1 Device

ISO/IEC 29341-8-13
ISO/IEC 29341-8-14
ISO/IEC 29341-8-15
ISO/IEC 29341-8-16
ISO/IEC 29341-8-17
ISO/IEC 29341-8-18
ISO/IEC 29341-8-19
ISO/IEC 29341-8-2
ISO/IEC-29341-8-20
ISQ/EC 29341-8-21
ISO/IEC 29341-8-3
ISO/IEC 29341-8-4
ISO/IEC 29341-8-5
ISO/IEC 29341-9-1
ISO/IEC 29341-9-10
ISO/IEC 29341-9-11
ISO/IEC 29341-9-12
ISO/IEC 29341-9-13
ISO/IEC 29341-9-2
ISO/IEC 29341-10-1
ISO/IEC 29341-10-10
ISO/IEC 29341-10-11
ISO/IEC 29341-10-12
ISO/IEC 29341-11-1
ISO/IEC 29341-11-10
ISO/IEC 29341-11-11
ISO/IEC 29341-11-12
ISO/IEC 29341-11-2
ISO/IEC 29341-12-1

UPnP RemoteUIClient:1 Service

UPnP RemoteUIServer:1 Service
UPnP RemoteUIServerDevice:1 Device
UPnP DeviceSecurity:1 Service

UPNP SecurityConsole:1 Service
UPNP ContentDirectory:3 Service
UPnP MediaServer:3 Device

UPnP ContentSync:1

UPnP Low Power Architecture:1

UPnP LowPowerProxy:1 Service
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ISO/IEC 29341-12-10
ISO/IEC 29341-12-11
ISO/IEC 29341-12-2
ISO/IEC 29341-13-10
ISO/IEC 29341-13-11
ISO/IEC 29341-14-12:2011
ISO/IEC 29341-14-3:2011
ISO/IEC 29341-15-10:2011
ISO/IEC 29341-16-1:2011
ISO/IEC 29341-16-10:2011
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UPnP LowPowerDevice:1 Service

UPNP QoS Architecture:3

UPNP QosDevice:3 Service

UPnP QosManager:3 Service

UPNP QosPolicyHolder:3 Service

UPNP QosDevice:3 Addendum

UPnP RemoteAccessArchitecture:1

UPNP InboundConnectionConfig:1 Service

ISO/IEC 29341-16-11:2011
ISO/IEC 29341-17-1:2011

ISO/IEC 29341-17-10:2011
ISO/IEC 29341-17-11:2011
ISO/IEC 29341-17-12:2011
ISO/IEC 29341-17-13:2011
ISO/IEC 29341-18-1:2011

ISO/IEC 29341-18-10:2011

nP RADAConfig:1 Service

nP RADASync:1 Service

nP RATAConfig:1 Service

nP RACIient:1 Device

nP RAServer:1 Device

nP RADiscoveryAgent:1 Device

nP SolarProtectionBlind:1 Device
nP TwoWayMotionMotor:1 Service
nP AV Architecture:2

nP AVTransport:3 Service

nP ConnectionManager:3 Service
nP ContentDirectory:4 Device

nP RenderingControl:3 Service

nP ScheduledRecording:2 Service
nP MediaRenderer:3 Service

nP MediaServer:4 Device

nP AV Datastructure Template:1

nP InternetGatewayDevice:2 Device
nP WANIPConnection:2 Service

nP WANIPv6FirewallControl:1*Service
nP WANConnectionDevicei2,Service
nP WANDevice:2 Device

nP Telephony Architecture:2

nP CallManagenent:2 Service

nP MediaManagement:2 Service

nP Messaging:2 Service

nP PhoneManagement:2 Service
nP(AddressBook:1 Service
nR/Calendar:1 Service

c cccccccccccoccoccoccoccoccoccoccoccoccoccoccoccocccccc

ISO/IEC 29341-18-11:2011
ISO/IEC 29341-18-12:2011
ISO/IEC 29341-18-13:2014
ISO/IEC 29341-18-2:2011
ISO/IEC 29341-18¢3:2011
ISO/IEC 29341-18-4:2011
ISO/IEC 29341-19-1:2011
ISO/IEC 29341-19-10:2011
ISO/IEC-29341-20-1
ISQIEC 29341-20-10
ISO/IEC 29341-20-11
ISO/IEC 29341-20-12
ISO/IEC 29341-20-13
ISO/IEC 29341-20-14
ISO/IEC 29341-20-2
ISO/IEC 29341-20-3
ISO/IEC 29341-20-4
ISO/IEC 29341-24-1
ISO/IEC 29341-24-10
ISO/IEC 29341-24-11
ISO/IEC 29341-24-2
ISO/IEC 29341-24-3
ISO/IEC 29341-26-1
ISO/IEC 29341-26-10
ISO/IEC 29341-26-11
ISO/IEC 29341-26-12
ISO/IEC 29341-26-13
ISO/IEC 29341-26-14
ISO/IEC 29341-26-15

UPNP Presense:1 Service
UPNP TelephonyClient:2 Device
UPnP TelephonyServer:2 Device

UPnP Friendly Info Update:1 Service
UPNnP MultiScreen MultiScreen Architecture:1

UPNnP MultiScreen Application Management:1 Service
UPnP MultiScreen Screen:1 Device
UPNP MultiScreen Application Management:2 Service
UPnP MultiScreen Screen:2 Device

UPnP loT Management and Control Architecture Overview:1

XVi

ISO/IEC 29341-26-16
ISO/IEC 29341-26-2
ISO/IEC 29341-26-3
ISO/IEC 29341-27-1
ISO/IEC 29341-28-1
ISO/IEC 29341-28-10
ISO/IEC 29341-28-2
ISO/IEC 29341-29-10
ISO/IEC 29341-29-2
ISO/IEC 29341-30-1
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UPnP DataStore:1 Service ISO/IEC 29341-30-10
UPNP IoT Management and Control Data Model:1 Service ISO/IEC 29341-30-11
UPnNP loT Management and Control Transport Generic:1

Service ISO/IEC 29341-30-12
UPNP IoT Management and Control:1 Device ISO/IEC 29341-30-2
UPnP Energy Management:1 Service ISO/IEC 29341-31-1
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1 Scope

This service definition is compliant with the UPnP Device Architecture version 1.0 [14].
It defines a service type referred to herein as ScheduledRecording service.

The ScheduledRecording service is a UPnP service that allows control points to
schedule the recording of content. Generally, this content is broadcast content, but
this specification does not limit itself to broadcast content. This service type enables
the following functions:

e Create a recordSchedule so that it is added to the list of recordSchedule

instances. Each recordSchedule describes user-level recording instructions for
the ScheduledRecording service.

e Browse a list of recordSchedule instances stored by the ScheduledRecording
service.

e Delete a recordSchedule so that it is removed from the list of recardSchedule
instances.

o Browse a list of recordTask instances, stored by the ScheduledRecording
service. The ScheduledRecording service may create zerb)or more recordTask
instances for each recordSchedule. A recordTask represents a discrete
recording operation of a recordSchedule.

e Enable or disable individual recordTask instances:

e Enable or disable a recordSchedule.

e Receive notifications indicating change offecordSchedule or recordTask list.

The ScheduledRecording service does not\require a dependency on any UPnP
services other than a co-located ContentDirectory service, which provides the
following functions:
e A ContentDirectory service provides channel line-up to allow users to find
recordable channels. A control*point may use this metadata when creating a
recordSchedule on a ScheduledRecording service.

e A ContentDirectory service may provide Electronic Program Guide (EPG)
features to allow usersto find recordable content. A control point may use this
metadata when creating a recordSchedule on a ScheduledRecording service.

e Contents recorded by the ScheduledRecording service may be exposed by a
ContentDirectory service.

The architectural relationship among the different concepts, defined by the
ScheduledRecording service can be summarized as follows: A ScheduledRecording
service owns a flat (that is: non-nested) list of recordSchedule instances, meaning
that the~ScheduledRecording service may create, destroy, or change recordSchedule
instances. A recordSchedule represents user-level instructions to perform recording
opérations. Generally, a user constructs his instructions to a ScheduledRecording
Se€wice via a control point that invokes UPnP actions that affect the list of

IC'(JUIU'S(JI'IC'U'UI'(:' ;Ilbtallbcb. ill d“ Ldadsttys, “IG SbilbduicdRUbUldillg bUIV;bE bild“ iJU abiﬂ
to describe discrete recording operations for a recordSchedule through a list of
associated recordTask instances. A recordTask can only exist with a recordSchedule
(that is: never orphaned). Thus when a recordTask is created by the
ScheduledRecording service, its lifetime depends on its parent recordSchedule. An
individual recordTask can be selectively enabled or disabled.

This service template does not address:

o Implementations where the ScheduledRecording service and its associated
ContentDirectory service are not co-located in the same device.

© ISO/IEC 2017 — All rights reserved 1
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2 Normative references

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

[1] — XML Schema for RenderingControl AllowedTransformSettings, UPnP Forum,
March 31, 2013.

Available at: http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-
20130331.xsd.

Latest version available

at: http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd.

[2] — AV Datastructure Template:1, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-yv1-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-
AVDataStructureTemplate-v1.pdf.

[3] = XML Schema for UPnP AV Common XML Data Types, UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/av-v3-20130331(xsd.

Latest version available at: http://www.upnp.org/schemas/av/av.xsd.

[4] = XML Schema for UPnP AV Common XML Structurés,”UPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/avs-v8720130331.xsd.

Latest version available at: http://www.upnp.org/séhemas/av/avs.xsd.

[5] — AVTransport:3, UPnP Forum, March 34y, 2013.

Available at: http://www.upnp.org/specs/aviyPnP-av-AVTransport-v3-Service-
20130331.pdf.

Latest version available at: http://www_ upnp.org/specs/av/UPnP-av-AVTransport-v3-
Service.pdf.

[6] — XML Schema for AVTransport LastChange Eventing, UPnP Forum, September
30, 2008.

Available at: http://www,upnp.org/schemas/av/avt-event-v2-20080930.xsd.

Latest version availablexat: http://www.upnp.org/schemas/av/avt-event.xsd.

[7] — ContentDirectory:4, UPnP Forum, March 31, 2013.

Available at: httpy//www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-
v4-Service.pdf.

[8],==XML Schema for ContentDirectory LastChange Eventing, UPnP Forum,
September 30, 2008.
Available at: http://www.upnp.org/schemas/av/cds-event-v1-20080930.xsd.

Latest version available at: http://www.upnp.org/schemas/av/cds-event.xsd.

[9] — ConnectionManager:3, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-
ConnectionManager-v3-Service.pdf.

[10] — XML Schema for ConnectionManager DeviceClockinfoUpdates, UPnP Forum,
December 31, 2010.

Available at: http://www.upnp.org/schemas/av/cm-deviceClockinfoUpdates-v1-
20101231.xsd.

2 © ISO/IEC 2017 — All rights reserved



http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-20130331.xsd�
http://www.upnp.org/schemas/av/AllowedTransformSettings-v1-20130331.xsd�
http://www.upnp.org/schemas/av/AllowedTransformSettings.xsd�
http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-v1-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVDataStructureTemplate-v1-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVDataStructure-v1.pdf�
http://www.upnp.org/schemas/av/av-v3-20130331.xsd�
http://www.upnp.org/schemas/av/av.xsd�
http://www.upnp.org/schemas/av/avs-v3-20130331.xsd�
http://www.upnp.org/schemas/av/avs.xsd�
http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service.pdf�
http://www.upnp.org/specs/av/UPnP-av-AVTransport-v3-Service.pdf�
http://www.upnp.org/schemas/av/avt-event-v2-20080930.xsd�
http://www.upnp.org/schemas/av/avt-event.xsd�
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service.pdf�
http://www.upnp.org/specs/av/UPnP-av-ContentDirectory-v4-Service.pdf�
http://www.upnp.org/schemas/av/cds-event-v1-20080930.xsd�
http://www.upnp.org/schemas/av/cds-event.xsd�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service-20101231.pdf�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service.pdf�
http://www.upnp.org/specs/av/UPnP-av-ConnectionManager-v3-Service.pdf�
http://www.upnp.org/schemas/av/cm-deviceClockInfoUpdates-v1-20101231.xsd�
http://www.upnp.org/schemas/av/cm-deviceClockInfoUpdates-v1-20101231.xsd�
https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Latest version available at: http://www.upnp.org/schemas/av/cm-
deviceClockIinfoUpdates.xsd.

[11] = XML Schema for ConnectionManager Features, UPnP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/cm-featureList-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/cm-featureList.xsd.

[12] — XML Schema for UPnP AV Dublin Core.
Available at: http://www.dublincore.org/schemas/xmls/simpledc20020312.xsd.

[13] — DCMI term declarations represented in XML schema language.

Available at: http://www.dublincore.org/schemas/xmils.

[14] — UPnP Device Architecture, version 1.0, UPnP Forum, October 15, 2008.
Available at: http://www.upnp.org/specs/arch/UPnP-arch-DeviceArchitecture-v1,.0-
20081015.pdf.

Latest version available at: http://www.upnp.org/specs/arch/UPnP-arch-
DeviceArchitecture-v1.0.pdf.

[15] — XML Schema for ContentDirectory Structure and Metadata (DIDL-Lite), UPnP
Forum, March 31, 2013.

Available at: http://www.upnp.org/schemas/av/didl-lite-v3-20130331.xsd.

Latest version available at: http://www.upnp.org/schemas/av/didi-lite.xsd.

[16] — XML Schema for ContentDirectory DeviceMode, UPAP Forum, December 31,
2010.

Available at: http://www.upnp.org/schemas/av/dmo-v1-20101231.xsd.

Latest version available at: http://www.upnp.org/sehemas/av/dmo.xsd.

[17]1 — XML Schema for ContentDirectory DeviceModeRequest, UPnP Forum,
December 31, 2010.

Available at: http://www.upnp.org/schemas/av/dmor-v1-20101231.xsd.
Latest version available at: http://www{upnp.org/schemas/av/dmor.xsd.

[18] — XML Schema for ContentDirectory DeviceModeStatus, UPnP Forum, December
31, 2010.

Available at: http://www.upnptorg/schemas/av/dmos-v1-20101231.xsd.

Latest version available ati-http://www.upnp.org/schemas/av/dmos.xsd.

[19] — ISO/IEC 14977 \Information technology - Syntactic metalanguage - Extended
BNF, December 1996.

[20] — XML Sehema for ContentDirectory Permissionsinfo, UPnP Forum, December 31,
2010.

Available~at? http://www.upnp.org/schemas/av/pi-v1-20101231.xsd.

Latestversion available at: http://www.upnp.org/schemas/av/pi.xsd.

[21] + RenderingControl:3, UPnP Forum, March 31, 2013.
Ayailable at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-v3-Service-

on4aanond

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-RenderingControl-
v3-Service.pdf.

[22] —=XML Schema for RenderingControl LastChange Eventing, UPnP Forum,
December 31, 2010.

Available at: http://www.upnp.org/schemas/av/rcs-event-v3-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rcs-event.xsd.

[23] — XML Schema for ConnectionManager Rendererinfo, UPnP Forum, December
31, 2010.
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Available at: http://www.upnp.org/schemas/av/rii-v1-20101231.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rii.xsd.

[24] — XML Schema for AVTransport Playlistinfo, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/av/rpl-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/rpl.xsd.

[25] — ScheduledRecording:2, UPnP Forum, March 31, 2013.

Available at: http://www.upnp.org/specs/av/UPnP-av-ScheduledRecording-v2-Service-
20130331.pdf.

Latest version available at: http://www.upnp.org/specs/av/UPnP-av-
ScheduledRecording-v2-Service.pdf.

[26] — XML Schema for ScheduledRecording Metadata and Structure, UPnP Forum,
March 31, 2013.

Available at: http://www.upnp.org/schemas/av/srs-v2-20130331.xsd.

Latest version available at: http://www.upnp.org/schemas/av/srs.xsd.

[27] — XML Schema for ScheduledRecording LastChange Eventing, UPnP. Forum,
September 30, 2008.

Available at: http://www.upnp.org/schemas/av/srs-event-v1-20080930)xsd.

Latest version available at: http://www.upnp.org/schemas/av/srs-éyent.xsd.

[28] — XML Schema for RenderingControl TransformSettingsi/dJPnP Forum, March 31,
2013.

Available at: http://www.upnp.org/schemas/av/TransformSettings-v1-20130331.xsd.
Latest version available at: http://www.upnp.org/schemas/av/TransformSettings.xsd.

[29] — XML Schema for ContentDirectory Metadata, UPnP Forum, March 31, 2013.
Available at: http://www.upnp.org/schemas/aviupnp-v4-20130331.xsd.
Latest version available at: http://www.upnp:org/schemas/av/upnp.xsd.

[30] — The “xml:” Namespace, November, 3; 2004.
Available at: http://www.w3.org/XML/1998/namespace.

[31] = XML Schema for the “xml:"(Namespace.
Available at: http://www.w3.0org/2001/xml.xsd.

[32] — Namespaces in XML, Tim Bray, Dave Hollander, Andrew Layman, eds., W3C
Recommendation, January 14, 1999.
Available at: http://www!w3.org/TR/1999/REC-xml-names-19990114.

[33] — XML Schema Part 1: Structures, Second Edition, Henry S. Thompson, David
Beech, Murray Maloney, Noah Mendelsohn, W3C Recommendation, 28 October 2004.
Available at; http://www.w3.0rg/TR/2004/REC-xmlschema-1-20041028.

[34] — XML Schema Part 2: Data Types, Second Edition, Paul V. Biron, Ashok
Malhotra, W3C Recommendation, 28 October 2004.
Available at: http://www.w3.0rg/TR/2004/REC-xmlschema-2-20041028.
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Available at: http://www.w3.0rg/2001/XMLSchema.xsd.

[36] — Unicode Technical Standard #10, Unicode Collation Algorithm, version 4.1.0,
revision 14, M. Davis, K. Whistler, May 5, 2005.
Available at: http://www.unicode.org/reports/tr10/tr10-14.html.

[37] — Unicode Standard Annex #15, Unicode Normalization Forms, version 4.1.0,

revision 25, M. Davis, M. Durst, March 25, 2005.
Available at: http://www.unicode.org/reports/tr15/tr15-25.html.
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[38] — Unicode Technical Standard #35, Locale Data Markup Language, version 1.3R1,
revision 5,.M. Davis, June 2, 2005.
Available at: http://www.unicode.org/reports/tr35/tr35-5.html.

[39] — Extensible Markup Language (XML) 1.0 (Third Edition), Frangois Yergeau, Tim
Bray, Jean Paoli, C. M. Sperberg-McQueen, Eve Maler, eds., W3C Recommendation,
February 4, 2004.

Available at: http://www.w3.0rg/TR/2004/REC-xmI-20040204.

3 Terms, definitions, symbols and abbreviations

For the purposes of this document, the terms and definitions given in [14] and the

following apply.

3.1 Provisioning terms

311

allowed

A

The definition or behavior is allowed.

31.2

conditionally allowed

CA

The definition or behavior depends on a condition. If the \spéecified condition is met,
then the definition or behavior is allowed, otherwise it is.not allowed.

313

conditionally required

CR

The definition or behavior depends on a condition. If the specified condition is met,
then the definition or behavior is required.~Otherwise the definition or behavior is
allowed as default unless specifically defined as not allowed.

31.4

required

R

The definition or behavior is_required.

3.1.5

R/A

Used in a table column heading to indicate that each abbreviated entry in the column
declares the provisioning status of the item named in the entry's row.

3.1.6
X
Vendor-défined, non-standard.

3.1:7
L

Declares that the item referred to is dplnrnr*nmd, when jt is nlnlnpndpd to any of the

other abbreviated provisioning terms.

3.1.8

CSV list (or CSV)

Comma separated value list. List—or one-dimensional array—of values contained in a
string and separated by commas

3.2 Terms specific to ScheduledRecording service

3.21 CDS

ContentDirectory service
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3.2.2 EPG
Electronic Program Guide

3.23 SRS
ScheduledRecording service

3.24 CDS object
An object in a ContentDirectory service metadata hierarchy; that is: item or container.

3.2.5 User Channel

A UserChammetis—aComtemtbirectory service object thatexposes—the{comtimuous)
content stream of a particular broadcast channel. Usually, the actual channel that the
User Channel exposes is determined by the user through some device-specific
interaction. Examples are: manual programming of a number of channel presets;
invoking of the auto-scan functionality of a device; predefined fixed n¢channel
assignments by the device manufacturer.

3.2.6 Channel Group

A Channel Group is a ContentDirectory service container that holds, @ number of User
Channel items. Typically, a Channel Group contains User Channel items that are
bound to a particular hardware resource. Examples include: alsingle analog cable TV
tuner, a HDTV digital tuner, an AM/FM radio tuner, etc.

3.2.7 Channel Line-up

A service provider-generated list of channels with their associated content provider.

3.2.8 object

A recordSchedule or a recordTask (see definition of recordSchedule and recordTask
below).

3.29 class

As defined in the ContentDirectory service specification, a class is used to assign a
type to an object. It also identifies'the minimum required set of properties that shall be
present on that object and the allowed properties that may be present. Classes are
organized in a hierarchy withvcertain classes being derived from others as in a typical
object-oriented system.:This specification defines two base classes (recordSchedule
and recordTask) from(which all other classes are derived.

3.210 object Modification

An object is considered modified when one of its properties (or its list of properties) is
modified; that is: added, removed or changed in value (see definition of property
below).

3.2.11\" recordSchedule

A, ScheduledRecording service construct that represents a complete set of recording
instructions to the service, which allows the service to generate recordTask objects as

necessary to record the desired content. The creator of the recordSchedule object
assigns it a specific class, based on the type and complexity of the instructions, used
to identify the content.

A recordSchedule is represented in XML as an <item>..</item> element.

3.212 Conflicting_recordSchedule

A conflicting recordSchedule exists when one or more of its associated recordTask
instances is in conflict with another recordTask instance.
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3.213 recordTask

A ScheduledRecording service construct that represents a discrete recording
operation of the underlying recording system. A recordTask is created by its parent
recordSchedule and can not be directly created by the user. The parent-child
relationship of recordSchedule and recordTask can be 1-to-zero or more.

A recordTask is represented in XML as an <item>..</item> element.

3.214 Conflicting_recordTask

A conflicting recordTask exists when it overlaps in time with one or more other
recordTask instances and the ScheduledRecording service has insufficient resources

to record all of them. Existing pre-roll and post-roll adjustments (as defined by the
scheduledStartDateTimeAdjust and scheduledDurationAdjust properties) shall_be
taken into account when determining conflicts.

3.2.15 recordScheduleParts

A ScheduledRecording service construct that represents user-level -recording
instructions to the service, which provide a template to generdate complete
recordSchedule objects. The creator of the recordScheduleParts ebjéct assigns it a
specific class, based on the type and complexity of the instructions; used to identify
the content.

A recordScheduleParts is represented in XML as an <item3.X/item> element.

3.216 Property-set Data Types

Certain ScheduledRecording service actions use property-set arguments that contain
information about a set of properties, typically .€Xpressed in the form of an srs XML
Document (for example, the Elements argument of the CreateRecordSchedule()
action). The set of properties that can_exist in a property-set argument is
implementation dependent. Indeed, the¢set of allowed properties that a particular
ScheduledRecording service chooses toiimplement is vendor dependent.

This specification currently defines three different property-set data types:

e A ARG TYPE RecordSe¢hedule
e A ARG TYPE RecordTask
e A ARG TYPE RecordScheduleParts

Although these three types are different, they are very similar in nature and are
defined using the-same SRS schema [26], which defines all the properties that can
ever occur in-any of the three property-set data types. They differ only in the set of
properties that' can appear in them and in the values that are allowed for these
properties’

3.217./Property

A property in the ScheduledRecording service represents a characteristic of an object.
RProperties are distinguished by their names. The ScheduledRecording service defines

two kinds of properties — independent and dependent. Each independent property has
zero or more dependent properties associated with it. Independent property names
contain no “@” symbol; they could contain an XML namespace prefix (see below for
an explanation of the relationship between properties and XML). Each dependent
property is associated either with exactly one independent property or directly with a
ScheduledRecording service class. The name of a dependent property that is
associated with an independent property is the concatenation of three parts: its
associated independent property name, the “@” symbol, and a name for the
relationship between the two properties’ values. The name of a dependent property
that is associated directly with a class is just the “@” symbol followed by the
relationship name. Their data types and meanings are defined in Annex B.
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Even though ScheduledRecording service properties are not XML objects, XML is
used to express them in all exchanges between a control point and a
ScheduledRecording service implementation. This creates an unavoidable
relationship between XML syntax and property names and values. In XML, an
independent property is represented as an element. The property name is used as the
element name. The property value is the element content. A dependent property is
represented as an attribute in XML. The dependent property’s relationship name is
used as the attribute name. The dependent property’s value is the attribute value. For
dependent properties that are associated with an independent property, the attribute
appears in the start tag of the element that represents its associated independent

property. For dependent properties that are associated directly with a class, the
attribute appears inthe 1n|n-|n\/nl start 199 for each nhjnrt of that class

Examples:
Table 1 — Properties in XML
Property Name XML Representation (srs declared as default namespace)
title <title>..</title>
taskProgramCode <taskProgramCode>..</taskProgramCode>
taskProgramCode@type <taskProgramCode type="..">..</taskPpbOgramCode>
@id <item id="..">..</item>

3.218 Member Property

A property is a member of a particular class when the property is declared to be either
required or allowed for that class.

3.219 Supported Member Property

A supported member property is a member property that is supported by a particular
ScheduledRecording service implementation, according to the information returned by
the GetPropertyList() action.

3.2.20 Multi-valued property

Some independent properties ~are multi-valued. This means that the property may
occur more than once in an aobject.

3.2.21 Single-valued-property

Most independent properties are single-valued. This means thatthe property shall
occur at most oneelin an object. Some single-valued properties can contain a CSV list
of values. A dépendent property is always considered single-valued, because it can
occur at most.ohce with each occurrence of its associated independent property, even
though the.ndependent property could be multi-valued.

3.2.22\ XML Document

A string that represents a valid XML 1.0 document according to a specific schema.
Every occurrence of the phrase “XML Document’ is preceded by the appropriate root

For example, the phrase “srs XML Document” refers to an XML document based on
the SRS Schema as defined in [26]. Such a document comprises a single <srs ..>
root element, and it is allowed to be preceded by the XML declaration: <?xml
version="1.0" ..?>.

Therefore, the string containing the srs XML Document will have one of the following
two forms:

“<srs ..>..</srs>"
or
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“<?2xml ..?>
<srs ..>..</srs>”

3.2.23 XML Fragment

An XML Fragment is a sequence of XML elements that are valid direct or indirect child
elements of the root element according to a specific schema. Every occurrence of the
phrase “XML Fragment” is preceded by the appropriate root element name, italicized,
as listed in column 3, “Valid Root Element(s)” of Table 5.

For example, the phrase “srs XML Fragment’ refers to a sequence of XML elements
that are defined in the SRS Schema as defined in [26]:

“<item id=".." .>.</item>”
or
“<recordDestination mediaType=".." preference=".">

</recordDestination>”

or

“<title>..</title>
<class>..</class>
<.>.</..>

<. >.</.>7

3.2.24 actualScheduledStartDateTime

The actual scheduled start date&time of a program itém is defined as:

actualScheduledEndDate Time = schedulédStartDate Time +
scheduledStartDate TimeAdjust

where_scheduledStartDateTime is the scheduled broadcast start date&time of the
program item and scheduledStartDatedimeAdjust is a user-supplied adjustment to
that date&time, for example for pre-roil*purposes.

3.2.25 actualStartDateTime

The actual start date&time of(@ program item is defined as:

actualStartDateTime =.actualScheduledStartDateTime + any device-specific record
startup latency.

3.2.26 actualScheduledEndDateTime

The actual scheduled end time of a program item is defined as:

actualScheduledEndDate Time = scheduledStartDate Time + scheduledDuration
+ scheduledDurationAdjust

where_scheduledStartDateTime is the scheduled broadcast start date&time of the
pfogram item, scheduledDuration is the scheduled broadcast duration of the program

item and scheduledDurationAdjust 1s a user-supplied adjusiment to that duration, for
example to select just a part of the program for recording.

3.2.27 actualEndDateTime

The actual end date&time of a program item is defined as:

actualEndDateTime = actualScheduledEndDateTime + any device-specific record
teardown latency.

3.2.28 actualScheduledDuration

The actual scheduled duration of a program item is defined as:
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actualScheduledDuration = actualScheduledEndDate Time —
actualScheduledStartDate Time

= scheduledDuration + scheduledDurationAdjust

scheduledStartDate TimeAdjust

where_scheduledDuration is the scheduled broadcast duration of the program item,
scheduledDurationAdjust is a user-supplied adjustment to that duration, and
scheduledStartDate TimeAdjust is a user-supplied adjustment to the scheduled start
date&time.

3.2.29 Lexical Sort Order

Lexical sort order refers to string sorting — also called collation — based on language
and regional conventions. It is not based on the binary codes of the characters in
strings. Furthermore, lexical sorting is not based on character sets; a single ¢haracter
set may have multiple sort orders, again according to language and. regional
conventions. It is also possible to have lexical sorts that are further refineéd-according
to user preference. For a complete discussion of this topic see [36], and the related
standards [37] and [38]. The lexical sort algorithms are defined in/{36]. It uses a
secondary algorithm defined in [37] and supporting data tables defined in [38]. These
three references together — [37], [36] and [38] — should be sufficient to implement a
robust lexical sort.

Simple example: one of the most familiar examples is case-insensitive sorting on the
ASCII subset of Unicode. In a binary ASCII sort, all lower case letters sort after the
upper case “Z” because “Z” has a character code of 0x5A, and all lower case
character codes are greater than or equal to 0x6 1.

More complex example: the “6” character “in ‘German sorts between
characters whereas in Swedish, it sorts afterz".

n” and “p

3.2.30 Lexical Matching

Lexical matching compares two (sub)strings for equality under certain lexical sorting
conditions. It is important to note that equality in lexical matching is often less
restrictive than equality in lexical sorting. In other words, two strings that are equal
under a lexical sort will always be a lexical match. However, two strings that are a
lexical match might not be equal under a lexical sort for the same language and
region. In some cases; an implementation’s lexical sort might consider all alphabetic
characters with diacritical marks (accents, umlauts, circumflexes, etc.) to be distinct,
yet the same implementation might ignore diacritical marks in lexical matching. For
example, the strings “resumé”, “resume” and “résumé” might sort as “resume” <
‘resumé” < “fésume”, but when a lexical match using the string “resume”, might find
all three strings “resumé”, “resume” and “résumé”. For implementation techniques,
see clause-8 in [36].

3.2.31 Simple Non-case-sensitive Sort Order
Assimple non-case-sensitive sort order applies only to Roman alphabetic characters.

Al lowwar caca ACCI Alnhabhatis chavrantare chall cnrt tha camna A thaiy
7 X Tovy o oo T oo arpTrao ot CraraCtCro— oot o ot trrc—oatttc—ao et

equivalent, except when compared directly with their upper case equivalent, in which
case the upper case character should sort before its lower case equivalent. This
means that of the following three ordering relations, (1) shall be true, at least one of
(2) and (3) shall be true, and (2) should be true.

Hopareaco
TP pPTTTTOoT

“A” S “a” < “B” S “b” <...< “Y” S “yn < “Z” S “Z”
“A” < “a” < “B” < “b” < < “Y” < cr.y” < “Z” < “Z”
“A” — ua” < AcB” — “b” < < “Y” — ccy” < ccza’ — ch”

Additionally, the same upper and lower case relationships should hold for non-ASCII
Roman alphabetic characters. That is, lower case alphabetic characters with
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diacritical marks should sort as their upper case equivalent, except when compared
directly with their upper case equivalent, in which case the upper case character
should sort before its lower case equivalent. The ordering relation between ASCII and
non-ASCIl alphabetic characters is left unspecified. Also, the ordering relation
between non-ASCIl alphabetic characters that are not upper or lower case
equivalents of each other is left unspecified. This is summarized in the following
relations, where c represents any non-ASCIl Roman alphabetic character. (4) should
be true for all c. (5) should be true for all c. If (5) is false for any c, it should be false
for all ¢ and (6) should be true for all c.

upper(C) < lower(C)

“4)

Upper(C)<tower(c)

upper(c) = lower(C)

3.232 Simple Non-case-sensitive Matching

In a simple non-case-sensitive match, relation (1) above in subclause 3.2,:3% shall be
true, and relation (6) above in subclause 3.2.31 should be true.

3.2.33 Numeric Sort Order

A sort order in which values are compared numerically. If the dype of an individual
value is numeric, the numeric value is used. If the type of an individual value is string,
the string is converted to a number and that numeric value iswsed.

3.2.34 Boolean Sort Order
Boolean values are sorted with “0” (false) being less than “1” (true).

3.2.35 Sequenced Sort

A sequenced sort is a sort applied to a set of'walues, each of which is composed of a
sequence of subvalues. The sequence is.often in a CSV list, but there are other kinds
of sequences used for sorting in this_specification. The sequenced sort starts by
sorting based on the first subvalue invthe sequence. If all values differ in the first
subvalue, the sort is finished. Otherwise, each subset of equal subvalues is then
sorted based on the next subvalue'in the sequence. This process repeats iteratively
until there are no more subsets-of equal subvalues or the sequence is exhausted.

3.236 Sequenced Lexical Sort

A sequenced sort in which all subvalues are strings and the subvalues are compared
lexically.

3.2.37 Sequenced Numeric Sort

A sequenced-sort in which each subvalue is either a number or the number
representéd by a string.

3.2.38.~“Lexical Numeric Sort

A lexical numeric sort is one where one or more substrings are known to represent
numbers. The strings are then sorted using a sequenced sort, where the sequence is

5)
6)

composed of the sequence of non-numeric and numeric substrings from the larger
string.

For example, assume a property has the form <letter>-<number>, where <number>
ranges from 1 to 10. In a straight ascending lexical sort, the values “A-10", “A-1”, “A-2”
would sort as: “A-17, “A-107, “A-2". “A-10” sorts before “A-2” because they are equal in
the first two character positions, but in the third position, “1” < “2”. However, in a
lexical numeric sort, each string is considered to be a sequence of a letter and
number separated by a hyphen. These values then sort as “A-1", “A-2", “A-10"
because all three are equal in the first subvalue, “A”, but the second subvalue sorts as
1, 2, 10 in numeric order.
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3.2.39 type Relationship Sort

This is a sort defined exclusively for independent properties that have a dependent
property relationship named “fype”. These properties are sorted as a sequence of two
subvalues: the first subvalue is the value of the property’s xxx@type dependent
property; the second subvalue is the value of the independent property xxx itself. The
xxx@type subvalues are sorted as specified for the dependent xxx@type property in
its own subclause. The independent property subvalues are sorted according to the
order specified in its subclause. Sorting of the independent property may vary with the
value of the dependent property.

3.3 Symbols

3.31

Signifies a hierarchical parent-child (parent::child) relationship between the | iwo
objects separated by the double colon. This delimiter is used in multiple contexts, for
example: Service::Action(), Action()::Argument, parentProperty::childProperty.

4 Notations and Conventions

41 Notation

e UPnP interface names defined in the UPnP Device Afchitecture specification
[14] are styled in green bold underlined text.

e UPnP interface names defined outside of the. WPnP Device Architecture
specification [14] are styled in red italic underlined text.

e Some additional non-interface names and terms are styled in italic text.

o Words that are emphasized are alsg\ styled in italic text. The difference
between italic terms and italics for emphasis will be apparent by context.

e Strings that are to be taken literally~are enclosed in “double quotes”.
411 Data Types
Data type definitions come from three sources:

o All state variable and action argument data types are defined in [14].
e Basic data types far_properties are defined in [34].

e Additional data-types for properties are defined in the XML schema(s) (see [3])
associated with this service.

For UPnP Device Architecture defined boolean data types, it is strongly
recommended-to-use the value “0” for false, and the value “1” for true. However, when
used as input arguments, the values “false”, “no”, “true”, “yes” may also be
encountered and shall be accepted. Nevertheless, it is strongly recommended that all
boolean,state variables and output arguments be represented as “0” and “1”.

For XML Schema defined Boolean data types, it is strongly recommended to use the
value “0” for false, and the value “71” for true. However, when used as input properties,

the—vatues—'‘fafse’;—‘trug’—may afsobe —encountered —and—shatt—be—accepted:
Nevertheless, it is strongly recommended that all Boolean properties be represented
as HQ!! and “ll!.

41.2 Strings Embedded in Other Strings

Some string variables and arguments described in this document contain substrings
that shall be independently identifiable and extractable for other processing. This
requires the definition of appropriate substring delimiters and an escaping mechanism
so that these delimiters can also appear as ordinary characters in the string and/or its
independent substrings. This document uses embedded strings in two contexts —
Comma Separated Value (CSV) lists (see subclause 4.2.2) and property values in
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search criteria strings. Escaping conventions use the backslash character, “V
(character code U+005C), as follows:

a) Backslash (*\”) is represented as “\\” in both contexts.

b) Comma (") is
1) represented as “\,” in individual substring entries in CSV lists
2) not escaped in search strings

c) Double quote (“"”) is

1) not escaped in CSV lists

Z) not escaped In search strings when It appears as the start or end delimiter of a
property value

3) represented as “\"” in search strings when it appears as a character that is)part
of the property value

41.3 Extended Backus-Naur Form

Extended Backus-Naur Form is used in this document for a formal syntax’description
of certain constructs. The usage here is according to the reference [19}

4.1.31 Typographic conventions for EBNF

Non-terminal symbols are unquoted sequences of characters from the set of
English upper and lower case letters, the digits “0” through\“9”, and the hyphen (“-").
Character sequences between 'single quotes' ate—terminal strings and shall
appear literally in valid strings. Character seguénces between (*comment
delimiters*) are English language definitions 6r supplementary explanations of
their associated symbols. White space in the EBNF is used to separate elements of
the EBNF, not to represent white space in valid strings. White space usage in valid
strings is described explicitly in the EBNF, Finally, the EBNF uses the following
operators in Table 2:

Table 2'—"EBNF Operators

Operator Semantics

ti= definition — the non{términal symbol on the left is defined by one or more alternative
sequences of terminals and/or non-terminals to its right.

alternative separator — separates sequences on the right that are independently allowed
definitions forjthe non-terminal on the left.

* null repetition — means the expression to its left may occur zero or more times.
+ non-null repetition — means the expression to its left shall occur at least once and may
occlr more times.
[ ] optional — the expression between the brackets is allowed.
() grouping — groups the expressions between the parentheses.

D character range - represents all characters between the left and right character operands
inclusively.

4.2 Derived Data Types
421 Summary

Subclause 4.2 defines a derived data type that is represented as a string data type
with special syntax. This specification uses string data type definitions that originate
from two different sources. The UPnP Device Architecture defined string data type is
used to define state variable and action argument string data types. The XML
Schema namespace is used to define property xsd:string data types. The following
definition in subclause 4.2.2 applies to both string data types.
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4.2.2

CSV Lists

The UPnP AV services use state variables, action arguments and properties that
represent lists — or one-dimensional arrays — of values. The UPnP Device Architecture,
Version 1.0 [14], does not provide for either an array type or a list type, so a list type
is defined here. Lists may either be homogeneous (all values are the same type) or
heterogeneous (all values can be of different types). Lists may also consist of
repeated occurrences of homogeneous or heterogeneous subsequences, all of which
have the same syntax and semantics (same number of values, same value types and
in the same order). The data type of a homogeneous list is string or xsd:string and
denoted by CSV (x), where x is the type of the individual values. The data type of a
heterogeneous list is also string or xsd:string and denoted by CSV (x, y, z), where x,

y and Z are the types of the individual values. IT the number of values in the
heterogeneous list is too large to show each type individually, that variable typepis
represented as CSV (heterogeneous), and the variable description includes additiohal
information as to the expected sequence of values appearing in the list and their
corresponding types. The data type of a repeated subsequence list is string or
xsd:string and denoted by CSV ({a,b,c},{x, y, z}), where a, b, ¢, x, y and\z are the
types of the individual values in the subsequence and the subsequences may be
repeated zero or more times.

A list is represented as a string type (for state variables and action arguments)
or xsd:string type (for properties).

Commas separate values within a list.

Integer values are represented in CSVs with the~same syntax as the integer
data type specified in [14] (that is: allowed ‘eading sign, allowed leading
zeroes, numeric US-ASCII)

Boolean values are represented in state)variable and action argument CSVs
as either “0” for false or “1” for true. These values are a subset of the defined

Boolean values are representedcin property CSVs as either “0” for false or “1”
for true. These values are a*subset of the defined Boolean data type values
specified in [34]: 0, false, 1,xtrue.

Escaping conventions for the comma and backslash characters are defined
in4.1.2.

White space before; after, or interior to any numeric data type is not allowed.

White space before, after, or interior to any other data type is part of the value.

14
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Table 3 — CSV Examples

Type refinement of Value Comments
string

CSV (s trmg) or “+artist,-date” List of 2 property sort

CSV (xsd:string) criteria.

CSsV (ﬁ) “1,-5,006,0,+7” List of 5 integers.

CSV (xsd |nteger)

CSV (boolean) or “0,1,1,0” List of 4 booleans

CSV (xsd:Boolean)

CSV (string) or “Smith\, Fred,Jones\, Davey” List of 2 names,

CSV (xsd:string) *Smith, Fred” and
“Jones, Davey”

CSV (i4,string,ui2) or | “-29837, string with leading blanks,0” Note that the secondwalue

CSV (xsd:int, is “ string withyleading

xsd:string, blanks”

xsd:unsignedShort)

CSV (i4) or “3, 47 lllegal CS\Vl.¢ White space

CSV (xsd:int) is not allowed as part of
an¢integer value.

CSV (string) or List of 3 empty string

CSV (xsd:string) Values

CSV (heterogeneous) “Alice,Marketing,5,Sue,R&D,21,Dave,Finance, 7% List of unspecified number

of people and associated
attributes. Each person is
described by 3 elements: g
name string, a departmenf
string and years-of-
service ui2 or a name
xsd:string, a department
xsd:string and years-of-
service
xsd:unsignedShort.

4.3 Management of XML Namespaces in Standardized DCPs

UPNP specifications make extensive use of XML namespaces. This enables separate
DCPs, and even separate components of an individual DCP, to be designed
independently and still avoid.name collisions when they share XML documents. Every
name in an XML document belongs to exactly one namespace. In documents, XML
names appear in one o0f:two forms: qualified or unqualified. An unqualified name (or
no-colon-name) contains no colon (“:”) characters. An unqualified name belongs to the
document’s default\snamespace. A qualified name is two no-colon-names separated by
one colon character. The no-colon-name before the colon is the qualified name’s
namespace prefix, the no-colon-name after the colon is the qualified name’s “local”
name (meaning local to the namespace identified by the namespace prefix). Similarly,
the unqualified name is a local name in the default namespace.

The<formal name of a namespace is a URI. The namespace prefix used in an XML
document is not the name of the namespace. The namespace name shall be globally
unique. It has a single definition that is accessible to anyone who uses the

namespace. It has the same meaning anywhere that it is used, both inside and
outside XML documents. The namespace prefix, however, in formal XML usage, is
defined only in an XML document. It shall be locally unique to the document. Any valid
XML no-colon-name may be used. And, in formal XML usage, different XML
documents may use different namespace prefixes to refer to the same namespace.
The creation and use of the namespace prefix was standardized by the W3C XML
Committee in [32] strictly as a convenient local shorthand replacement for the full URI
name of a namespace in individual documents.

All AV object properties are represented in XML by element and attribute names,
therefore, all property names belong to an XML namespace.
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For the same reason that namespace prefixes are convenient in XML documents, it is
convenient in specification text to refer to namespaces using a namespace prefix.
Therefore, this specification declares a “standard” prefix for all XML namespaces
used herein. In addition, this specification expands the scope where these prefixes
have meaning, beyond a single XML document, to all of its text, XML examples, and
certain string-valued properties. This expansion of scope does not supersede XML
rules for usage in documents, it only augments and complements them in important
contexts that are out-of-scope for the XML specifications. For example, action
arguments which refer to CDS properties, such as the SearchCriteria argument of the
Search() action or the Filter argument of the Browse() action, shall use the predefined
namespace prefixes when referring to CDS properties (“upnp:”, “dc:”, etc).

All of the namespaces used in this specification are listed in Table 4 and Table 5. For
each such namespace, Table 4 gives a brief description of it, its name (a URI) angd.its
defined “standard” prefix name. Some namespaces included in these tables are not
directly used or referenced in this document. They are included for completepess to
accommodate those situations where this specification is used in conjunction with
other UPnP specifications to construct a complete system of devices and’ services.
For example, since the ScheduledRecording service depends on and ‘refers to the
ContentDirectory service, the predefined “srs:” namespace prefix4ist included. The
individual specifications in such collections all use the same standard prefix. The
standard prefixes are also used in Table 5 to cross-reference.additional namespace
information. Table 5 includes each namespace’s valid XML document root element(s)
(if any), its schema file name, versioning information (to be.discussed in more detail
below), and a link to the entry in Clause 2 for its associated schema.

The normative definitions for these namespaces‘are the documents referenced
in Table 4. The schemas are designed to suppgrt these definitions for both human
understanding and as test tools. However, limitations of the XML Schema language
itself make it difficult for the UPnP-defined schemas to accurately represent all details
of the namespace definitions. As a resuli; the schemas will validate many XML
documents that are not valid according to“the specifications.

The Working Committee expects™~to continue refining these schemas after
specification release to reduce the*number of documents that are validated by the
schemas while violating the spegcifications, but the schemas will still be informative,
supporting documents. Some~schemas might become normative in future versions of
the specifications.

Table 4 — Namespace Definitions

Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

<2~\ AV Working Committee defined namespaces

atrs urn:schemas-upnp- AllowedTransformSettings and [21]

org:av:AllowedTransformSettings AllowedDefaultTransformSettings

state variables for
RenderingControl

av urn:schemas-upnp-org:av:av Common data types for use in AV |[3]
schemas
avdt urn:schemas-upnp-org:av:avdt Datastructure Template [2]
avs urn:schemas-upnp-org:av:avs Common structures for use in AV |[4]
schemas
avt-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable | [5]
0/AVT/ for AVTransport

cds-event |urn:schemas-upnp-org:av:cds-event Evented LastChange state variable |[7]
for ContentDirectory
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Standard Normative
Name- Definition
space Document
Prefix Namespace Name Namespace Description Reference

cm-dciu urn:schemas-upnp-org:av:cm- Evented DeviceClockinfoUpdates |[9]

deviceClockIinfoUpdates state variable for
ConnectionManager

cm-ftrlst | urn:schemas-upnp-org:av:cm- FeatureList state variable for [9]

featureList ConnectionManager

didl-lite urn:schemas-upnp-org:metadata-1- Structure and metadata for [7]

0/DIDL-Lite/ ContentDirectory

\JIIIU ulII.a\,:IUIIIGD'U'JIIP.UIS.GV.UIIIIU EVCIItUd DC‘VI'DC‘I.V;’UU'C' otatc [7]

variable for ContentDirectory

dmor urn:schemas-upnp.org:av:dmor A ARG TYPE DeviceModeReque |[7]

st state variable for
ContentDirectory

dmos urn:schemas-upnp.org:av:dmos DeviceModeStatus state variable [71

for ContentDirectory

pi urn:schemas-upnp.org:av:pi Permissionsinfo state variable for \\}[7]

ContentDirectory

rcs-event |urn:schemas-upnp-org:metadata-1- Evented LastChange state variable |[21]

0/RCS/ for RenderingControl

rii urn:schemas-upnp-org:av:rii A ARG TYPE RenderinginfolList |[[9]

state variable for
ConnectionManager

rpl urn:schemas-upnp-org:av:rpl A_ARG_TYPENPlaylistinfo state [5]

variable for AVTransport

Srs urn:schemas-upnp-org:av:srs Metadata)and structure for [25]

ScheduledRecording

srs-event [urn:schemas-upnp-org:av:srs-event Evented LastChange state variable |[25]

for ScheduledRecording

trs urn:schemas-upnp- TransformSettings and [21]

org:av:TransformSettings DefaultTransformSettings state
variables for RenderingControl

upnp urn:schemas-upnp-org:metadata-1- Metadata for ContentDirectory [71

0/upnp/
\o\(}b Externally defined namespaces

dc http://purl.org/dc/elements/1.1/ Dublin Core [13]

xsd http://www.w3.0rg/2001/XMLSchema |XML Schema Language 1.0 [33], [34]

XSi http://www.w3.0rg/2001/XMLSchema- | XML Schema Instance Document |[[33] 2.6 & 3.2.7

instance schema

xml http:// www.w3.0org/XML/1998/namesp | The “xml:” Namespace [30]

ace
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Table 5 — Schema-related Information

Relative URI and

Standard
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
AV Working Committee Defined Namespaces
atrs AllowedTransformSetting | <TransformList> [1]

s-vn-yyyymmdd.xsd

AllowedTransformSetting
s-vn.xsd

AlowadTrancform S attina
e OW-e-eaR e R G

s.xsd

av

av-vn-yyyymmdd.xsd
av-vn.xsd
av.xsd

n/a

(3]

avdt

avdt-vn-yyyymmdd.xsd
avdt-vn.xsd
avdt.xsd

<AVDT>

[

avs

avs-vn-yyyymmdd.xsd
avs-vn.xsd
avs.xsd

<Capabilities>

<Features>

<stateVariableValuePairs>

(4]

avt-event

avt-event-vn-
yyyymmdd.xsd

avt-event-vn.xsd
avt-event.xsd

<Event>

(61

cds-event

cds-event-vn-
yyyymmdd.xsd

cds-event-vn.xsd
cds-event.xsd

<StateEvent>

(8l

cm-dciu

cm-
deviceClockIinfoUpdates-
vn-yyyymmdd.xsd

cm-
deviceClockIinfoUpdates
-vn.xsd

cm-
deviceClockIinfoUpdates.
xsd

<DevieeClockInfoUpdates>

[10]

cm-ftrist

cm-featurekist-vn-
yyyymmdd.xsd

cm-featurelList-vn.xsd
cm=featureList.xsd

<Features>

[11]

didl-lite

didl-lite-vn-
yyyymmdd.xsd
didl-lite-vn.xsd

didl-lite.xsd

<DIDL-Lite>

[15]

dmo

dmo-vn-yyyymmdd.xsd
dmo-vn.xsd
dmo.xsd

<DeviceMode>

[16]

dmor

dmor-vn-yyyymmdd.xsd
dmor-vn.xsd
dmor.xsd

<DeviceModeRequest>

[17]

dmos

dmos-vn-yyyymmdd.xsd
dmos-vn.xsd
dmos.xsd

<DeviceModeStatus>

(18]

18
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Standard Relative URI and
Name- File Name @
space e Form 1, Form 2,
Prefix Form3 Valid Root Element(s) Schema Reference
pi pi-vn-yyyymmdd.xsd <PermissionsInfo> [20]
pi-vn.xsd
pi.xsd
rcs-event |[rcs-event-vn- <Event> [22]

yyyymmdd.xsd
rcs-event-vn.xsd
rcs-event.xsd

rii rii-vn-yyyymmdd.xsd <rendererInfo> [23]
rii-vn.xsd
rii.xsd

rpl rpl-vn-yyyymmdd.xsd <PlaylistInfo> [24]
rpl-vn.xsd
rpl.xsd

trs TransformSettings-vn- <TransformSettings> [28]
yyyymmdd.xsd

TransformSettings-
vn.xsd

TransformSettings.xsd

Srs srs-vn-yyyymmdd.xsd <srs> [26]
srs-vn.xsd
srs.xsd

srs-event |srs-event-vn- <StateEvent> [27]

yyyymmdd.xsd
srs-event-vn.xsd
srs-event.xsd

upnp upnp-vn-yyyymmdd.xsd | n/a [29]
upnp-vn.xsd
upnp.xsd

A
(.\P}ternally Defined Namespaces

dc Absolute URL: http://dublincore.org/schemas/xmls/simpledc20021212.xsd |[12]
xsd n/a <schema> [35]
Xsi n/a n/a
xml n/a [31]

a Absolute URIs are generated by prefixing the relative URIs with "http://www.upnp.org/schemas/av/"

431 Namespace Prefix Requirements

There-are many occurrences in this specification of string data types that contain XML
nameés (property names). These XML names in strings will not be processed under
namespace-aware conditions. Therefore, all occurrences in instance documents of

XML names in strings shall use the standard namespace prefixes as declared in Table
4. In order to properly process the XML documents described herein, control points
and devices shall use namespace-aware XML processors [32] for both reading and
writing. As allowed by [32], the namespace prefixes used in an instance document are
at the sole discretion of the document creator. Therefore, the declared prefix for a
namespace in a document may be different from the standard prefix. All devices shall
be able to correctly process any valid XML instance document, even when it uses a
non-standard prefix for ordinary XML names. However, it is strongly recommended
that all devices use these standard prefixes for all instance documents to avoid
confusion on the part of both human and machine readers. These standard prefixes
are used in all descriptive text and all XML examples in this and related UPnP
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specifications. However, each individual specification may assume a default
namespace for its descriptive text. In that case, names from that namespace may
appear with no prefix.

The assumed default namespace, if any, for each UPnP AV specification is given
in Table 6.

Note: all UPnP AV schemas declare attributes to be “unqualified”, so namespace
prefixes are never used with AV Working Committee defined attribute names.

Table 6 — Default Namespaces for the AV Specifications

AV Specification Name Default Namespace Prefix

AVTransport avt-event

ConnectionManager n/a

ContentDirectory didl-lite

MediaRenderer n/a

MediaServer n/a

RenderingControl rcs-event

ScheduledRecording Srs

4.3.2 Namespace Names, Namespace Versioning and\Schema Versioning

The UPnP AV service specifications define several «data structures (such as state
variables and action arguments) whose format is an XML instance document that
complies with one or more specific XML schemas,“which define XML namespaces.
Each namespace is uniquely identified by @an“assigned namespace name. The
namespace names that are defined by the AV Working Committee are URNSs.
See Table 4 for a current list of namespace names. Additionally, each namespace
corresponds to an XML schema document that provides a machine-readable
representation of the associated namesSpace to enable automated validation of the
XML (state variable or action parameter) instance documents.

Within an XML schema and XML instance document, the name of each corresponding
namespace appears as the value of an xmlns attribute within the root element. Each
xmlns attribute also ineludes a namespace prefix that is associated with that
namespace in order to qualify and disambiguate element and attribute names that are
defined within different namespaces. The schemas that correspond to the listed
namespaces are identified by URI values that are listed in the schemalocation
attribute also within the root element (see subclause 4.3.3).

In order toenable both forward and backward compatibility, namespace names are
permanently’ assigned and shall not change even when a new version of a
specification changes the definition of a namespace. However, all changes to a
namespace definition shall be backward-compatible. In other words, the updated
definition of a namespace shall not invalidate any XML documents that comply with an
earlier definition of that same namespace. This means, for example, that a

namespace shall not be changed so that a New element or atiribuie becomes required
in a conforming instance document. Although namespace names shall not change,
namespaces still have version numbers that reflect a specific set of definitional
changes. Each time the definition of a namespace is changed, the namespace’s
version number is incremented by one.

Whenever a new namespace version is created, a new XML schema document (.xsd)
is created and published so that the new namespace definition is represented in a
machine-readable form. Since a XML schema document is just a representation of a
namespace definition, translation errors can occur. Therefore, it is sometime
necessary to re-release a published schema in order to correct typos or other
namespace representation errors. In order to easily identify the potential multiplicity of
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schema releases for the same namespace, the URI of each released schema shall
conform to the following format (called Form 1):

Form 1: "http://www.upnp.org/schemas/av/" schema-root-name ver "-"

yyyymmdd where

-V

e schema-root-name is the name of the root element of the namespace that
this schema represents.

e ver corresponds to the version number of the namespace that is represented
by the schema.

e yyyymmdd is the year, month and day (in the Gregorian calendar) that this

schema was Tefeased:

Table 5 identifies the URI formats for each of the namespaces that are currently
defined by the UPnP AV Working Committee.

As an example, the original schema URI for the “rcs-event” namespace (that was
released with the original publication of the UPnP AV service specifications in the
year 2002) was “http://www.upnp.org/schemas/av/rcs-event-v1-20020625:xsd”. When
the UPnP AV service specifications were subsequently updated in thecyear 2006, the
URI for the updated version of the “rcs-event” (pamespace was
“http://www.upnp.org/schemas/av/rcs-event-v2-20060531.xsd”. Hawever, in 2006, the
schema URI for  the newly  created “srs-event” namespace  was
“http://www.upnp.org/schemas/av/srs-event-v1-20060531.xsd’~ Note the version field
for the “srs-event” schema is “v1” since it was first(version of that namespace
whereas the version field for the “rcs-event” schema.is”fv2” since it was the second
version of that namespace.

In addition to the dated schema URIs that are asSociated with each namespace, each
namepace also has a set of undated schema{JRYs. These undated schema URIs have
two distinct formats with slightly different meanings:

Form 2: “http://www.upnp.org/schemas/av/” schema-root-name “-v” ver
where ver is described above.
Form 3: “http://www.upnp.org/schemas/av/” schema-root-name

Form 2 of the undated schema URI is always linked to the most recent release of the
schema that represents_the-version of the namespace indicated by ver. For example,
the undated URI “.../av/cs-event-v2.xsd” is linked to the most recent schema release
of version 2 of the “rcs-event” namespace. Therefore, on May 31, 2006 (20060531),
the undated schema URI was linked to the schema that is otherwise known as
“...Jlav/rcs-event-y2-20060531.xsd”. Furthermore, if the schema for version 2 of the
‘rcs-event” namespace was ever re-released, for example to fix a typo in the
20060531.sehema, then the same undated schema URI (“.../av/rcs-event-v2.xsd”)
would adtematically be updated to link to the updated version 2 schema for the “rcs-
event’\namespace.

Form 3 of the undated schema URI is always linked to the most recent release of the
schema that represents the highest version of the namespace that has been

published. For example, on June 25, 2002 (20020625), the undated schema URI
“...lav/rcs-event.xsd” was linked to the schema that is otherwise known as “.../av/rcs-
event-v1-20020625.xsd”. However, on May 31, 2006 (20060531), that same undated
schema URI was linked to the schema that is otherwise known as “.../av/rcs-event-v2-
20060531.xsd”.

When referencing a schema URI within an XML instance document or a referencing
XML schema document, the following usage rules apply:

e All instance documents, whether generated by a service or a control point,
shall use Form 3.
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e All UPnP AV published schemas that reference other UPnP AV schemas shall
also use Form 3.

Within an XML instance document, the definition for the schemalocation attribute
comes from the XML Schema namespace “http://www.w3.0rg/2002/XMLSchema-
instance”. A single occurrence of the attribute can declare the location of one or more
schemas. The schemaLocation attribute value consists of a whitespace separated
list of values that is interpreted as a namespace name followed by its schema location
URL. This pair-sequence is repeated as necessary for the schemas that need to be
located for this instance document.

In addition to the schema URI naming and usage rules described above, each

released schema shall contain a version attribute In the <schema> root element. Its
value shall correspond to the format:

“w n

ver “-” yyyymmdd where ver and yyyymmdd are described above.

The version attribute provides self-identification of the namespace version and
release date of the schema itself. For example, within the original schema released
for the “rcs-event” namespace (.../rcs-event-v2-20020625.xsd), thensschema> root
element contains the following attribute: version="2-20020625%

4.3.3 Namespace Usage Examples

The schemalocation attribute for XML instance documents comes from the XML
Schema instance namespace “http://www.w3.0rg/2002/XMLSchema-instance”. A
single occurrence of the attribute can declare the location of one or more schemas.
The schemalLocation attribute value consists ofva whitespace separated list of
values: namespace name followed by its schemallocation URL. This pair-sequence is
repeated as necessary for the schemas that\need to be located for this instance
document.

Example 1:

Sample DIDL-Lite XML Instance Docurment. Note that the references to the UPnP AV
schemas do not contain any version or release date information. In other words, the
references follow Form 3 from\'above. Consequently, this example is valid for all
releases of the UPnP AV serXice specifications.

<?xml version="1.0" en€oding="UTF-8"?>

<DIDL-Lite
xmlns:dc="http:»//purl.org/dc/elements/1.1/"
xmlns="urn:schemas-upnp-org:metadata-1-0/DIDL-Lite/"
xmlns:upnp#™irn: schemas-upnp-org:metadata-1-0/upnp/"
xmlns:xsi="Http://www.w3.0rg/2001/XMLSchema-instance"

xsi:sc ocation="
Qi§$§giemas—upnp—org:metadata—l—O/DIDL—Lite/
(} http://www.upnp.org/schemas/av/didl-lite.xsd
rn:schemas-upnp-org:metadata-1-0/upnp/

CH http://www.upnp.org/schemas/av/upnp.xsd">
<item 1d="18" parentID="13" restricted="0">

</item>
</DIDL-Lite>
4.4 Vendor-defined Extensions

Whenever vendors create additional vendor-defined state variables, actions or
properties, their assigned names and XML representation shall follow the naming
conventions and XML rules as specified below in subclauses 4.4.1 to 4.4 .4.

441 Vendor-defined Action Names

Vendor-defined action names shall begin with “X_”. Additionally, it should be followed
by an ICANN assigned domain name owned by the vendor followed by the underscore
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character (“_"). It shall then be followed by the vendor-assigned action name. The
vendor-assigned action name shall not contain a hyphen character (“-”, 2D Hex in
UTF-8) nor a hash character (“#”, 23 Hex in UTF-8). Vendor-assigned action names
are case sensitive. The first character of the name shall be a US-ASCI| letter (“*A”-“Z”,
“a”-“z”), US-ASCII digit (“07-“9”), an underscore (“_"), or a non-experimental Unlcode
letter or digit greater than U+007F. Succeeding characters shall be a US-ASCII letter
(“A”-“Z”, “a”-*z”), US-ASCII digit (“0”-“9”), an underscore (“_"), a period (“.”), a Unicode
comblnlngchar an extender, or a non-experimental Unicode letter or digit greater than

U+007F. The first three letters shall not be “XML” in any combination of case.

4.4.2 Vendor-defined State Variable Names

‘VIUIIUIUI-LJUHIIUL; bi.di.c leidIUiU natlrics bild“ ILJCH;II WI“I “L . Au'diliund“y, Ii. b;lUuid IUC
followed by an ICANN assigned domain name owned by the vendor, followed by the
underscore character (“_"). It shall then be followed by the vendor-assigned state
variable name. The vendor-assigned state variable name shall not contain a hyphen
character (“-”, 2D Hex in UTF-8). Vendor-assigned action names are case sensitive.
The first character of the name shall be a US-ASCII letter (“*A”-“Z", “a”-“z"),US-ASCII
digit (“07-“9”), an underscore (“_"), or a non-experimental Umcode letter or digit
greater than U+007F. Succeeding characters shall be a US-ASCII letter (“A”-“Z", “a”-
“z”), US-ASCII digit (“0”-“9”), an underscore (“_"), a period/.”), a Unicode
combiningchar, an extender, or a non-experimental Unicode letter\or digit greater than
U+007F. The first three letters shall not be “XML” in any combination of case.

443 Vendor-defined XML Elements and attributes

UPnP vendors may add non-standard elements and.attributes to a UPnP standard
XML document, such as a device or service deseription. Each addition shall be
scoped by a vendor-owned XML namespace. Arbitrary XML shall be enclosed in an
element that begins with “X_,” and this element shall be a sub element of a standard
complex type. Non-standard attributes may be added to standard elements provided
these attributes are scoped by a vendor-owned XML namespace and begin with “X_".

444 Vendor-defined Property Names

UPnP vendors may add non-standard properties to the ContentDirectory service.
Each property addition shall be.seoped by a vendor-owned namespace. The vendor-
assigned property name shall not contain a hyphen character (“-”, 2D Hex in UTF-8).
Vendor-assigned property ndmes are case sensitive. The first character of the name
shall be a US-ASCII lettet—("A"-“Z", “a”-“z"), US-ASCII digit (“0”-“9”), an underscore
(“_"), or a non-experimental Unlcode Ietter or digit greater than U+007F. Succeeding
characters shall be a.US-ASCII letter (“A”-“Z”, “a”-“z”), US-ASCII digit (“0”-“9”), an
underscore (“_"), @ period (“.”), a Unicode comblmngchar an extender, or a non-
experimental Unicode letter or digit greater than U+007F. The first three letters shall
not be “XML”dh;any combination of case.

5 Seryice Modeling Definitions

5.1 ServiceType
The-following service type identifies a service that is compliant with this template:

urn:schemas-upnp-orqg:service:ScheduledRecording:2

ScheduledRecording service is used herein to refer to this service type.
5.2 ScheduledRecording Service Architecture

5.21 recordSchedule

A ScheduledRecording service implementation has a single, flat list of recordSchedule
instances. A recordSchedule represents the user-level recording instructions to the
ScheduledRecording service. These user-level instructions have various levels of
complexity. For example, a simple instruction can state: “record channel 15 at 4PM on
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March 19, 2004,” while a more complex instruction can state: “record all episodes of
the DIY Home Improvement Show on any channel that has the show for the next
month.” The behavior of a recordSchedule is described by one or more properties,
and these properties can be manipulated through several actions.

As shown in Figure 1, when a control point requests a new scheduled recording to the
ScheduledRecording service via the CreateRecordSchedule() action, the control point
sets a number of properties and passes them to the ScheduledRecording service to
express user-desired instructions to the scheduled recording. Then, as a response to
the CreateRecordSchedule() action, the ScheduledRecording service creates a
recordSchedule, assigns a unique ID to the recordSchedule and returns the
recordSchedule with the complete set of initial property settings. The

ScheduledRecording service shall add allowed properties to the recordSchedule when
a control point did not specify them. Additionally, the ScheduledRecording service
may add some informative properties.

If a control point specifies unsupported or unknown properties as inputsto the
CreateRecordSchedule() action, the ScheduledRecording service shalk.gracefully
ignore these. A control point can always parse the generated reedrdSchedule
returned in the Result argument of the CreateRecordSchedule action te verify whether
certain properties were rejected by the ScheduledRecording service. If unsupported
values are set for supported properties, the ScheduledRecording service shall return
an error and the recordSchedule shall not be created.

D D

CreateRecordSched(le{®)
¢ Properties with desired
values
Scheduled
Control -
; [ Recording
Point < .
Service
L ¢ RecordScheddle!D
¢ Properties with initially
assignedalues
. .

Figure 1 —Creating a new recordSchedule
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Some properties are defined as allowed in the ScheduledRecording service.
Therefore, a control point needs to determine which properties a ScheduledRecording
service implementation actually supports. Since support levels and allowed values for
properties can be different for recordScheduleParts, recordSchedule or recordTask
usage, a pair of actions (GetPropertyList() and GetAllowedValues())) are provided to
retrieve the relevant information. Figure 2 illustrates the concept.

D D
GetPropertyList®)

* Property-set Datatype

|| e List of property names
supported for the datatype
Control Scheduled
Point GetAllowedValues(e) Recording
Service
o List of property names
d ,
. N
o Allowed values for the listed b‘
properties Q‘)'b

o \C)q/_/

Figure 2 — Capability check:

Figure 3 illustrates how recordSchedule instances can be browsed by the control point
after they have been created, to retrieve the updated/current values of the properties.

D D

BrowseRecordSchedules() |
<!
Control L Schedu_led
Point e Currentwalues of the Recording
properties of the returned Service
regordSchedules
A A

Figure 3 — Browse recordSchedule.

Figure 4 illustrates, how a control point can delete a recordSchedule from the
ScheduledRecordihg service.

DeleteRecordSchedule(e) |

Scheduled
Recording
Service

Control e RecordSchedulelD
Point

Figure 4 — Delete a recordSchedule

5.2.2 recordTask

A recordSchedule will generate one recordTask for each recording operation that
matches the criteria of the recordSchedule. A recordTask also has properties
indicating its behavior. A recordTask is different from a recordSchedule in that it
always represents a single recording operation whereas a recordSchedule may
actually represent multiple recording operations. For example, a ScheduledRecording
service that interprets a recordSchedule to lead to three different recording operations
could generate three different recordTask instances over its lifetime. At a given time,
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a recordSchedule can have zero (no recording operations currently scheduled) or
more recordTask instances associated with it. A ScheduledRecording service shall
report at least one recordTask when the underlying system is performing a recording
operation for some recordSchedule.

When a recordSchedule is created, the ScheduledRecording service generates
necessary recordTask instances associated with each scheduled recording
occurrence. The ScheduledRecording service may also later add a new recordTask
whenever a new scheduled recording occurrence arrives. Similarly, a
ScheduledRecording service may delete recordTask instances when they are no
longer needed. This may happen in a device dependent manner. For example, some
ScheduledRecording service implementations delete a recordTask when the recording

is finished while other ScheduledRecording service implementations keep maintaining
finished recordTask instances. A recordTask can only be created by ~the
ScheduledRecording service as a result of a trigger from a recordSchedule. A control
point can never create a recordTask directly. Both a recordTask, land a
recordSchedule may be deleted by the ScheduledRecording service or a confrol point.

The lifetime of a recordTask is determined in a vendor dependent ‘way. Some
implementations maintain a recordTask even after it finishes its recording while others
may delete the recordTask once the recording finishes. (However, in any
implementation, when a recordSchedule is deleted, the ScheduledRecording service
shall delete all of its associated recordTask instances.

5.3 State Variables

Like the ContentDirectory service, the ScheduledRecording service is primarily action-
based. The service state variables exist primarily, to-support argument passing within
service actions. Information is not exposed diregtly through explicit state variables.
Instead, a client retrieves ScheduledRecording service information via the return
arguments of the actions defined below. Thé.majority of state variables defined below
exist simply to provide data type information for the arguments of the various actions
of this service.

Reader Note: For a first-time reader, it might be more helpful to read the action
definitions before reading the state variable definitions.

5.3.1 State Variable Overview

Table 7 — State Variables

Variable Name R/A @ Data Allowed Value Default Eng|
Type Value Unit
SprtCapabilities R string CSV (string)
See 5.3.2
SrtLevelCapability R ui4 See 5.3.3
SgatelpdatelD R ui4 See 5.3.4
LbestEhange iy Strire See-5-3-5
A ARG TYPE PropertyList R string CSV (string)
See 5.3.6
A ARG _TYPE DataTypelD R string See Table 8 and 5.3.7
A_ARG _TYPE ObjectiD R string See 5.3.8
A_ARG TYPE ObjectIDList CRAa string CSV (string)
See 5.3.9
A ARG _TYPE Propertylnfo R string See 5.3.10
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Variable Name R/A @ Data Allowed Value Default Eng.
Type Value Units
A ARG TYPE Index R ui4 See 5.3.11
A ARG TYPE Count R ui4 See 5.3.12
A_ARG TYPE SortCriteria R string CSV (string)
See 5.3.13
A ARG _TYPE RecordSchedule R string See 5.3.14
A ARG _TYPE RecordTask R string See 5.3.15
A_ARG _TYPE RecordScheduleParts R string See 5.3.16
Mon-standard state variables implemented | X TBD TBD TBD TBD
by an UPnP vendor go here.
a

when deprecated (e.g., R-D, A-D).

For a device this column indicates whether the state variable shall be implemented or not, where R
required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard, add -

SHTI
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Table 8 — Allowed values for the DataTypelD argument

Value R/A @
“A_ARG TYPE RecordSchedule” R
“A_ARG TYPE RecordTask” R
‘A ARG TYPE RecordScheduleParts” R
Vendor-defined X
@  For a device this column indicates whether the state variable shall be implemented or not, where R'=
required, A = allowed, CR = conditionally required, CA = conditionally allowed, X = non-standard, -add -
D when deprecated (e.g., R-D, A-D).

b.3.2 SortCapabilities

his required state variable contains a CSV list of property namés that the
ScheduledRecording service can use to sort the information returned in the Resulf
brgument  of  various actions, such as BrowseRecardSchedules() and
BrowseRecordTasks(). An empty string indicates that the device' does not support any
ind of sorting. A wildcard “srs:*” indicates that any supportéd)property within the srs
namespace can be used for sorting.

5.3.3 SortLevelCapability

lhis required state variable contains an integer that.indicates the maximum number of
property names that can be specified in the SortCriferia argument at the same time.

6.3.4 StateUpdatelD

[his required state variable is a ScheduledRecording service system-wide numeric value
ts initial value is 0.

h) StateUpdatelD shall be incremgnted by 1 whenever any of 1) — 3) below occurs:

1) A recordSchedule or recerdTask is created or deleted.

2) A recordSchedule an_réecordTask is modified, which means that one or morg
properties are added, deleted or had their value changed.

3) Any other change’/to the state of the ScheduledRecording service that could be
observed byta ‘control point. This includes any vendor- or other future-defineg
behavior.

b) When the value of StateUpdatelD is equal to the ui4 maximum value of 4294967295
(2%-1), incrementing it causes it to roll over to the value 0.

\L4
~

The increment and the operation that caused it shall occur atomically relative to al
infermation visible to any control point — including both action out arguments andg
evented variable values.

For example consider the case where a control point invokes
CreateRecordSchedule() to create a new recordSchedule that also immediately
spawns exactly one recordTask. Assume that StateUpdatelD is 10 when the control
point invokes the action and that for a short time period around this invocation, no
other activity occurs that affects the value of StateUpdate/D. During this time period,
exactly one of 1) — 3) below shall be true as seen by all external observations
(including the returned values from this CreateRecordSchedule() invocation):

1) StateUpdatelD is 10; and the new recordSchedule has not been created; and the
new recordTask has not been created.
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2) StateUpdatelD is 11; and the recordSchedule has been created; and the new
recordTask has not been created; and the recordSchedule’s value of
currentRecordTaskCount is 0, indicating that no recordTask has been created.

3) StateUpdatelD is 12; and the recordSchedule has been created; and the new
recordTask has been created; and the recordSchedule’s value of
currentRecordTaskCount is 1, indicating that the child recordTask has been
created.

ScheduledRecording service implementations should maintain the same value for
fateUpdatelD through power cycles and any other disappearance/reappearance of th
Eervice on the network. Control points can use a change in the value of this variableAtd
jetermine if there has been a change in the ScheduledRecording service.

he value of the StateUpdatelD state variable, returned within events and returned”as ar
putput argument of certain actions should be monitored very closely by confrol points
ndeed, whenever an action returns with a StateUpdatelD value in its UpdatelD argumen
hat is less than the StateUpdatelD value received in the updatelD attribute from the mos
ecent LastChange event, the information returned by that action is-pptentially stale. A
control point might want to refresh that information for instanse’ by invoking thg
hppropriate Browsexxx() or Getxxx() action. It is safe to use the ‘information as long ag
he StateUpdatelD value returned in the Updatel/D argument of the action is greater tharn
br equal to the StateUpdatelD value received in the updatefD attribute from the mos
ecent LastChange event.

b.3.5 LastChange

Note: It is assumed that the default namespace for this subclause 5.3.5 of the
specification is srs-Ic.

his required state variable is used for éwenting purposes to allow clients to receive
meaningful event notifications whenever a recordSchedule or recordTask in thg
ScheduledRecording service changes®The schema for the StateEvent XML Document
ised in this state variable st defined in [27]. The XML header <?xml]
rersion="1.0" ?> is allowed. One root element, <StateEvent> shall contain zero o
more elements, each of whichepresent one update to a recordSchedule or recordTash
nstance. Six types of update elements are defined as shown in Table 9. Futurg
ScheduledRecording service' specifications may add other types of update elements. A
endor may add vendar-defined elements. The ScheduledRecording:1 service does no
jefine the value for these elements. Vendor-defined element names shall follow the rules
bet forth in subclause 4.4. Note that future ScheduledRecording service specificationg
may define sub-elements for the elements. Also note that this state variable shall bg
broperly escaped as defined in [39].

Table 9 — Allowed Elements in <StateEvent> Element

Element Name Description
RecordScheduleCreated A new recordSchedule is created.
RecordScheduleModified One or more properties of a recordSchedule are

modified (added, deleted or values are changed).
RecordScheduleDeleted A recordSchedule is deleted.
RecordTaskCreated A new recordTask is created.
RecordTaskModified One or more properties of a recordTask are modified

(added, deleted or values are changed).

RecordTaskDeleted A recordTask is deleted.
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Element Name Description

Vendor-defined See subclause 4.4

Each element shall have one updatelD attribute, which is set to the value of the
StateUpdatelD state variable at the time of the update and one object/D attribute, whose
value is set to the value of the @id property of the updated recordSchedule or
recordTask instance. Future ScheduledRecording service specifications may add other
attributes to existing update elements. A vendor may add vendor-defined attributes for
existing update elements.

Example (before XML escaping)

?xml version="1.0" encoding="UTF-8"7?>
StateEvent
xmlns="urn:schemas-upnp-org:av:srs-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs—-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="213" objectIb="s001"/>
<RecordTaskCreated updateID="214" objectID="&001-001"/>
<RecordTaskModified updateID="215" objectIPx"s001-001"/>
/StateEvent>

[he LastChange state variable is evented and moderated. When multiple updates
bccurred within a LastChange moderation period;,the new LasiChange state variable
eports more than one update at the same time ™A series of updates and the resulting
bventing activity are illustrated in their temporatorder in the following example.

Example

D: ScheduledRecording service activity = Power-on.

StateUpdatelD = 0
LastChange (before XML escaping):

?xml version="1.0"¢encoding="UTF-8"?2>

StateEvent

xmlns="urn:schemas-upnp-org:av:srs—-event"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalocation="
urn:schémas-upnp-org:av:srs-event
http?/Ywww.upnp.org/schemas/av/srs-event.xsd">

/StatéRvent>

GENA behavior: None

created.

StateUpdatelD = 1
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs—-event"
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xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="1" objectID="s001">
</RecordScheduleCreated>

</StateEvent>

GENA behavior: Nothing is evented since there are no current subscribers.

StateUpdatelD = 1

LastChange (before XML escaping):

?xml version="1.0" encoding="UTF-8"7?>

StateEvent

xmlns="urn:schemas-upnp-org:av:srs-event"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instanta"”

xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordScheduleCreated updateID="1" objectID="s001">
</RecordScheduleCreated>

/StateEvent>

GENA behavior: Send initial Notify with the LastChange value above.

B: ScheduledRecording service activity .= ‘a recordTask with @id = “t0071-000" is
created. Its associated recordScheduley*with @id = “s001” is modified by the
ScheduledRecording service at the same time because its currentRecordTaskCount
property is updated to reflect the existence of the new recordTask.

StateUpdatelD = 3
LastChange (before XML eS§¢aping):

?xml version="1.0"\\enhcoding="UTF-8"7?>
StateEvent
xmlns="urn:schemas-upnp-org:av:srs—-event"
xmlns:xsi="ht&p://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemakocation="
urn:schemas-upnp-org:av:srs—-event
https/iwww.upnp.org/schemas/av/srs-event.xsd">
<RegokdTaskCreated updateID="2" o0bjectID="t001-000">
</RecordTaskCreated>
{RgcordScheduleModified updateID="3" objectID="s001">
<¢/RecordScheduleModified>

olLdlLELVEIIl

GENA behavior: Wait for the next moderation period to elapse and then send Notify
with the LastChange value above.

4: ScheduledRecording service activity = a recordTask with @id = “t001-001" is
created. Its associated recordSchedule with @id = “s007” is modified by the
ScheduledRecording service at the same time because its currentRecordTaskCount
property is updated to reflect the existence of the new recordTask. Within the same
moderation period, a recordTask with @id = “t007-002” is also created. Its associated
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recordSchedule with @id = “s001” is modified by the ScheduledRecording service at
the same time because its currentRecordTaskCount property is updated to reflect the
existence of the new recordTask.

StateUpdatelD = 7
LastChange (before XML escaping):

<?xml version="1.0" encoding="UTF-8"7?>
<StateEvent
xmlns="urn:schemas-upnp-org:av:srs-event"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs-event
http://www.upnp.org/schemas/av/srs-event.xsd">
<RecordTaskCreated updateID="4" objectID="t001-001">
</RecordTaskCreated>
<RecordScheduleModified updateID="5" objectID="s001">
</RecordScheduleModified>
<RecordTaskCreated updateID="6" 0objectID="t001-002">
</RecordTaskCreated>
<RecordScheduleModified updateID="7" objectIiB="s001">
</RecordScheduleModified>
/StateEvent>

GENA behavior: Wait for the next moderation period to elapse and then send Notify
with the LastChange value above.

5.3.6 A ARG TYPE PropertyList

[his required state variable is introduced to”provide type information for various actiorn
brguments that contain a CSV list ofproperty names. Namespace prefixes shall be
ncluded with all property names (see-'subclause 4.3). The exact semantics of these
broperty names depend on the associated action.

b.3.7 A ARG TYPE DataTypelD

[his required state variableyis introduced to provide type information for various actiorn
brguments that are (used to identify a specific property-set data type (see
ubclause 3.2.16). An-argument of type A ARG TYPE DataTypelD can have the valued
isted in Table 8.

b.3.8 A ARG.TYPE ObjectiD

[his requited state variable is introduced to provide type information for various actior
hrguments that uniquely identify an individual recordSchedule or a recordTask by thei
bbject 1D.

p.3.9 A ARG TYPE ObjectiDList

This  conditionally required state variable shall be supported if the
GetRecordScheduleConflicts() or GetRecordTaskConflicts() actions are implemented.
The state variable is introduced to provide type information for various action arguments
that contain a CSV list of object IDs (@id) used to identify a collection of either
recordSchedule or recordTask instances (the list shall be homogeneous).
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5.3.10 A ARG TYPE Propertyinfo

This required state variable is introduced to provide type information for various action
arguments that contain detailed XML-based information on supported properties and their
interdependencies for a particular ScheduledRecording service implementation. The
format of these arguments is similar to the XML Service Description (SCPD), but instead
of describing state variables and actions, they describe properties, their allowed values,
and interdependencies.

Refer to [2] for the definition of the AVDT Datastructure Template

Note that since the format of these arguments is based on XML, it needs to be escapeq
using the normal XML rules: subclause 2.4 in [39]) before embedding in anSOAHR
esponse message.

b.3.11 A ARG TYPE Index

lhis required state variable is introduced to provide type information tfor various actior]
hrguments that specify an offset into an arbitrary set of objects. A yalue of 0 representg
he first object in the set.

b.3.12 A ARG TYPE Count

lhis required state variable is introduced to provide type.information for various actior
brguments that specify a number of arbitrary objects.

b.3.13 A ARG TYPE SortCriteria

lhis required state variable is introduced to.provide type information for various actior]
hrguments that contain a CSV list of property names prefixed by one or more sor
modifiers. Namespace prefixes shall be.included with all property names that do no
pelong to the srs namespace. Namespace prefixes may be included with property names
hat belong to the srs namespace (see subclause 4.3). The “+” and “-” sort modifie
prefixes indicate that the sort is_ih"ascending or descending order, respectively, with
egard to the value of the prefixed\property name.

.3.14 A ARG TYPE RecordSchedule

[his required state variable is introduced to provide type information for various actior
hrguments that contain-a list of zero or more recordSchedule objects. All instances of this
jata type shall comply with the SRS schema. See Annex A for details.

[he structure.of-an argument of data type A_ ARG TYPE RecordSchedule is an srs XML
Document;

o _AHowed XML declaration <?xml version="1.0" 2>

e ) <srs> is the root element.

¢ The <srs> element shall have zero or more <item> elements, each representing
a recordSchedule object.

e Each <item> element has a set of property values describing the recordSchedule

object. Each property is expressed either as the content of an XML element or as
the value of an XML attribute.

e See [26] for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex B.
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Note that since the SRS format of an argument of data type
A ARG _TYPE RecordSchedule is XML, it needs to be escaped (using the normal XML
rules: subclause 2.4 in [39]) before embedding in a SOAP response message.

5.3.15 A ARG TYPE RecordTask

This required state variable is introduced to provide type information for various action
arguments that contain a list of zero or more recordTask objects. All instances of this
data type shall comply with the SRS schema. See Annex A for details.

[he structure of an argument of data type A ARG TYPE RecordTask is an srs XML
Document:

e Allowed XML declaration <?xml version="1.0" 2>

e <srs> is the root element.

e The <srs> element shall have zero or more <item> elements, each)representing
a recordTask object.

e Each <item> element has a set of property values describing«he recordTask
object. Each property is expressed either as the content of an’XML element or as
the value of an XML attribute.

e See [26] for more details on the structure. The ScheduledRecording service-
defined names for metadata are described in Annex-B\

Note that since the SRS format of an argument of data™type A ARG TYPE RecordTash
s XML, it needs to be escaped (using the normal XMlcrules: subclause 2.4 in [39]) beforg
bmbedding in a SOAP response message.

5.3.16 A ARG TYPE RecordScheduleParts

[his required state variable is introduced. to provide type information for various actiorn
brguments that contain a single recordScheduleParts object. A recordSchedulePartd
bbject indicates the desired values for a subset of properties that provide a template fo
bther recordSchedule objects. Typically, a recordScheduleParts is used to create new
recordSchedule objects. All instances of this data type shall comply with the SRS schem3.
See Annex A for details.

[he structure of an argument of data type A_ ARG TYPE RecordScheduleParts is an srs
XML Document:

e Allowed XML declaration <?xml version="1.0" ?>

e <srs> s the root element.

e The <srs> element shall have a single <item> element, representing the
reeordlScheduleParts object.

e .The <item> element has a set of property values describing the
recordScheduleParts object. Each property is expressed either as the content of

an XML element or as the value of an XML attribute.
e See [?26] for mare details on the structure The S(‘hpduldep(‘nrding service-

defined names for metadata are described in Annex B.

Note that since the SRS format of an argument of data type
A ARG _TYPE RecordScheduleParts is XML, it needs to be escaped (using the normal
XML rules: subclause 2.4 in [39]) before embedding in a SOAP response message.
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Table 10 — Eventing and Moderation

Variable Name Evented Moderated Min Event Logical Min
Event Interval @ Combination | Delta per
(seconds) Event b
SortCapabilities NO NO
SortLevelCapability NO NO
PtateUpdatelD NO NO
LastChange YES YES 0.2
\ ARG _TYPE PropertylList NO NO
\ ARG _TYPE DataTypelD NO NO
\ ARG TYPE ObjectID NO NO
\ ARG _TYPE ObjectIDList NO NO
\ ARG _TYPE Propertylnfo NO NO
\ ARG TYPE Index NO NO
\ ARG _TYPE Count NO NO
\ ARG _TYPE SortCriteria NO NO
\ ARG _TYPE RecordSchedule NO NO
\ ARG TYPE RecordTask NO NO
\ ARG _TYPE RecordScheduleParts NO NO
Non-standard state variables | TBD 8D TBD TBD TBD
mplemented by an UPnP vendor go
here.
il Max event rate is determined by N, where_Rate = 1/N, where N is the Min Event Interval in seconds.
(N) * (allowedValueRange Step).
6.5 Actions
5.5.1  Action Overview
Table 11 — Actions
Name R/A a Control
Point R/A b

CetSortCapabilities() A
GetPropertyList() R A
GetAllowedValues() R RC
GetStateUpdatelD() R A
BrowseRecordSchedules() R RC
BrowseRecordTasks() R RC
CreateRecordSchedule() R RC
DeleteRecordSchedule() R A
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Name R/A a Control
Point R/A b
GetRecordSchedule() R A
EnableRecordSchedule() CRdA | A
DisableRecordSchedule() crd | A
DeleteRecordTask() A A
GetRecordTask() R A
FnableRecordTask() crRd | A
DisableRecordTask() crd | A
ResetRecordTask() crRd | A
SetRecordScheduleConflicts() CcrRd A
SetRecordTaskConflicts() CcRd A
Non-standard actions implemented by a UPnP vendor go here X X

. For a device this column indicates whether the action shall be implemented-er n6t, where R = required, A
= allowed, CR = conditionally required, CA = conditionally allowed, X/=.non-standard, add -D when
deprecated (e.g., R-D, A-D).

For a control point this column indicates whether a control point shall be capable of invoking this action,
where R = required, A = allowed, CR = conditionally requireds ‘€A = conditionally allowed, X = non-
standard, add -D when deprecated (e.g., R-D, A-D).

Required only if the control point implements interaction with the ScheduledRecording service.

I See action description for conditions under which implementation of this action is allowed. If the
condition is not met implementation of this action is notcallowed.

b.5.2 GetSortCapabilities()

[his required action returns a CSV ‘list of property names that can be used in the
PortCriteria argument of various actions.

5.5.2.1 Arguments

Table.12'— Arguments for GetSortCapabilities()

Argument Direction relatedStateVariable
PortCaps ouTt SortCapabilities
PortLevelCap ourt SortLevelCapability

5.5.2.1.1 SortCaps

[his argument contains a CSV list of property names that the ScheduledRecording
service'can use to sort the information returned in the Result argument of various actions
suchs as  BrowseRecordSchedules() and BrowseRecordTasks(). The appropriate
amespace prefixes (ether “srs:  Or <vendor-delined Namespace Prerix
shall be included with the returned property names (see subclause 4.3). An empty string
indicates that the device does not support any kind of sorting. A wildcard “srs:*”
indicates that any property within the srs namespace can be used for sorting. See also
subclause 5.3.2.
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5.5.2.1.2 SortLevelCap

This argument contains an integer that indicates the maximum number of property names
that can be specified at the same time in the SorfCriteria argument of various actions.
See also subclause 5.3.3.

5.5.2.2 Dependency on State

None.

6.5.2.3 Effect on State
None.

6.5.2.4 Errors

Table 13 — Error Codes for GetSortCapabilities()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].
b00-599 TBD See clause 3 in the UPnP Device Architecture [14].
00-699 TBD See clause 3 in the UPnP DevicesArchitecture [14].

5.5.3 GetPropertyList()

[he required_GetPropertylList() action provides a<means to retrieve from a particula
ScheduledRecording service implementation which properties are actually supported fo
h specific property-set data type. The GetfPropertyList() action returns a CSV list of
broperty names that may appear in action’arguments of the property-set data type
specified in the DataTypelD input argumeft. This CSV list shall include property names of
mported properties from other nameéspaces as well as any vendor-defined property
names. For example, the ContentDirectory service imported properties (such as dc:title
hat are included as part of the valu€ of the cdsReference property, shall be returned.

[he appropriate namespace “prefixes shall be included with all property names (see
Eubclause 4.3).

he set of allowed values' for srs properties and vendor-defined properties (when used fo
he specified property-Set data type) can be obtained via the GetAllowedValues() action
[he set of allowed values for imported properties cannot be retrieved by the
GetAllowedValues() action.

5.5.3.1 Arguments

Table 14 — Arguments for GetPropertyList()

Argument Direction relatedStateVariable
DataTypelD IN A ARG TYPE DataTypelD
PropertyList uT A ARG TYPE PropertylList

5.5.3.1.1 DataTypelD
The DataTypelD argument identifies the property-set data type for which the set of

property names is to be returned. See subclause 5.3.7 for details regarding its format.
The set of allowed values is listed in Table 8.
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5.5.3.1.2 PropertylList

The PropertyList argument contains the set of property names (including their namespace
prefixes) that may appear in action arguments of the property-set data type, specified by
the DataTypelD input argument.

5.5.3.2 Dependency on State

None.

5.5.3.3 Effect on State
None.
6.5.3.4 Errors

Table 15 — Error Codes for GetPropertyList()

ErrorCode | errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

b00-599 TBD See clause 3 in the UPnP Device ArchiteCture [14].

500-699 TBD See clause 3 in the UPnP Device Architecture [14].

11 Invalid An invalid value has been specified in the DataTypelD input
DataTypelD argument.

5.5.4 GetAllowedValues()

[his required action is used to determine ¢the allowed values and dependencies for srs
pbroperties that can appear within action arguments of the specified property-set data typs.
[he set of allowed values that are returned is static and does not depend on the curren
state of the ScheduledRecording service. The property information is returned in arn
AVDT XML Document as defined.in [2]. The set of properties for which information ig
eturned is determined by the intersection of the property names in the Filter argumen
bnd the names of the properties supported by the implementation for the specified
broperty-set data type in Ahe DataTypelD argument. All property names shall belong
pither to the srs namespagce or a vendor-defined namespace.

Fhe set of allowed ‘values for imported properties cannot be retrieved by the
GetAllowedValuest)action.

5.5.4.1 Arguments

Table 16 — Arguments for GetAllowedValues()

Argument Direction relatedStateVariable
DataTypelD IN A ARG TYPE DataTypelD
Filter IN A ARG TYPE PropertylList
Propertylnfo ouT A ARG _TYPE Propertylnfo

5.5.4.1.1 DataTypelD
See subclause 5.5.3.1.1.

38 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

5.5.4.1.2 Filter

The Filter argument contains a CSV list of property names that indicates for which
properties allowed value information is to be returned in the AVDT XML Document,
contained in the Propertylnfo output argument. The Filter argument should only include
property names that are returned in the PropertyList argument of the GetPropertyList()

action when specifying the same value in the DataTypelD argument. ScheduledRecording
service implementations shall gracefully ignore other property names. The “srs:”
namespace prefix shall be included with srs property names in the Filter argument.
ikawica

a2 namacsnace-nrafixvxehall ha includad with all vandor-definad nronertbvnamesin
a—Ha e Space—pretheSHar—Be—Reraaea—wihh—anr—reRee—aeHRea—p eHy—+HaesH

he Filter argument (see subclause 4.3).

f the Filter argument is set to “*:*”, then allowed values for all supported properties
including srs properties and vendor-defined properties, but excluding imported,properties
or the specified property-set data type shall be returned. If the Filter argument is set td
srs:*”, then allowed values for all supported properties in the srs namespace shall bg
eturned. If the Filter argument is set to “<vendor-defined namespdte prefix>:*”

f the Filter argument is set to the empty string, no information is provided (an AVDT XML
Document with an empty root element is returned).

Examples of valid Filter argument values include:

e “srs:@id,srs:priorityRorderedvValue”

e “srs:title,srs:class”
. “*:*"

° “SrS:*”

5.5.4.1.3 Propertylnfo

The Propertylnfo argument shall only ificlude allowed value and dependency information
bn properties that are specified in the Filter argument. The Propertylnfo argument shal
be properly escaped as defined.itv [39]. The particular AVDT XML Document that is
eturned in the Propertylnfo argument depends on the property-set data type, specified in
he DataTypelD input argument-"See Annex A for further details.

5.5.4.2 Dependency-on State
None.

5.5.4.3 Effect-on State

None.

5.5.4.4 Errors

Table 17 — Error Codes for GetAllowedValues()

ErrorCode | errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

711 Invalid An invalid value has been specified in the DataTypelD input
DataTypelD argument.
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5.5.5 GetStateUpdatelD()

This required action returns the current value of the StateUpdatelD state variable in the
Id output argument. This action can be used to poll the ScheduledRecording service for
any change in the service that might have occurred since the last time this action was
invoked. If the returned /d value is different from the value that was returned the last time
this action was invoked, then there has been a change in one or more recordSchedule or
recordTask objects in the ScheduledRecording service. See subclause 5.3.4 for more
information.

5.5.5.1 Arguments

Table 18 — Arguments for GetStateUpdatelD()

Argument Direction Related State Variable
d ourt StateUpdatelD
5.5.5.1.1 Id

he /d argument contains the current value of the StateUpdatelD state variable.
5.5.5.2 Dependency on State

None.

5.5.5.3 Effect on State

None.

5.5.5.4 Errors

Table 19 — Error Codes for GetStateUpdatelD()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].
b00-599 TBD See clause 3 in the UPnP Device Architecture [14].
00-699 TBD See clause 3 in the UPnP Device Architecture [14].

5.5.6 BrowseRecordSchedules()

[his required qaction is used to browse the set of recordSchedule objects in the
ScheduledRegording service.

5.5.6.1 Arguments

Table 20 — Arguments for BrowseRecordSchedules()

ATguTmeTTt Ditection refatedStateVariable
Filter IN A_ARG TYPE PropertyList
Startinglndex IN A ARG TYPE Index
RequestedCount IN A ARG _TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result ourt A ARG _TYPE RecordSchedule
NumberReturned ouT A_ARG _TYPE Count
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Argument Direction relatedStateVariable

TotalMatches

o
c
\i

A ARG TYPE Count

o
[
\'

UpdatelD StateUpdatelD

5.5.6.1.1 Filter

The Filter argument contains a CSV list of property names that indicates which properties
are to be returned in the srs XML Document, contained in the Result output argument.
Namespace prefixes shall be included with all property names, specified in the Filter
brgument (see subclause 4.3).

[he Filter argument has no impact on the number of objects returned in the- Résult
brgument. Instead, the Filter argument allows control points to control the compleXity of
he object metadata that is returned in the srs XML Document for each object./it"allows g
control point to specify a subset of the supported properties for inclusion jn the srs XML
Document. Properties that are required by the SRS Schema shall alwaysibe returned
Compliant ScheduledRecording service implementations shall not, return alloweg
broperties unless they are explicitly requested in the Filter input argdment or are needeg
o create a valid XML document. For example, specifying a dependent property in the
Filter argument, such as priority@orderedValue, will cause its associated independen
broperty, priority, to be included in the srs XML Document.

n all cases, a compliant ScheduledRecording servicé~implementation shall alwayg
espond to query requests with the smallest, valid srs " XML Document in the Result
brgument that satisfies the Filter input argument. If thé)Filter argument is set to the empty

5tring (“7), then only the required properties are retutned.

f the Filter argument is equal to “*:*”, then all supported properties for all supported
namespaces shall be returned. If the ¢‘Fiffer argument is equal to “<namespacd
brefix>:*", then all of the required srs’properties and all of the supported properties

vithin that single namespace shall be\returned. For example, “srs:*” is equivalent tg
isting all srs namespace properties_supported by the device.

Properties defined in the ContentDirectory service shall only be imported through the
multi-valued cdsReference property. Therefore, if the Filter argument contains property
names from namespaces( defined in the ContentDirectory service specification, the
hppropriate cdsReferefice’” property values shall be included in the Result outpu
brgument and those values shall be filtered, according to what is specified in the Filtef
hrgument but also preserving the validity of the DIDL-Lite XML Document, returned in the
gdsReference property.

Examples of.walid Filter argument values include:

e Us¥s:@id,srs:priorityRorderedvalue”
¢ Nsrs:title,dc:title”

A u*:*”

s TUpnp:*,dc:*,didl _Iite:~r

A compliant ScheduledRecording service implementation shall also ignore allowed
properties requested in the Filter input argument which are not actually present in the
matching objects. For example, a BrowseRecordSchedules() Filter input argument of the
form “srs:activePeriod” is successful and returns a Result value that complies with
the other BrowseRecordSchedules() input arguments, even in the case where the objects
represented in the Result argument do not have an activePeriod property defined.
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5.5.6.1.2 Startinglndex and RequestedCount

This action returns a specified number of recordSchedule objects from the list as
indicated by the RequestedCount argument and starting from a specified index in the list,
as indicated by the Starting/ndex argument. The first recordSchedule in the list shall be
indexed by an index value of 0. Specifying 0 in the RequestedCount argument is not
allowed. If the range indicated by the Startinglndex and RequestedCount arguments
reaches beyond the end of the list, then the ScheduledRecording service shall return all
recordSchedule objects up to the end of the list and starting from the specified

Startinalndex
—_—

5.5.6.1.3 SortCriteria

[he order of the recordSchedule objects in the Result argument is determined by thg
SortCriteria argument. When an empty string is specified in the SortCriteria, argument
hen the order is device dependent. Additionally, this device dependentsordering shal
emain constant unless the UpdatelD argument value has changed. sihce the las
BrowseRecordSchedules() action. In other words, any two objects that appear in a Resulf
brgument shall always appear in the same relative order as long-as the Updatell}
hrgument value (and therefore the StateUpdatelD state variable) did,not change.

The SortCriteria argument contains a CSV list of property names (namespace prefixeg
thall always be included). Each property name shall be prefixed by either a “+” or a “-
sort modifier. The “+” and “-” modifiers indicate that)the sort is in ascending o
jescending order, respectively, with regard to the value of its associated property.

Fhe ScheduledRecording service shall not acceptiany property name in the SortCriterig
brgument that is not included in the SortCapabilitie’s state variable.

[he objects are first sorted on the value of‘the first property in the SortCriteria argument
f all values differ in the first property,@he sort is finished. If any values of the firs
property are equal, each subset of equal values is then sorted based on the next property
n the SortCriteria argument. This \process repeats iteratively until there are no mors
ubsets of equal values or the SortCriteria argument list is exhausted.

For example, a value for the:SortCriteria argument of the BrowseRecordSchedules(
hction of:

‘+srs:scheduledStartDateTime, -
Ers:scheduledChannelID, +srs:matchingName”

vould sort the(returned recordSchedule instances first by start date&time in ascending
prder, then for.each date&time, the instances would be sorted by descending channel IO
hnd finally/for each channel ID, the instances would be sorted by ascending prograni
name.

Borting rules for each property depend on that property’s semantics. Sorts for individua
properties can be any of: numeric sort, lexical sort, lexical nhumeric sort, Boolean sort
sequenced sort, type relationship sort, or property specific, according to an explicit
ordering of values defined individually for that property. The definition of each kind of sort
can be found in subclause 3.2.29. The specific sort order rules that shall be used for
each property are given in Annex B.

When a SortCriteria argument contains property names of allowed and/or multi-valued
properties, the rules a) and b) below apply:

a) If the property is prefixed by “+” then:
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e Objects that do not have a value for the property are returned first in their group.

e Objects that have at least one value for the property are returned next in their
group. Objects that have multiple values for the property (either multi-valued or
CSV list) are sorted based on the property value that would cause the object to

appear earliest in the list.

b) If the property is prefixed by “-” then:

e Objects that have at least one value for the property are returned first in their
group. Objects that have multiple values (either multi-valued or CSV list) for the
propertyare-sorted-based o the property vatuethatwoutdcausetheobjectto
appear earliest in the list.

e Objects that do not have a value for the property are returned last in their group.

Example:

Assume a ScheduledRecording service contains the following items and_the current date
s Tuesday, June 21, 2005:

item id="1">

<scheduledStartDateTime>2006-02-
D7T715:30:00</ScheduledStartDateTime>

/item>
item id="2">

<scheduledStartDateTime>MONT15:30:00</ScheduledStartDateTime>
<scheduledStartDateTime>WEDT15:30%00</ScheduledStartDateTime>

/item>
item id="3">

<scheduledStartDateTime>MON-FRIT16:00:00</ScheduledStartDateTime

/item>
item id="4">

No <scheduledStertDateTime> property
/item>

A\ value for the*SortCriteria argument of the BrowseRecordSchedules() action of:

‘+srsasscheduledStartDateTime”

vould sort the returned recordSchedule instances on Tuesday, June 21, 2005 as follows:

<item id="4"/>
<item id="2"/>
<item id="3"/>
<item id="1"/>

because:
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e <item id="4"/> has no srs:scheduledStartDateTime property, it therefore
appears first.

e <item id="2"/> srs:scheduledStartDateTime property resolves to
Wednesday, 2005-06-22T15:30:00 since this is the earliest date&time in the list. It
therefore appears second.

e <item 1id="3"/> srs:scheduledStartDateTime property resolves to
Wednesday, 2005-06-22T16:00:00. It therefore appears third.

e <item id="1"/> srs:scheduledStartDateTime property resolves to
luesday, ZUUb-UZ-0/7115:50:00. [t theretore appears last.

orting on ContentDirectory service imported properties is not supported.
.5.6.1.4 Result

he Result output argument contains an XML escaped srs XML Documenb (see [26])
his document contains a set of zero or more recordSchedule objects 'as described
n Annex A. Each of the returned recordSchedule objects shall not have: properties othe
han those specified in the Filter argument unless they are neededto’/create a valid sr9
XKML Document. The ScheduledRecording service implementation |shall ignore unknowr
broperties specified in the Filter argument. If “*:*” is specified inlthe Filter argument, ther
b1l supported properties for which the ScheduledRecording service has meaningful valueg
shall be returned. The required properties (for example, @fd)\‘title, class, ...) shall always
pbe included even if not specified in the Filter argument {the srs XML Document shall be
alid). The ScheduledRecording service implementation shall ensure that the information
eturned in this argument is always consistent. In,other words, if during the information
jathering process, certain updates occur;’\*the ScheduledRecording service
mplementation shall re-examine the already<gdthered information to verify that thig
nformation is still accurate before returning from the action invocation.

5.5.6.1.5 NumberReturned

The NumberReturned argument shalltindicate the actual number of returned objects.

5.5.6.1.6 TotalMatches

The TotalMatches argument-shall indicate the total number of recordSchedule objectd
hat exist in the ScheduledRecording service.

5.5.6.1.7 UpdatelD

lhe returned UpdatelD argument shall be the value of the StateUpdatelD state variable
bt the time the.Teturned data has been completely and consistently collected. In othe
words, if~)during the information gathering process, certain updates occur, the
SchedulédRecording service implementation shall re-examine the already gathereg
nformation to verify that this information is still accurate before returning from the action
nvogcation. Refer to subclause 5.3.4 for additional information.

he UpdatelD argument 1s used to verity wheiher the returned information in the Result
argument has not become stale. After the action completes, if the value of the
StateUpdatelD state variable is different from the value returned in the UpdatelD
argument, then the information returned in the Result argument might be stale. In this
case, the control point should invoke the appropriate action to refresh its copy of the
desired information (for example, via the BrowseRecordSchedules() or
GetRecordSchedule() action).

44 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

5.5.6.2 Dependency on State
None.

5.5.6.3 Effect on State

None.

5.5.6.4 Errors

Table 21 — Error Codes for BrowseRecordSchedules()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

b00-599 TBD See clause 3 in the UPnP Device Architecture [14].

00-699 TBD See clause 3 in the UPnP Device Architecture [14].

109 Unsupported or | The sort criteria specified are not supported orjare invalid.
invalid sort criteria

20 Cannott process the | Cannot process the request in a reasonable’amount of time.
reques

6.5.7 BrowseRecordTasks()

lhis required action is used to browse the list of recerdTask objects associated with g
single recordSchedule. In addition, it can be used’ to browse the entire list of al
recordTask objects available in the entire ScheduledRecording service, independent o
heir parent recordSchedule.

The Result argument contains an XML escapéed srs XML Document that contains a set of
fecordTask objects. When the RecordSchedulelD input argument contains the @id value
bf an existing recordSchedule, then the Result argument returns an XML escaped sr9
XKML Document that contains the set'of recordTask objects associated with that particula
fecordSchedule. When the RecordSchedulelD input argument is set to the empty string
“?), then the Result argument returns an XML escaped srs XML Document that contains
b list of all available recordTask objects in the entire ScheduledRecording service.

5.5.7.1 Arguments

Table 22 — Arguments for BrowseRecordTasks()

Argument Direction relatedStateVariable
RecordSchegduletD IN A ARG TYPE ObjectID
Filter IN A_ARG TYPE PropertyList
Ptartihg/ndex IN A ARG _TYPE Index
ReduéstedCount IN A ARG _TYPE Count
SortCriteria IN A ARG _TYPE SortCriteria
Result ourt A ARG _TYPE RecordTask
NumberReturned ourt A ARG _TYPE Count
TotalMatches ourT A ARG _TYPE Count
UpdatelD ourt StateUpdatelD

The syntax and semantics of the arguments (the RecordSchedulelD argument not
included) of the BrowseRecordTasks() action are identical to those of the

ISO/IEC 2017 — All rights reserved 45


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

BrowseRecordSchedules() action, except that the objects returned by this action are
recordTask objects instead of recordSchedule objects.

5.5.7.1.1 RecordSchedulelD

The RecordSchedulelD input argument contains the object ID of the recordSchedule for
which all associated recordTask instances are returned in the Result argument. If the
RecordSchedulelD input argument contains the empty string ('), then all available
recordTask instances in the entire ScheduledRecording service are returned.

5.5.7.1.2 Filter
See subclause 5.5.6.1.1.

5.5.7.1.3 StartingIindex and RequestedCount

See subclause 5.5.6.1.2.
5.5.7.1.4 SortCriteria
See subclause 5.5.6.1.3.
5.5.7.1.5 Result

Bee subclause 5.5.6.1.4. However, the returned objects are recordTask objects insteag
bf recordSchedule objects.

5.5.7.1.6 NumberReturned

See subclause 5.5.6.1.5.
5.5.7.1.7 TotalMatches

When the RecordSchedulelD inputtargument contains the @id value of an existing
recordSchedule, then the TotalMafches argument shall indicate the total number of
fecordTask objects that exist.in the ScheduledRecording service for the indicateg
fecordSchedule. When the RecordSchedulelD input argument is set to the empty string
“"), then the TotalMatches argument shall indicate the total number of recordTask
bbjects that exist in the"entire ScheduledRecording service, independent of their paren
rfecordSchedule.

5.5.7.1.8 UpdatelD
See subclause.5.5.6.1.7.
5.5.7.2 Dependency on State

None.

2.9./.3 Efrect on oState

None.
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5.5.7.4 Errors

Table 23 — Error Codes for BrowseRecordTasks()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

04 No such The specified recordSchedule does not exist.
recordSchedule ID

109 Unsupported or The sort criteria specified is not supported or is invalid.
invalid sort criteria

20 Cannottprocess the | Cannot process the request in a reasonable amount of time:
reques

b.5.8 CreateRecordSchedule()

[his required action creates a recordSchedule (that is: a scheduled recording list entry
or some media content (for example, broadcast content, analpg_input content, etc). This
hction creates a new object of a class, derived from the resdrdSchedule class. Contro
boints that want to schedule a recording invoke the CreateRécordSchedule() action.

f the CreateRecordSchedule() action returns successfully, then a new recordScheduld
bbject is added to the list of Record Schedules maintained by the ScheduledRecording
bervice. This list can be consulted through the~BrowseRecordSchedules() action. The
ScheduledRecording service may also instantiaté one or more recordTask objects tg
epresent the discrete recording tasks that are associated with the high level schedule
jefined by the recordSchedule. The instantiation of recordTask objects may happen afte
he CreateRecordSchedule() action returns successfully. However, if the created
fecordSchedule would lead to the instantiation of one or more recordTask objects, thesq
recordTask objects shall be created* by the ScheduledRecording service as soon ag
possible and within a reasonableramount of time. If any of these spawned recordTask
pbbjects end up in a state that indicates that these recordTask objects are already
supposed to be recording, then the ScheduledRecording service shall ensure that these
ecordings start as soon:as'possible and within a reasonable amount of time (this wil
most likely result in a partial recording). If a ScheduledRecording service implementation
can not ensure that these recordings start as soon as possible, then the
CreateRecordSchedute() action shall return with error code 720 without any change.

5.5.8.1 Arguments

Table 24 — Arguments for CreateRecordSchedule()

Argument Direction relatedStateVariable
Eleménts IN A_ARG TYPE RecordScheduleParts
RecordSchedulelD ourT A ARG TYPE ObjectID
Result ourt A ARG _TYPE RecordSchedule
UpdatelD ourt StateUpdatelD

5.5.8.1.1 Elements

The Elements input argument contains an XML escaped srs XML Document (see [26]).
This document contains a single recordScheduleParts. The recordScheduleParts object
identifies the desired property values for the recordSchedule object to be created. The
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new recordSchedule will be an instance of a specific recordSchedule class. Each class
defines its set of member properties, some of which are required, and some of which are
allowed. See Annex C for details. All required member properties shall be specified. If a
control point omits supported allowed member properties from the Elements argument,
then the ScheduledRecording service shall create the recordSchedule with the
appropriate default value for those omitted member properties. If unsupported properties
or unknown properties are specified in the Elements argument, the ScheduledRecording
service shall gracefully accept these. If an unsupported value is specified for a supported

member property, the ScheduledRecording service shall detect this and return error code
02

\vaw

5.5.8.1.2 RecordSchedulelD

f the ScheduledRecording service accepts the recordSchedule in the Elemenis inpu
brgument, then the ScheduledRecording service shall provide a value in_this outpu
brgument. The returned RecordSchedulelD value shall be a unique value’ within the
ScheduledRecording service. RecordSchedulelD values are assumed. 10 be opaque
alues without special meaning. Although a ScheduledRecording service may choose tq
Ise a RecordSchedulelD value that was previously assigned (and Jater'removed from the
hctive list of recordSchedule instances), this specification- recommends that the
RecordSchedulelD value be unique in time as well.

5.5.8.1.3 Result

Fhe Result output argument contains an XML escaped'srs XML Document (see [26])
[his document contains the newly created recordSchedule object as described in Annex
\. Any properties specified in the input E/lements;argument shall have the same values in
he output recordSchedule. The ScheduledRecording service shall return all supported
member properties for which it has meaningful\alues. This complete set allows a contro
boint to see the default values of those properties that it did not specify in the inpu
Elements argument. Note that some properties such as scheduleState are defined ag
equired for an output recordSchedule~and shall be included in the returned document
Refer to Annex C.1.1 for the supportlevel of each property.

Fhe ScheduledRecording seryice implementation shall ensure that the information
eturned in this argument is, always consistent. In other words, if during the informatior
pathering process, certain updates occur, the ScheduledRecording servicq
mplementation shall re-examine the already gathered information to verify that thig
nformation is still accurate before returning from the action invocation.

5.5.8.1.4 UpdatelD
See subcluase 5.5.6.1.7.
5.5.8.2 Dependency on State

None-

5.5.8.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.8.4 Errors
Table 25 — Error Codes for CreateRecordSchedule()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

01 Invalid Syntax The recordSchedule in the Elements argument has invalid syntax.
This includes malformed XML in the Elements input argument or a
general schema violation.

103 Invalid Value One or more properties in the input recordSchedule (in the
Elements argument) have an invalid value.

07 Read only Property Specifying a read only property is not allowed.

(08 Required Property Omitting a required property is not allowed

20 Cannot Process the | Cannot process the request in a reasonable amount of time.

Request

30 Conflict The specified recordSchedule is conflicting with one or more
existing recordSchedule objects.

The ScheduledRecording service/may reject a conflicting
recordSchedule and return with"this”error code.

31 Protected Contents The specified contents are copy protected.

The ScheduledRecording, sefvice may reject a recordSchedule that
specifies copy protected‘contents and return with this error code.

32 No Media The specified removable media is not inserted.

33 Media Write Protect | The specified@removable media is write-protected.

34 Media No Space The specified’media does not have sufficient capacity.

35 Media Error Error related to the specified destination media.

36 Too Many Themaximum number of recordSchedule objects is reached.

recordSchedules

37 Resource Error Error related to an application resource.

6.5.9 DeleteRecordSchedule()

'he required DeleteRecordSchedule() action is used to delete a specific recordSchedule

When the recordSchedule is deleted, all of the associated recordTask objects shall alsg

be deleted. The-list of Record Schedules and their associated recordSchedulelD currently

maintained.-Sby the ScheduledRecording service can be retrieved through the

BrowseRzegordSchedules() action.

\ recordSchedule can only be deleted when all of its associated recordTask objects arg

ndhe™/DLE” or the “DONE” phase. If any of the associated recordTask objects are in the

A i mnao Q i N ith o a

(active recordTask) without any change. A control point that wants to recover from this
error scenario can first delete the associated active recordTask objects by invoking the
DeleteRecordTask() action on these objects and then delete the recordSchedule. The
active recordTask objects can be retrieved by properly invoking the BrowseRecordTasks()

action.

Note that a ScheduledRecording service can delete a recordSchedule without control
point intervention. For example, a non-recurring recordSchedule that has completed its
last recordTask may (allowedly) be automatically deleted along with its associated
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recordTask objects. However, it is recommended that a ScheduledRecording service
implementation retains completed recordSchedule instances and their associated
recordTask instances for a reasonable amount of time so that the user can examine
potential error information after recording is completed.

5.5.91 Arguments

Table 26 — Arguments for DeleteRecordSchedule()

Arcumnnf Direction relatedStateVariable

RecordSchedulelD IN A_ARG TYPE ObjectID

5.5.9.1.1 RecordSchedulelD

he RecordSchedulelD argument contains the object ID of the recordSctiedule to be
jeleted.

5.5.9.2 Dependency on State
None.
5.5.9.3 Effect on State

Fhe value of the StateUpdatelD state variable is changed and the LastChange state
ariable is updated.

5.5.9.4 Errors

Table 27 — Error Codes for.DeleteRecordSchedule()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

00-599 TBD See’‘clause 3 in the UPnP Device Architecture [14].

00-699 TBD See clause 3 in the UPnP Device Architecture [14].

04 No such The specified recordSchedule does not exist.
recordScheduleND

105 Active recordTask One or more recordTask instances are actively recording.

20 Cannottprocess the | Cannot process the request in a reasonable amount of time.
reques

5.5.10 GetRecordSchedule()

his _required action is used to retrieve a single recordSchedule from thg
ScheduledRecording service.

5.5.10-1 _Arguments
Table 28 — Arguments for GetRecordSchedule()

Argument Direction relatedStateVariable
RecordSchedulelD IN A_ARG TYPE ObjectID
Filter IN A ARG TYPE PropertyList
Result ouTt A_ARG TYPE RecordSchedule

50 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Argument Direction relatedStateVariable
UpdatelD ourt StateUpdatelD

5.5.10.1.1 RecordSchedulelD

The RecordSchedulelD contains the object ID of the recordSchedule for which
information is to be returned.

5.5.10.1.2  Filter

See subclause 5.5.6.1.1.
5.5.10.1.3  Result

[he Result output argument contains an XML escaped srs XML Document that contains g
single recordSchedule identified by the @id value specified in the RecordSchedulell
brgument. For further details, see subclause 5.5.6.1.4.

5.5.10.1.4  UpdatelD

See subclause 5.5.6.1.7.

5.5.10.2 Dependency on State
None.

5.5.10.3 Effect on State

None.

5.5.10.4 Errors

Table 29 — ErrorCodes for GetRecordSchedule()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

b00-599 TBD See clause 3 in the UPnP Device Architecture [14].

00-699 TBD See clause 3 in the UPnP Device Architecture [14].

04 No such The specified recordSchedule does not exist.
recordSchedule ID

20 Cannottprocess the | Cannot process the request in a reasonable amount of time.
reques

b.5.11<—EnRableRecordSchedule()

[his conditionally required action shall be implemented if the DisableRecordSchedule(
actiom s mptemented;, that s, these two actions shatt-beTmptemented—asacombimatiorn.
The action is used to enable a previously disabled recordSchedule. Enabling a
recordSchedule is allowed in any state except for the “COMPLETED” state. In this case,
the action shall return with error code 740.

The invocation of the EnableRecordSchedule() action enables all the associated
recordTask objects in the “IDLE” or “ACTIVE” phase (see subclause 5.5.15) except for
those which were disabled individually at the recordTask level via the
DisableRecordTask() action. Disabling at the recordTask level always takes precedence.
If any of the associated recordTask objects end up in a state that indicates that these
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recordTask objects are already supposed to be recording, then the ScheduledRecording
service shall ensure that these recordings start as soon as possible and within a
reasonable amount of time (this will most likely result in a partial recording). If a
ScheduledRecording service implementation can not ensure that these recordings start
as soon as possible, then the EnableRecordSchedule() action shall return with error code
720. If the ScheduledRecording service can not enable some of the recordTask objects in
the “IDLE” or “ACTIVE” phase, it shall return error code 740 without any change.

Enabling a recordSchedule shall not affect its recordTask objects in the “DONE” phase.

hese rocordTask thinr\fc shall not cause error code 739 to be gnnnrnfnd

6.5.11.1  Arguments

Table 30 — Arguments for EnableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A ARG TYPE ObjectlD

5.5.11.1.1 RecordSchedulelD

he RecordSchedulelD argument contains the object ID of{the recordSchedule to be
bnabled.

5.5.11.2 Dependency on State
None.
5.5.11.3 Effect on State

Fhe value of the StateUpdatelD state variable is changed and the LastChange statg
ariable is updated (the scheduleState@&trrentErrors property and some taskState@xx
prror properties might be updated).

5.5.11.4 Errors

Table 31 — Error Codes for EnableRecordSchedule()

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

00-599 TBD See clause 3 in the UPnP Device Architecture [14].

00-699 IBD See clause 3 in the UPnP Device Architecture [14].

04 No such The specified recordSchedule does not exist.
recordSchedule ID

20 Cannot process the | Cannot process the request in a reasonable amount of time.
request

2Q f‘annnt f\nn OFOFe r\f thn abcnniafgd racordlaclk !\bjanl‘o hnu!d nnt ba
enable/disable enabled or disabled.

recordSchedule

740 recordSchedule The recordSchedule has already completed and cannot be enabled
“COMPLETED” or disabled.

5.5.12 DisableRecordSchedule()

This conditionally required action shall be implemented if the EnableRecordSchedule()
action is implemented, that is, these two actions shall be implemented as a combination.
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The action is used to disable a recordSchedule. Disabling a recordSchedule is allowed in
any state except for the “COMPLETED” state. In this case, the action shall return with
error code 740.

The invocation of the DisableRecordSchedule() action disables all associated recordTask
objects in the “IDLE” phase (see subclause 5.5.16) except for those which were enabled
individually at the recordTask level via the_EnableRecordTask() action. Enabling at the
recordTask level always takes precedence. If the ScheduledRecording service can not
disable some of the recordTask objects in the “/IDLE”phase, it shall return error code 739

dthout anv chanae
J ~J

he DisableRecordSchedule() action has no impact on recordTask objects already in ‘the
ACTIVE” phase. These recordTask objects complete as planned.

Also, disabling a recordSchedule shall not affect its recordTask objects in_the “DONE
bhase. These recordTask objects shall not cause error code 739 to bergenerated. A
lisabled recordSchedule shall continue to generate new recordTask gbjéects but they
shall all be disabled. This allows control points to understand which.recordTask objects
ill become active, once the RecordSchedule is re-enabled. This,~also provides the
means for a control point to enable individual recordTask objects, even when thg
fecordSchedule is disabled.

6.5.12.1 Arguments

Table 32 — Arguments for DisableRecordSchedule()

Argument Direction relatedStateVariable

RecordSchedulelD IN A ARG _TYPE ObjectiD

5.5.12.1.1 RecordSchedulelD

Fhe RecordSchedulelD argument contains the object ID of the recordSchedule to bg
Hisabled.

6.5.12.2 Dependency on State
None.

6.5.12.3 Effect on State

[he value of the_StateUpdatelD state variable is changed and the LastChange state

ariable is updated (the scheduleState@currentErrors property and some taskState@xx)
prror properties might be updated).

5.5.12.4 . Errors

Table 33 — Error Codes for DisableRecordSchedule()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
704 No such The specified recordSchedule does not exist.
recordSchedule ID
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ErrorCode errorDescription Description
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
739 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled ordisabled.

recordSchedule

740 recordSchedule The recordSchedule has already completed and cannot be enabled
“COMPLETED” or disabled.

5.5.13 DeleteRecordTask()

[his allowed action is used to delete a recordTask. For any existing recordTask, this
hction shall always succeed. The recordTask object is removed from thg; .list of
fecordTask objects that is maintained by the ScheduledRecording service for the (parent
fecordSchedule and any ongoing recording for this recordTask shall stop\immediately
[he associated recorded content for that recordTask shall not be deleted @s a result of
his action.

5.5.13.1 Arguments

Table 34 — Arguments for DeleteRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN AMRG TYPE ObjectlD

5.5.13.1.1 RecordTaskID

he RecordTaskID argument contains the object'ID of the recordTask to be deleted.
5.5.13.2 Dependency on State

None.

6.5.13.3 Effect on State

Fhe value of the StateUpdatelD state variable is changed and the LastChange statg
ariable is updated.

5.5.13.4 Errors

Table 35 — Error Codes for DeleteRecordTask()

ErrorCode errorDescription Description
100-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
00=699 TBD See clause 3 in the UPnP Device Architecture [14].
713 :\lDo such recordTask | The specified recordTask does not exist.

5.5.14 GetRecordTask()

This required action is used to retrieve a single recordTask from the ScheduledRecording
service.
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5.5.14.1 Arguments

Table 36 — Arguments for GetRecordTask()

Argument Direction relatedStateVariable
RecordTaskID IN A_ARG TYPE ObjectID
Filter IN A ARG TYPE PropertyList
Result ourt A ARG _TYPE RecordTask
YpdatelD ouT StateUpdatelD

5.5.14.1.1 RecordTaskID

Fhe RecordTaskID argument contains the object ID of the recordTask "for whicH
{nformation is to be returned.

b.5.14.1.2 Filter
See subclause 5.5.6.1.1.
5.5.14.1.3  Result

Fhe Result output argument contains an XML escaped srs XML Document that contains g
bingle recordTask instance, identified by the @id value-specified in the RecordTaskl}
brgument. The Result argument is identical toy>the Result argument of the
BrowseRecordTasks() action. See subclause 5.5.7<1.5 for further details.

6.5.14.1.4  UpdatelD

See subclause 5.5.6.1.7.

5.5.14.2 Dependency on State
None.

5.5.14.3 Effect on State

None.

5.5.14.4 Errors

Table 37 — Error Codes for GetRecordTask()

ErrorCode errorDescription Description
100-499 TBD See clause 3 in the UPnP Device Architecture [14].
b00-599 TBD See clause 3 in the UPnP Device Architecture [14].
00-699 BD See clause 3 in the UPnP Device Architecture [14]
713 :\lDo such recordTask | The specified recordTask does not exist.
720 Cannott process the | Cannot process the request in a reasonable amount of time.
reques

5.5.15 EnableRecordTask()

This conditionally required action shall be implemented if the DisableRecordTask() or the
ResetRecordTask() action are implemented, that is, these three actions shall be
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implemented as a combination. The action is used to first de-synchronize the recordTask
enable/disable behavior from the (parent) recordSchedule and then individually enable
the recordTask, if not already enabled.

e A recordTask that is enabled in the “IDLE” phase will record content in the future
unless the occurrence of an error prevents that.

e A recordTask that is enabled in the “ACTIVE” phase shall start recording content
as soon as possible and within a reasonable amount of time unless the
occurrence of an error prevents that. In that case, it shall return error code 720
without any change.

nvoking EnableRecordTask() on a recordTask in the “DONE” phase shall not affect ‘the
btate of the recordTask and shall fail with error code 741.

Enabling a recordTask always takes persistent precedence over enabling/disabling
hctivities performed at the (parent) recordSchedule level. A recordTask thatjis’enabled by
Invoking EnableRecordTask() remains enabled until explicitly disabled” by invoking
DisableRecordTask() on that recordTask. Invoking EnableRecoxdSchedule() o
DisableRecordSchedule() on the (parent) recordSchedule does not @ffect the recordTask
hnymore. A recordTask enable/disable behavior can be re-synchronised to the (parent
fecordSchedule by invoking the ResetRecordTask() action. Erom that point onwards, &
recordTask will follow any enabling/disabling activities \pérformed at the (parent
recordSchedule level again.

5.5.15.1 Arguments

Table 38 — Arguments for EnableRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A ARG TYPE ObjectiD

5.5.15.1.1 RecordTaskID

he RecordTaskID argument contains the object ID of the recordTask to be enabled.
5.5.15.2 Dependency on State

None.

6.5.15.3 Effect on State

Fhe value of the StateUpdatelD state variable is changed and the LastChange state
ariable is updated.

5.5.15.4\_ Errors

Table 39 — Error Codes for EnableRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
713 INDo such recordTask | The specified recordTask does not exist.
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ErrorCode errorDescription Description
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
741 recordTask in A recordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase

5.5.16 DisableRecordTask()

This conditionally required action shall be implemented if the EnableRecordTask() or the
ResetRecordTask() action are implemented, that is, these three actions shall ,be
mplemented as a combination. The action is used to first de-synchronize the record Task
bnable/disable behavior from the (parent) recordSchedule and then individually disable
he recordTask, if not already disabled. A disabled recordTask shall behave identical tqg
hn enabled recordTask, except for a) and b) below:

h) A disabled recordTask in the “IDLE” phase shall report error code 101(Disabled) in
the taskState@pendingErrors property.

b) A disabled recordTask in the “ACTIVE” phase shall not record)content and it shal
report error code 101 (Disabled) in the taskStafe@currentErrors and
taskState@errorHistory properties.

When a recordTask in the “ACTIVE” phase is disabled, it shall'stop recording immediately.
f that is not possible, it shall return error code 720~without any change. Invoking
DisableRecordTask() on a recordTask in the “DONE” qphase shall not affect the state of
he recordTask and shall fail with error code 741.

Disabling a recordTask always takes persistent precedence over enabling/disabling
hetivities performed at the (parent) recordSchedule level. A recordTask that is disabled
by invoking DisableRecordTask() remains disabled until explicitly re-enabled by invoking
FnableRecordTask() on that recordFask. Invoking EnableRecordSchedule() o
DisableRecordSchedule() on the (parent)recordSchedule does not affect the recordTash
bnymore. A recordTask enable/disable behavior can be re-synchronised to the (parent
fecordSchedule by invoking the RésetRecordTask() action. From that point onwards, &
recordTask will follow any enabling/disabling activities performed at the (parent
[ecordSchedule level again.

5.5.16.1 Arguments

Table 40 — Arguments for DisableRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A ARG TYPE ObjectID

5.5.16.1(1 RecordTaskID

[he '‘RécordTaskID argument contains the object ID of the recordTask to be disabled.

5.5.16.2 Dependency on State
None.
5.5.16.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.16.4 Errors

Table 41 — Error Codes for DisableRecordTask()

ErrorCode errorDescription Description

400-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

600-699 TBD See clause 3 in the UPnP Device Architecture [14].

13 INDo such recordTask | The specified recordTask does not exist.

20 Cannot process the | Cannot process the request in a reasonable amount of time.
request

(41 recordTask in A recordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase

b.5.17 ResetRecordTask()

his conditionally required action shall be implemented if the EnableRecordTask() or thg
DisableRecordTask() action are implemented, that is, these~three actions shall be
mplemented as a combination.The action is used to forc€,a previously enabled o
jisabled recordTask to follow any enabling/disabling activities performed at the (parent
rfecordSchedule level again.

f the (parent) recordSchedule is in the “ENABLED” state, then the effect of invoking the
ResetRecordTask() action on an associated reéordTask is identical to invoking thg
FnableRecordTask() action on that recordTaskyand from that point onwards, following
bny enabling/disabling activities performed at\the (parent) recordSchedule level again fo
hat recordTask.

f the (parent) recordSchedule is in theXDISABLED” state, then the effect of invoking the
ResetRecordTask() action on an associated recordTask is identical to invoking the
DisableRecordTask() action on that, recordTask and from that point onwards, following
hny enabling/disabling activities performed at the (parent) recordSchedule level again fo
hat recordTask.

6.5.17.1  Arguments

Table 42 — Arguments for ResetRecordTask()

Argument Direction relatedStateVariable

RecordTaskID IN A_ARG TYPE ObjectID

5.5.17.1:1 RecordTaskID

he RecordTasklD argument contains the object ID of the recordTask to be reset.

5.5.17.2 Dependency on State
None.
5.5.17.3 Effect on State

The value of the StateUpdatelD state variable is changed and the LastChange state
variable is updated.
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5.5.17.4 Errors

Table 43 — Error Codes for ResetRecordTask()

ErrorCode errorDescription Description
400-499 TBD See clause 3 in the UPnP Device Architecture [14].
500-599 TBD See clause 3 in the UPnP Device Architecture [14].
600-699 TBD See clause 3 in the UPnP Device Architecture [14].
13 INDo such recordTask | The specified recordTask does not exist.
20 Cannottprocess the | Cannot process the request in a reasonable amount of time.
reques

b.5.18 GetRecordScheduleConflicts()

[his conditionally required action shall be supported if the ScheduledRecording service
[mplementation allows conflicting recordSchedule instances to be~created. The actior
eturns a CSV list of recordSchedule objects that conflict with the recordScheduld
ndicated by the RecordSchedulelD argument.

6.5.18.1 Arguments

Table 44 — Arguments for GetRecordSchieduleConflicts()

Argument Direction relatedStateVariable
RecordSchedulelD IN A_ARG TYPE ObjectID
RecordScheduleConflictIDList ourT A ARG TYPE ObjectIDList
UpdatelD ouwr StateUpdatelD

5.5.18.1.1 RecordSchedulelD

he RecordSchedulelD argument contains the object ID of the recordSchedule for which
bl conflicting recordSchediwe object ID values are to be returned in thd
RecordScheduleConflictIDList output argument.

5.5.18.1.2 RecordScheduleConflictIDList

his output argument contains the CSV list of recordSchedule object IDs that conflict with
he recordSchédule, indicated by the RecordSchedulelD argument.

6.5.18.1.3—UpdatelD

Fhe _returned UpdatelD argument shall contain the most recent value of thg
PtateUpdatelD state variable before the action began collecting information to create thg
alue returned in the RecordScheduleConflictIDList argument. This ensures that any
changes that occur during the gathering of information can be detected by comparing the
value of the Update/lD argument to the updatel/D attribute value in the most recent
LastChange event. Refer to subclause 5.3.4 for more detailed information on the use of
this argument.

5.5.18.2 Dependency on State

None.
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5.5.18.3 Effect on State
None.
5.5.18.4 Errors

Table 45 — Error Codes for GetRecordScheduleConflicts()

ErrorCode errorDescription Description
60=499 TBD Seectause3-mrtheUPnPDeviceArchitecture {441
b00-599 TBD See clause 3 in the UPnP Device Architecture [14].
00-699 TBD See clause 3 in the UPnP Device Architecture [14].
(04 No such The specified recordSchedule does not exist.
recordSchedule ID
20 Cannottprocess the | Cannot process the request in a reasonable amount of/time.
reques

5.5.19 GetRecordTaskConflicts()

his conditionally required action shall be supported if the SeheduledRecording service
[mplementation allows conflicting recordTask instances to be\créated. The action returns
h CSV list of @id values of all the recordTask instances that conflict with the recordTask
ndicated by the RecordTaskID argument.

5.5.19.1 Arguments

Table 46 — Arguments for GetRecordTaskConflicts()

Argument Direction relatedStateVariable

RecordTaskID

2

A ARG TYPE ObjectlD

RecordTaskConflictIDList ouUT A ARG _TYPE ObjectIDList
UpdatelD ouTt StateUpdatelD

5.5.19.1.1 RecordTaskID.

Fhe RecordTaskID argument contains the object ID of the recordTask for which al
conflicting  recordiask object ID values are to be returned in the
RecordTaskConfliecHtPList output argument.

5.5.19.1.2 RecordTaskConflictIDList

[his output argument contains the CSV list of recordTask object IDs that conflict with thg
recordTask, indicated by the RecordTaskID argument.

6.519.1.3  UpdatelD

The returned UpdatelD argument shall contain the most recent value of the
StateUpdatelD state variable before the action began collecting information to create the
value returned in the RecordTaskConflictIDList argument. This ensures that any changes
that occur during the gathering of information can be detected by comparing the value of
the UpdatelD argument to the updatelD attribute value in the most recent LastChange
event. Refer to subclause 5.3.4 for more detailed information on the use of this argument.
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5.5.19.2 Dependency on State
None.
5.5.19.3 Effect on State
None.
5.5.19.4 Errors
Table 47 — Error Codes for GetRecordlaskConftlicts()
ErrorCode errorDescription Description
100-499 TBD See clause 3 in the UPnP Device Architecture [14].
b00-599 TBD See clause 3 in the UPnP Device Architecture [14].
00-699 TBD See clause 3 in the UPnP Device Architecture [14].
(13 No such recordTask | The specified recordTask does not exist.
ID
20 Cannot process the Cannot process the request in a reasomable amount of time.

request

5.5.20 Common Error Codes

[able 48 lists error codes common to actions for thiscservice type. If an action results in
multiple errors, the most specific error shall be retutned.

Table 48 — Common Error Codes

ErrorCode errorDescription Description

100-499 TBD See clause 3 in the UPnP Device Architecture [14].

500-599 TBD See clause 3 in the UPnP Device Architecture [14].

00-699 TBD See clause 3 in the UPnP Device Architecture [14].

00 Reserved for future extensions.

01 Invalid Syntax The recordSchedule in the Elements argument has invalid syntax.
This includes malformed XML in the Elements input argument or a
general schema violation.

02 Reserved for future extensions.

103 Invalid Value One or more properties in the input recordSchedule (in the
Elements argument) have an invalid value.

04 No such The specified recordSchedule does not exist.

recordSchedule ID

105 Active recordTask One or more recordTask instances are actively recording.

106 Reserved for future extensions.

707 Read-only property Unable to specify read-only property.

708 Required property Omitting a required property is not allowed.

709 Unsupported or The sort criteria specified are not supported or are invalid.

invalid sort criteria

710 Reserved for future extensions.

711 Invalid DataTypelD An invalid value has been specified in the DataTypelD input

argument.
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ErrorCode errorDescription Description
712 Reserved for future extensions.
713 No such recordTask | The specified recordTask does not exist.
ID
714-719 Reserved for future extensions.
720 Cannot process the | Cannot process the request in a reasonable amount of time.
request
721-729 Reserved for future extensions.
30 Conflict The specified recordSchedule is conflicting with one or more
existing recordSchedule objects.
The ScheduledRecording service may reject a conflicting
recordSchedule and return with this error code.
31 Protected Contents The specified contents are copy protected.
The ScheduledRecording service may reject a recordSchedule that
specifies copy protected contents and return with this error code.
32 No Media The specified removable media is not inserted.
33 Media Write Protect | The specified removable media is write-protected.
(34 Media No Space The specified media does not have sufficieént capacity.
35 Media Error Error related to the specified destifration media.
36 Too many record The maximum number of recoxdSchedule objects is reached.
schedules
37 Resource Error Error related to an application resource.
38 Reserved for future’exténsions.
39 Cannot One or more of the associated recordTask objects could not be
enable/disable enabled or disabled.
recordSchedule
(40 recordSchedule The recordSchedule has already completed and cannot be enabled
“COMPLETED” or disabled.
(41 recordTask in A-recordTask in the “DONE” phase cannot be enabled or disabled.
“DONE” phase
Note that 800-899 Error Codes are not permitted for standard actions. See clause 3 of
he UPnP Device Architecture [14] for more details.
6.6 State Diagram-of recordTask
n the ScheduledRecording service, the state of each recordTask is represented by its
state properties (that is: faskState and its associated properties faskState@xxx). Thg
jefinitionslare described in Annex B.16. Additionally, the state behavior of a recordTash
s illustrated by a state diagram to give a visual description of each state and the statsg
ransitions. State diagrams are provided for informational purposes. Whenever there is g
Jiscrepancy between the state diagram and the textual description of state and state
ransition, the normative textual description takes precedence.

5.6.1 A Full-Featured State Diagram

As described above, the taskState property reflects the current state of the recordTask.
Its value changes over time as the recordTask progresses through its life-cycle. The
following state transition diagram in Figure 5 shows the possible states and state
transitions that a given recordTask may take throughout its life time. It is assumed that all
(required and allowed) normative states and attributes of a recordTask are supported by
the device. Further, it is assumed that a device is able to resume recording in the middle
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of the “ACTIVE” phase., The GetAllowedValues() action can be used to determine if a
device supports all states and attributes.

recordTask PH = @phase property
STM = @startDateTimeMet property
Created ETM = @endDateTimeMet property

Rec = @recording property

SBR = @someBitsRecorded property
FBR = @firstBitsRecorded property
LBR = @lastBitsRecorded property
SBM = @someBitsMissing property
CE = @currentErrors property
EH = @errorHistory property
FE = @fatalErrorFlag property
PE = @pendingErrors property
Info = @infoList property

FE> 1
EH>++

PH->DONE 8 "
SBM->1 > = Triggers a transition when set to new value
PE-> > = Transition causes a new value to b}\set
a
=2 = iti i
STMS 1 ? Transition target determined by current value
PH->ACTIVE

\ /

CE>++ \
EH>++

SBM->1

ACTIVE.
TRANSITION.
FROMSTART

ACTIVE.

ACTIVE.
NOTRECOR
DING

ACTIVE.
RECORDING.

FE>1 RESTART.
Rec>0 ATRISK
E.H9l++

PH'9 D|ON E

ETM->1 ETM->1

Rec>0 PH->DONE
PH->DONE

LBR->1

DONE.
PARTIAL

recordTask Deleted

Figure 5 — A Full-Featured State Diagram
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5.6.1.1 “IDLE” Phase

The states in this phase indicate that the recordTask’s start time has not yet been
reached and that the target content is not yet available for recording. The recordTask will
remain in the “/IDLE” phase (that is: in any of the IDLE states), until either the
recordTask’s start time is reached or a fatal error is detected. If/when the start time is
reached, the recordTask will transition to one of the states in the “ACTIVE” phase. If a
fatal error is detected, the recordTask will transition directly to the “DONE.EMPTY” state
within the “DONE” phase.

5.6.1.1.1 “IDLE.READY” State

lhis state indicates that the recordTask is waiting for the start time to be reached-and
hat no error conditions (either fatal or non-fatal) have been detected. If/whenthe star
ime is reached, the recordTask will transition to one of the states in the “ACTIVE” phase
f, while waiting for the start time, a non-fatal error is detected, the recordTask wil
ransition to the “IDLE.ATRISK” state indicating that the recordTask jissat risk of no
completing successfully due to some non-fatal error condition.

5.6.1.1.2 “IDLE.ATRISK” State

[his state indicates that the recordTask is waiting for the staftrtime to be reached, bu
hat at least one non-fatal error condition has been detected. If/when the start time ig
eached, the recordTask will transition to one of the states in the “ACTIVE” phase. If
while waiting for the start time, the non-fatal errorkis resolved, the recordTask wil
ransition back to the “IDLE.READY” state.

5.6.1.2 “ACTIVE” Phase

[he states in this phase indicate that the recordTask’s start time has been reached ang
hat the target content is available for regcording. While in this phase (that is: in one o
hese states), the device will attempt te'record the content. The recordTask will remain in
his phase until either the recordTask’s end time is reached (that is: the content is ng
onger available) or until a fatal ercor is detected. If/when the end time is reached, the
frecordTask will transition to the appropriate “DONE” state based on how much of the
content was recorded (that jsicall — “DONE.FULL”, part — “DONE.PARTIAL”, or none -
DONE.EMPTY?). If a fatal-error is detected, the recordTask will transition to either thd
DONE.PARTIAL” or the *DONE.EMPTY” state, depending on how much of the conten
was recorded (that is:-part or none).

5.6.1.2.1 “ACTIVE.TRANSITION.FROMSTART” State

[his state indicates that the recordTask is attempting to begin recording the recordTask’s
content from>the beginning of the designated start time. The recordTask remains in this
state uniil) either the device actually begins recording data to the media or until a non
atal .or-fatal error occurs. If the device actually starts to record data to the media, the
recordTask will transition to “ACTIVE.RECORDING.FROMSTART” states where thg
content continues to be recorded. If the initial recording attempt fails due to a non-fata
error, the recordTask transitions to the “ACTIVE.NOTRECORDING” state where one or
more attempts is made to resolve the problem and re-start the recording. If a fatal error is
detected, the recordTask will transition to either the “DONE.PARTIAL” or the
‘DONE.EMPTY” state, depending on how much of the content was actually recorded (that
is: part or none).

Although the recordTask remains in this state for a relatively short period of time, this
state bridges an inherent discontinuity between the “/DLE” states and the “ACTIVE”
states. Specifically, at the instant when the recordTask’s start time is reached, the
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recordTask (by definition) shall transition out of the “/DLE” phase and into the “ACTIVE”
phase, However, since the device has not yet attempted to record any content data on to
the media, it is unknown which “ACTIVE” state the recordTask shall transition to. Firstly,
it is not appropriate to transition to any of the “ACTIVE.RECORDING.xxx" states because
the device has not yet actually recorded any content data. Secondly, it is not appropriate
to transition to the “ACTIVE.NOTRECORDING” state because this state (by definition)
means that a non-fatal error has occurred resulting in the loss of content. Since no other
“ACTIVE” states are appropriate at this instant in time, the “ACTIVE.TRANSITION.xxx"
states exist as a brief transition point while the true disposition of the recordTask is

atorminad
preCTCTTI T TIoaT

5.6.1.2.2 “ACTIVE.TRANSITION.RESTART” State

lhis state indicates that the recordTask is attempting to re-start the recording-of thg
fecordTask’s content some time after the beginning of the designated start,time. This
mplies that either the initial recording attempt failed or that the initial recording attemp
succeeded, but was later disrupted due to a non-fatal error. The recordiask remains i
his state until either the device actually begins recording data to the*media or until g
non-fatal or fatal error occurs. If the device actually starts to record.data to the media, the
recordTask will transition to “ACTIVE.RECORDING.RESTART” states where the conten
continues to be recorded. If the initial recording attempt fails due-to a non-fatal error, the
fecordTask transitions to the “ACTIVE.NOTRECORDING”\'state where one or morg
httempts is made to resolve the problem and re-attempt to_start the recording. If a fata
brror is detected, the recordTask will transition to ejther the “DONE.PARTIAL” or the
DONE.EMPTY” state, depending on how much of the-content was recorded (that is: par
bf none).

Aithough the recordTask remains in this state\for a relatively short period of time, this
btate bridges an inherent discontinuity between the “ACTIVE.NOTRECORDING” state
hnd the “ACTIVE.RECORDING.xxx” states."Specifically, at the instant when a curren
non-fatal error has been resolved, the rec@rdTask (by definition) shall transition out of the
ACTIVE.NOTRECORDING” state and ‘into one of the other “ACTIVE” states. However
Since the device has not yet attempted to restart the recording of content data on to the
media, it is unknown which “ACTIVE” state the recordTask shall transition to. Firstly, it is
not appropriate to transition to@ny of the “ACTIVE.RECORDING.xxx" states because thg
jevice has not yet actually/(re)started to record any content data. Secondly, it is no
hppropriate to transition back to the “ACTIVE.NOTRECORDING” state because there are
no unresolved non-fatal_éerrors. Since no other “ACTIVE” states are appropriate at this
[nstant in time, the CACTIVE.TRANSITION.xxx” states exists as a brief transition poin
while the true disposition of the recordTask is determined.

5.6.1.2.3 “ACTIVE.RECORDING.FROMSTART.OK” State

[his stateXindicates that the recordTask has reached its start time and that all of the
arget_content has been recorded continuously from the beginning. Additionally, no non
atal(or*fatal errors have occurred or have been detected which would otherwise threater
héedfuture contmwty of the recordlng The recordTask remains in this state until either thg

b‘bUlulaof\b UIIU LIIIIC Ib lUdbllCu Ul uIILII d 11UT1= Idlal Ul |cchu CITUl UCCLUTS Ul a |JCIIUIIIL
non-fatal or fatal error is detected.

If the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.FULL” state indicating that the entire target content was recorded
uninterrupted. If a non-fatal error actually occurs, the recording has already halted and
the recordTask transitions to the “ACTIVE. NOTRECORDING” state where one or more
attempts are made to resolve the problem and restart the recording. If a fatal error
actually occurs, the recording has already halted and the recordTask transitions directly
to the “DONE.PARTIAL” state indicating that part of the target content was recorded. If a
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pending non-fatal or fatal error is detected (but has not yet occurred), the recordTask
transitions to the “ACTIVE.RECORDING.FROMSTART.ATRISK” state indicating that the
target content has been recorded continuously from the beginning, but a pending error
has been detected that threatens the remainder of the recording.

5.6.1.2.4 “ACTIVE.RECORDING.FROMSTART.ATRISK” State

This state indicates that the recordTask has reached its start time and that all of the
target content has been recorded continuously from the beginning. Although no non-fatal
r fatal errors have occurred, one or more pending non-fatal or fatal errors have been
jetected that threaten the future continuity of the recording. The recordTask remainsiin
his state until either the recordTask’s end time is reached or until all of the pending-nen
atal and fatal errors have been resolved or until a non-fatal or fatal error actually ec¢curs.

f the recordTask reaches its end time, the recordTask halts the recording and, transitions
o the “DONE.FULL” state indicating that the entire target content (was recorded
ininterrupted. If all of the pending errors have been resolved, the recordFask transitiong
o the “ACTIVE.RECORDING.FROMSTART.OK” state indicating that, the target conten
nas been recorded continuously from the beginning and that no pending non-fatal or fata
brrors have been detected. If a non-fatal error actually occurs, the recording has already
nalted and the recordTask transitions to the “ACTIVE. NOTRECORDING” state wherg
bne or more attempts are made to resolve the problem and restart the recording. If a fata
error actually occurs, the recording has already halted and' the recordTask transitiong
jirectly to the “DONE.PARTIAL” state indicating that\part of the target content wag
ecorded.

5.6.1.2.5 “ACTIVE.RECORDING.RESTART.OK? State

[his state indicates that the recordTask hasireached its start time and that the targe
content data is being recorded onto the media. However, at some point in the past, the
ecording was disrupted either at the beginning or somewhere in the middle so that par
pf the content was not recorded. Fortuhately, no pending non-fatal or fatal errors have
peen detected which would otherwisé‘threaten the future continuity of the recording. The
fecordTask remains in this state until either the recordTask’s end time is reached or unti
h non-fatal or fatal actually occuts or a pending non-fatal or fatal error is detected.

f the recordTask reaches_ its-end time, the recordTask halts the recording and transitions
o the “DONE.PARTIAL” state indicating that part, but not all, of the target content was
ecorded. If a non-fatal error actually occurs, the recording has already halted and the
fecordTask transitions to the “ACTIVE. NOTRECORDING” state where one or morg
httempts are made)to resolve the problem and again restart the recording. If a fatal erro
hctually occursy.the recording has already halted and the recordTask transitions directly
o the “DONEVPARTIAL” state indicating that part of the target content was recorded. If 3
bending -nen-fatal or fatal error is detected (but has not yet occurred), the recordTask
ransitions’' to the “ACTIVE.RECORDING.RESTART.ATRISK” state indicating that part of
he target content has been recorded and that additional non-fatal or fatal errors are
bending which threaten the remainder of the recording.

5.6.1.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

This state indicates that the recordTask has reached its start time and that the target
content data is being recorded onto the media. However, at some point in the past, the
recording was disrupted either at the beginning or somewhere in the middle so that part
of the content was not recorded. Additionally, one or more pending non-fatal or fatal
errors have been detected that threaten the future continuity of the recording. The
recordTask remains in this state until either the recordTask’s end time is reached or until
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all of the pending non-fatal and fatal errors have been resolved or until a non-fatal or fatal
actually occurs.

If the recordTask reaches its end time, the recordTask halts the recording and transitions
to the “DONE.PARTIAL” state indicating that part, but not all, of the target content was
recorded. If all of the pending errors have been resolved, the recordTask transitions to
the “ACTIVE.RECORDING.RESTART.OK” state indicating that the target content
continues to be recorded, but with some content missing, and that no pending non-fatal
or fatal errors have been detected. If a non-fatal error actually occurs, the recording has
|Y'Q9d\ll halted and the rocordTask transitions to the “ACTIVE NOTRECQRDING” stat
where one or more attempts are made to resolve the problem and again restart the
ecording. If a fatal error actually occurs, the recording has already halted and, the
fecordTask transitions directly to the “DONE.PARTIAL” state indicating that part |of the
arget content was recorded.

5.6.1.2.7 “ACTIVE.NOTRECORDING” State

[his state indicates that a non-fatal error has occurred while the device\was recording the
arget content or while the device was attempting to start recording,the target content
he recordTask remains in this state until either the recordTask’s 'end time is reached o
intil all of the current non-fatal errors are resolved, or until a fatalerror actually occurs.

f the recordTask reaches its end time, the recordTask transitions to either the
DONE.PARTIAL” or “DONE.EMPTY” depending on how much of the content was actually
ecorded (that is: part or none). If all of the current non-fatal errors have been resolved
he recordTask transitions to the “ACTIVE.TRANSITION.RESTART’ state where one o
more attempts are made to restart the recording. If a fatal error is detected, the
fecordTask transitions to either the “DONESPARTIAL” or the “DONE.EMPTY” statd
jepending on how much of the content was agtually recorded (that is: part or none).

5.6.1.3 “DONE” Phase

lhe states in this phase indicate that the device is finished with this recordTask. EacH
DONE” state indicates the succes$’ or failure of the recordTask based on how much of
he target content was actually recorded. Once the recordTask reaches one of the “DONE
states, it remains in that  state until the recordTask is deleted and none of the
fecordTask’s property values change.

5.6.1.3.1 “DONE.FULL” State

[his state indicateés'that all of the recordTask’s target content was recorded in its entirety
vithout any interruptions. No error occurred while recording the target content. The
recordTask remains in this state until the recordTask is deleted.

5.6.1.3.2 “DONE.PARTIAL” State

[his\state indicates that part of the recordTask’s target content was recorded, but not al
bf\it One or more errors occurred while recording the target content that prevented par
of that content from being recorded. The recordTask remains in this state until the
recordTask is deleted.

5.6.1.3.3 “DONE.EMPTY” State
This state indicates that none of the recordTask’s target content was recorded. One or

more errors occurred that prevented the recording from even getting started. The
recordTask remains in this state until the recordTask is deleted.
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5.6.2 A Minimal-Implementation State Diagram

The simplest state diagram based on the minimum required state related properties is
illustrated below to show the behavior of such a device and the progression of its state.
The support level of these state related properties is defined in Annex C.3.2. This
example only uses the set of required allowed values for the taskState property. In the
example below, it is assumed that the device is unable to resume recording once the
“ACTIVE” phase is entered. By definition, any device shall support at least the following 5
illustrated states.

recordTask PH = @phase property
STM = @startDateTimeMet property
Created ETM = @endDateTimeMet property

Rec = @recording property

SBR = @someBitsRecorded property
FBR = @firstBitsRecorded property
LBR = @lastBitsRecorded property
SBM = @someBitsMissing property
CE = @currentErrors property

EH = @errorHistory property

FE = @fatalErrorFlag property

FE>1 PE = @pendingErrors.property
P:—H;D);\JE Info = @infoList property,

SBM=>1 > = Triggers a trarjsition when set to new value

> = Transitio auses a new value to be set

£ =7 = Transition target determined by current value
STM>1 7 hd ’
PH->ACTIVE

ACTIVE.
RECORDING.
FROMSTART

DONE.
PARTIAL

recordTask Deleted
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Figure 6 — A Minimal-Implementation State Diagram
5.6.2.1 “IDLE” Phase

In this phase, the device is not able to detect pending errors (that is:
taskState@pendingErrors shall be empty); therefore, once the start time is reached, the
device will go to the “ACTIVE.RECORDING.FROMSTART.OK” state and start recording.
If the device can not start recording, it is treated as a fatal error, and the recordTask will
transition directly to the “DONE.EMPTY” state. Also, anytime during the “/IDLE” phase, a
fatal error can occur, and the recordTask will transition directly to the “DONE EMPTY”
state.

6.6.2.1.1 “IDLE.READY” State

Because there is no error detecting mechanism (that is: faskState@pendingErrors
supported, this state indicates that the recordTask is waiting for the start)time to be
eached and that no errors conditions (either fatal or non-fatal) have been detected
f/when the start time is reached, the recordTask will attempt to record.immediately.

6.6.2.1.2 “IDLE.ATRISK” State

Because there is no error detecting mechanism (that is:“{askState@pendingErrors
supported, this state is not supported.

5.6.2.2 “ACTIVE” Phase

Because there is no pending error (that is:StfaskState@pendingErrors) detectiorn
mechanism supported, nor is an interrupted “AGHRVE” recording or late recording (that is
he start time is missed) able to resume recording (due to device limitations), only ong
state  shall be supported in the “ACTIME® phase, that is: “ACTIVE.RECORDIN(G
FROMSTART.OK”. It indicates a perfect recording condition.

5.6.2.2.1 “ACTIVE.TRANSITION.FROMSTART” State

[his state is not supported.

5.6.2.2.2 “ACTIVE.TRANSITION.RESTART” State

[his state is not supported.

5.6.2.2.3 “ACHVE.RECORDING.FROMSTART.OK” State

[his is the onlystate that shall be supported in the “ACTIVE” phase. It indicates the
perfect recording condition. The recordTask has reached its start time and all of the
arget content has been recorded continuously from the beginning. The recordTask
emainsin this state until either the recordTask’s end time is reached or until a fatal erro
s detected.

f the recordTask reaches its end time the recordTask halts the recording and transitions
to the “DONE.FULL” state indicating that the entire target content was recorded
uninterrupted. If the recording is interrupted for any reason, it is treated as a fatal error,
and the recordTask immediately transitions to either the “DONE.PARTIAL” or the
“‘DONE.EMPTY” state.

5.6.2.2.4 “ACTIVE.RECORDING.FROMSTART.ATRISK” State

This state is not supported since the device does not support pending errors.
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5.6.2.2.5 “ACTIVE.RECORDING.RESTART.OK” State

This state is not supported since the device can not resume an interrupted recording or
catch a late recording that misses the beginning.

5.6.2.2.6 “ACTIVE.RECORDING.RESTART.ATRISK” State

This state is not supported since the device does not support pending errors.

5.6.2.2.7 “ACTIVE.NOTRECORDING” State

[his state is not supported since the device can not resume interrupted recording. rAny
nterruptions during the middle of recording will cause a transition to the “DONE” phase.

5.6.2.3 “DONE” Phase

[he states in this phase indicate that the device is finished with this recordTask. Each
DONE” state indicates the success or failure of the recordTask based 'on how much of
he target content was actually recorded.

5.6.2.3.1 “DONE.FULL” State

[his state indicates a perfect recording. The recordTask’s target content was recorded in
Its entirety without any interruptions.

5.6.2.3.2 “DONE.PARTIAL” State

[his state indicates that part of the recordTask’s(target content was recorded, but not al
bf it. This state is reached from an “ACTIVE” reeordTask due to a fatal error.

5.6.2.3.3 “DONE.EMPTY” State

[his state indicates that none of the ‘récordTask’s target content was recorded. It is &
esult of a recording that has never been started due to a fatal error.

b.6.3 recordTask State Example

Fhe following example illustrates the use of state attributes. In this example, it is
hssumed that a device is able to resume a recording after it is interrupted.

he events occurs_ at;

e TO: Sytémis idle.

e T1:..Error 1 (for example, DRM protected is being broadcast) and Error 3 (for
example, conflicted-loser) are predicted.

o \T2: The recordSchedule reaches the scheduled start time, but Error 1 prevents
the recording from starting.

T o alal 1 I ) LE 1 H ol ol
hd ro. ouuuctIny, aTicw LI1TUT £ ULLUTS (TUT TAAITIYIT, UloalitUu)

e T4: Error 1 is fixed (for example, the protected part ends.), but Error 3 is still
predicited.

e T5: Error 2 is fixed (for example, enabled by user), but Error 3 is still predicited.
e T6: Error 3 occurs (for example, other prioritized program starts)
e T7: Error 3 is fixed (for example, the prioritized program ends)

e T8: The recordSchedule reached the scheduled end time
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Table 49 — recordTask State Timeline
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5.7 ScheduledRecording Service Priority Model
6.7.1 Introduction of the ScheduledRecording Service Priority Model

Fhe ScheduledRecording service prioritygmodel allows control points to provide desired
briority information in order to help the ScheduledRecording service prioritize conflicting
recordTask instances that were generated by different recordSchedule instances. Thg
ScheduledRecording service priofity model does not remove these conflicts from the
Eystem, but it does help the ScheduledRecording service make scheduling decisions tha
more closely match the desires of the end-user.

he ScheduledRecording service priority model is based on a “priority level” system in
which each recordSchedutle is assigned a specific priority level. The recordTask inheritg
he priority of its.parent recordSchedule. In other words, the recordTask instances
penerated by a fetordSchedule of a higher priority level are given higher priority than
hose recordTask instances generated by a recordSchedule of a lower priority level
Except for 4¢hose ScheduledRecording service implementations that support “ordereg
priority” (described below), all of the recordTask instances generated by any of the
fecordSehedule instances assigned to the same priority level will have the same priority
f conflicts arise between any of these (same priority) recordTask instances, the

ScheduledRecording service may give preference to any of these recordTask instances in
b device-dependant manner

The number of distinct priority levels supported by a ScheduledRecording service is
vendor-dependent. Each priority level is identified by its name which shall have the form
“L<x>" where “L” is an abbreviation for “Level” and <x> is a number ranging from 1 to
some device-specific maximum value n where n is the total number of distinct priority
levels supported by the ScheduledRecording service.

For example, a ScheduledRecording service that supports 5 distinct priority levels will
have the following priority levels named as follows:
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o “L5" (Lowest priority level)

The list of priority levels supported by a ScheduledRecording service is obtainable via the
GetAllowedValues() action by examining the allowed value list of the priority property.
Fach existing recordSchedule (on a given ScheduledRecording service) shall be
hssigned one of these supported priority levels. The priority property of eatch
fecordSchedule indicates the current priority level assigned to that recordSchedule mhich
can be retrieved via the BrowseRecordSchedules() action.

5.7.2 Ordered Priority within Each Priority Level

n addition to supporting one or more priority levels, some ScheduledRecofding servics
mplementations are able to prioritize the recordSchedule instances within each priority
level. When ordered priority is supported, each recordScheduley {in addition to its
hssigned priority level) is also assigned a unique “ordered priority'slot” ranging from 1 tg
<kn> where <n> is the total number of recordSchedule )instances within thg
ScheduledRecording service. A value of 1 represents the higheést priority recordSchedule
vithin the ScheduledRecording service; that is: the highest priority recordSchedule withirn
he highest priority level “L1”. The value <n> .epresents the lowest priority
[ecordSchedule within the ScheduledRecording *service; that is: the Ilowes
fecordSchedule within the lowest priority level. The’ordered priority slot assigned to eacH
fecordSchedule can be obtained via the reécordSchedule’s priority@orderedValug
broperty. A ScheduledRecording service that support ordered priority shall expose thig
property for each of their recordSchedule instances. Conversely, a ScheduledRecording
service that does not support this capability~shall not expose the priority@orderedValue
property. Within a given ScheduledRegording service, each ordered priority slot is
hssigned to exactly one recordSchedule-

\s a natural consequence, the récordSchedule instances assigned to a higher priority
evel will always have a higher ordered priority than the recordSchedule instances
hssigned to a lower priority Jevels.

[he following examples ;shows a ScheduledRecording service that supports ordereg
briority values within each of its 5 priority levels. The first example shows 4§
ScheduledRecording 'service with fewer recordSchedule instances than the number of
briority levels supported by that ScheduledRecording service. The second examplg
Ehows a ScheduledRecording service with more recordSchedule instances than the
humber of priarity levels supported by the ScheduledRecording service.

Df particular note, recordSchedule instances do not need to be evenly distributeg
petween the different priority levels. Ordered priority slots are contiguously assigneg
btarting  with the highest priority recordSchedule down to the lowest priority

tetordSchedule

Table 50 — Example 1: Fewer recordSchedule instances than the Number of
Supported Priority Levels.

Priority Level RecordSchedulelD Ordered Priority Slot

“L1” (highest priority level) RS-A 1

||~:
N
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L3 RS-C 2
RS-B 3
“L5” (lowest priority level)

Table 51 — Example 2: More recordSchedule instances than the Number of
Supported Priority Levels.

D—Inrity Laoval Dnnnuanhnn’ulnln f\vdeFed PF'IQF'IQ!! slnt

L1” (highest priority level) RS-A 1
L2" RS-F 2
L3 RS-C 3

RS-B 4
L4" RS-E 5
L5 (lowest priority level) RS-G 6

RS-D 7

5.7.3 Setting the Initial Priority Level of a recordSchedule

[he initial priority level of a recordSchedule is determined\by the ScheduledRecording
service when the recordSchedule is created. When detérmiining the initial priority level
he ScheduledRecording service shall examine “the recordSchedule’s incoming
flesiredPriority property, and if provided, set the recordSchedule’s initial priority level as
ndicated. If the desiredPriority property is not set;then the ScheduledRecording servics
shall assign the recordSchedule to one of the(supported priority levels based on some
jevice-dependent assignment algorithm. As described below, the desiredPriority property
can be set to one of many different values’which allow control points to express thg
jesired priority in a number of different/ways. The GetAllowedValues() action can be
ised to determine which values "a* ScheduledRecording service allows for its

flesiredPriority property.

The desiredPriority property has an associated desiredPriority@type property that shal
be set to “PREDEF” except when an object ID is specified in the desiredPriority property
n this case the desiredPriority@type property shall be set to “OBJECTID” (see below fo
jetails).

n the simplest case,.the incoming desiredPriority property is set to the name of one of
he supported priority levels. This value indicates that the recordSchedule shall bg
hssigned to the_specified priority level. If the ScheduledRecording service is not able tg
complete the.assignment, then it shall fail the creation request.

f a contral point does not have a desired priority for a recordSchedule that it is about tg
create. the control point may set the incoming desiredPriority property to the value
DEFAULT’. This value indicates that the control point is willing to accept ths
bcheduledRecording service’s default priority level assignment

If the ScheduledRecording service supports ordered priority (that is: the
ScheduledRecording service supports the priority@orderedValue property), the
ScheduledRecording service shall also support some additional values for its
desiredPriority property. Firstly, the ScheduledRecording service shall support a value
with the following format (without the double-quotes): “<@id>" where <@id> is the @id
property value of an already existing recordSchedule. (The associated
desiredPriority@type property shall be set to “OBJECTID” in this case). This value
indicates that the new recordSchedule shall be assigned to the same priority level as the
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existing recordSchedule identified by <@id>. Furthermore, the new recordSchedule shall
be assigned the ordered priority slot of the existing recordSchedule with the existing
recordSchedule and all other lower priority recordSchedule instances shifted to the next
lower ordered priority slot. (See examples below.)

Additionally, when ordered priority is supported, the ScheduledRecording service shall

also support a number of convenience values corresponding to the highest and lowest

ordered priority slots within each of its supported priority level. These convenience values

shall have the form “L<x> HI” or “L<x> LOW’ where “L” is an abbreviation for “Level”’, <x>
s anumber rnnging from 1 to some device cpnhifin maximum-value n where n is the tota
number of distinct priority levels supported by the ScheduledRecording service. Fo
bxample, a ScheduledRecording service that supports 5 priority levels and also ordereg
briority shall support the values “L1 HI, “L1 LOW’, “L2 HI", “L2 LOW", ‘L3 HI
L3 LOW’, “L4 HI’, “L4 LOW>, “L5 HI’, “L5 LOW” for the desiredPriority \property
Furthermore, the ScheduledRecording service shall also support twe. additiona
convenience values corresponding to the highest and lowest priority~ within thg
ScheduledRecording service. These two additional convenience valueshare “HIGHEST]
which is equivalent to the highest ordered priority slot in the highest priority leve
L1 _HI"), and “LOWEST” (which is equivalent to the lowest priority,'slét within the lowes
priority level “L<n> LOW” when n is the total number of priority slots supported by the
ScheduledRecording service).

All of these additional convenience values behave just like a “<@id>“ value. The primary
benefit of the convenience values is that they can be used to specify a specific ordereg
briority slot without having to determine the @id of therexisting recordSchedule currently
hssigned to that slot. Additionally, as with a “<@id>" value, the existing recordScheduld
hiready assigned to that desired ordered priority.§lot and those recordSchedule instanceg
hssigned to lower priority slots, are shifted{ to the next lower slot. However, al
fecordSchedule instances remain within theirsame priority level.

n the following examples, the ScheduledRecording service supports 3 priority levels and
blso supports ordered priority. The examples begin with the following recordSchedule
priorities already assigned.

Table 52 —<)Existing recordSchedule Priorities

Priority Level RecordSchedulelD Ordered Priority Value
L1” (highest priority level) RS-A 1
L2” RS-C 2
L3” (lowest priority level) RS-B 3

Then the CreateRecordSchedule() action is invoked with the desiredPriority property se
o “RS-C*XAfter the action completes, a new recordSchedule is created with the @id
broperty.set to “RS-D”. The set of recordSchedule instances is now prioritized as follows:

Table 53 — desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Priority
“L1” (highest priority level) RS-A 1
“L2” RS-D 2
RS-C 3
“L3” (lowest priority level) RS-B 4

Next the CreateRecordSchedule() action is invoked with the desiredPriority property set
to “HIGHEST”, “L1_HI”, or “RS-A” (all values have the same effect). After the action
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completes, a new recordSchedule is created with the @id property set to “RS-E”. The set
of recordSchedule instances is now prioritized as follows:

Table 54 — desiredPriority Property Set to “HIGHEST”, “L1 _HI”, or “RS-A”

Priority Level RecordSchedulelD Ordered Priority Value
“L1” (highest priority level) RS-E 1
RS-A 2
“L2” RS-D 3
RS-C 4
L 3" (lowest priority level) RS-B 5

Now the CreateRecordSchedule() action is invoked with the desiredPriority property se
o “LOWEST”, “L3 LOW”, or “RS-B” (all values have the same effect). Afterthie actior
completes, a new recordSchedule is created with the @id property set to “RSyF”. The se
pf recordSchedule instances is now prioritized as follows:

Table 55 — desiredPriority Property Set to “LOWEST”, “L3 LOW?”, or “RS-B”

Priority Level RecordSchedulelD Ordered Priority Value
L1” (highest priority level) RS-E 1
RS-A 2
L2" RS-D 3
RS-C 4
L 3" (lowest priority level) RS-B 5
RS-F 6

Finally, the CreateRecordSchedule() actionlis invoked with the desiredPriority property
bet to “RS-C”. After the action completes, a'new recordSchedule is created with the @id
broperty set to “RS-G”. The set of recordSehedule instances is now prioritized as follows:

Table 56 — desiredPriority Property Set to “RS-C”

Priority Level RecordSchedulelD Ordered Priority Value

L1” (highest priority level) RS-E
RS-A

L2" RS-D
RS-G
RS-C

L 3" (lowest priority level) RS-B
RS-F

NOoO | O W(IN=

b.7.4 Sorting recordSchedule Instances Based on their Current Priority Settings

Control points can obtain the list of recordSchedule instances sorted either by thei
cucrent priority level or by their ordered priority slot. In order to sort the list o
recordSchedule instances by their current priority level (in descending order; that is:
highest priority level recordSchedule instances listed first), control points can invoke the
BrowseRecordSchedules() action with the  SortCriteria argument set to
“+srs:priority”. In order to sort the list of recordSchedule instances sorted by their
current ordered priority slot number (in descending order with the lowest ordered priority
slot; that is: the highest slot number listed first), the control point can invoke the
BrowseRecordSchedules() action with the  SortCriteria  argument set to
“—srs:priority@Orderedvalue”.
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5.8 Theory of Operation
5.8.1 Introduction

The following subclauses walk through several scenarios to illustrate the various actions
supported by the ScheduledRecording service. Note that these scenarios are for example
purposes only and do not have any normative value. Vendors can combine the described
components in a variety of ways.

Note: For easy readability, The srs XML Documents of the examples presented below are
Ehown before XML-escaping to improve readability. However, they need to be escaped
pefore embedding in a SOAP message. Also, a shorthand notation method is used tqg
jescribe the actions. The SOAP envelope is omitted in the examples and replaced-by 4
shorthand notation.

5.8.2 Checking the Capabilities of a ScheduledRecording Service

Fhe following examples illustrate how to check the capabilities of thd
ScheduledRecording service by using the GetSortCapabilities(), GetPropertylList(), and
GetAllowedValues() actions.

5.8.2.1 Checking the Sort Capabilities

Assume that the ScheduledRecording service ¢supports sorting on title
scheduledStartDate Time, and priority only. Then the requést:

Request:
fetSortCapabilities ()

will result in the following response:

Response :

FetSortCapabilities ("srs:title, srs:scheduledStartDateTime, srs:prior
Lty")

b.8.2.2 Checking Supported Properties and their Allowed Values

A\ number of properties are allowed and therefore, vendors are free to decide whether o
not to support those\properties for their particular ScheduledRecording implementations
The GetPropertylist() and GetAllowedValues() actions provide the means for a contro
boint to determine which properties a particular ScheduledRecording service supportg
GetPropertylist() action) and also what the allowed values are for these properties
GetAllowedValues() action). Since the set of supported properties and their alloweg
alues<may depend on the context within which these properties are used, the
GetPropertyList() and GetAllowedValues() actions allow the control point to specify the

broperty-set data type for which the control point wants to retrieve support leve
nformation

5.8.2.2.1 Minimal Implementation Example

As a first example, assume that this particular ScheduledRecording service is a truly
minimal implementation (only the object.recordSchedule.direct.cdsNonEPG class is
supported and only required properties are supported).

Assume further that the control point wants to determine which properties it can specify in
the Elements input argument of the CreateRecordSchedule() action of this minimal
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ScheduledRecording implementation. It first issues the following request (The Elements
input argument of the CreateRecordSchedule() action is of data type
A ARG _TYPE RecordScheduleParts):

Note: This A ARG TYPE RecordScheduleParts example is marked by a white
background for better reader orientation.

Request:
GetPropertyList ("A ARG _TYPE RecordScheduleParts")

lhen the following response will be generated:

Response:

SetPropertyList (
'srs:@id,srs:title,srs:class,srs:scheduledCDSObjectID,
srs:scheduledStartDateTime, srs:scheduledDuration")

f the control point then wants to investigate further what values it is allowed to use fo
hose properties when building a recordSchedule, it can retrieve thatyinformation using
he following request:

Note: specifying “*: *” in the Filter argument is equivalent to specifying the complete lis
bf property names that was returned in the PropertyList argument of the GetPropertyList(
bction with the DataTypelD argument set to “A_ ARG TYPERecordScheduleParts”.

Request:
setAllowedValues ("A ARG _TYPE RecordSched@leParts", "*:*")

he following response will be generated:

Response:

etAllowedValues ("

?xml version="1.0" encoding="UTF-8"7?>
AVDT

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:srs="urn:schemas-upnp-org:av:srs"
xmlns="urn:schemas-upnpsorg:av:avdt"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnpyorg:av:srs
http://www.upnp.org/schemas/av/srs.xsd
urn:schemassupnp-org:av:avdt
http://www.Jupnp.org/schemas/av/avdt.xsd">

<contextID>
yu¥dsdevice-UUID: :urn:schemas-upnp-org:service:ScheduledRecording:1
</contextID>

<dataStructType>A ARG TYPE RecordScheduleParts</dataStructType>

<fieldTable>

<field>
<name>srs:@id</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptor>

</field>
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<field>
<name>srs:title</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>
<allowAny></allowAny>
</allowedValueDescriptor>
</field>

<field>
<name>srs:class</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>
<allowedValuelList>
<allowedValue>
OBJECT.RECORDSCHEDULE .DIRECT.CDSNONEP&E
</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:scheduledCDSObjectID</name>
<dataType>xsd:string</dataTypes
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptor

</field>

<field>
<name>srs:scheduledStartDateTime</name>
<dataType>xsd:gtring</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptor>

</field>

<field>

&nd@me>srs:scheduledDuration</name>
<dataType>xsd:string</dataType>
<minCountTotal>I</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

11 PuAwa 1 Y 3 =
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</field>

</fieldTable>
</AVDT>")

Assume further that the control point wants to determine which properties it can expect to
get returned in the Result output argument of the CreateRecordSchedule() action of that
same minimal ScheduledRecording implementation. It issues the following request (The
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<field>
<name>srs:abnormal TasksExist</name>
<dataType>xsd:boolean</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptor>

<allowAny></allowAny>

</allowedValueDescriptor>

</field>

<field>
ie h<\

<name>srs:currentRecordTaskCount</name> ()
<dataType>xsd:unsignedInt</dataType> fL
<minCountTotal>I1</minCountTotal> ™
<allowedValueDescriptor> r\
<allowAny></allowAny> (ﬁp
</allowedValueDescriptor> N’

</field> X
0)03

</fieldTable> (L

/AVDT>") (b
NS

A\ssume further that the control point wants to determine avhich properties it can expect tq
jet returned in the Result output argument of the GetRe€CordTask() action of that samg
minimal ScheduledRecording implementation. It issu€s the following request (The Resulf
hrgument of the GetRecordTask() action is of datatype A ARG TYPE RecordTask):

Note: This A ARG TYPE RecordTask example is marked by a light turquoise
background for better reader orientation.

Request:
CetPropertyList ("A ARG _TYPE RecordTask")

he following response will be generated:

Response :

SetPropertylList (

'srs:(@id,srs:titleysrs:class,srs:priority,
srs:recordDestination, srs:recordDestination@mediaType,
srs:recordDestination@preference,

srs:recordSchedulelD,

srs:taskChannelID, srs:taskChannelID@type,srs:taskStartDateTime,
srs:taskburation, srs:recordQuality,srs:recordQuality@type,
srs:taeskState, srs:taskStatel@phase,
srg<taskState@recording,srs:taskState@someBitsRecorded,
sts+rtaskState@someBitsMissing, srs:taskState@fatalError,
S¥s:taskStatel@currentkErrors,srs:taskStatel@errorHistory,
srs:taskState@pendingErrors, srs:taskState@infolist")

If the control point then wants to investigate further what values it may expect for some of
those properties when browsing a recordTask, it can retrieve that information using the
following request (the Filter argument contains only a subset of the possible properties in
this example):
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Note: specifying “*:*” in the Filter argument is again equivalent to specifying the
complete list of properties returned in the PropertyList argument of the GetPropertyList()
action with the DataTypelD argument set to “A_ ARG TYPE RecordTask”.

Request:

GetAllowedValues ("A ARG TYPE RecordTask",
"srs:recordDestination, srs:recordDestination@mediaType,
srs:taskState, srs:taskState@QcurrentErrors")

he 1ollowing response will be generateaq:

Response:

etAllowedValues ("

?xml version="1.0" encoding="UTF-8"7?>
AVDT

xmlns:xsd="http://www.w3.0rg/2001/XMLSchema"
xmlns:srs="urn:schemas-upnp-org:av:srs"
xmlns="urn:schemas-upnp-org:av:avdt"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd
urn:schemas-upnp-org:av:avdt
http://www.upnp.org/schemas/av/avdt.xgd">

<contextID>
uuid:device-UUID: :urn:schemas-upnpaofg:service:ScheduledRecording:1
</contextID>

<dataStructType>A ARG TYPE RecdrdTask</dataStructType>

<fieldTable>
<field>
<name>srs:recordiestination</name>
<dataType>xsdxsddring</dataType>
<minCountTotall>I1</minCountTotal>
<allowedValueDescriptor>
<allowedValueList>
<g@llowedValue>Hard Disk</allowedValue>
</aXlowedValueList>
</aflewedValueDescriptor>
</field>

<fileld>
<name>srs:recordDestination@mediaType</name>
<dataType>xsd:string</dataType>
<allowedValueDescriptor>
dependentrield
<name>srs:recordDestination</name>
<anyValue></anyValue>
</dependentField>
<minCount>I</minCount>
<allowedValueList>
<allowedValue>HDD</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
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</field>

<field>
<name>srs:taskState</name>
<dataType maxSize="64">xsd:string</dataType>
<minCountTotal>I1</minCountTotal>
<allowedValueDescriptor>
<allowedValueList>
<allowedValue>IDLE.READY</allowedValue>
allowedVValue
ACTIVE.RECORDING. FROMSTART.OK
</allowedValue>
<allowedValue>
ACTIVE.RECORDING.FROMSTART.ATRISK
</allowedValue>
<allowedValue>DONE.FULL</allowedValue>
<allowedValue>DONE.PARTIAL</allowedValue>
<allowedValue>DONE.EMPTY</allowedValue>
</allowedValueList>
</allowedValueDescriptor>
</field>

<field>
<name>srs:taskStatel@currentErrors<&/hame>
<dataType>xsd:string</dataType>
<allowedValueDescriptor>
<dependentField>
<name>srs:taskState</hame>
<anyValue></anyValueX
</dependentField>
<minCount>I</minCouynt>
<allowedValueList>
<allowedValuex></allowedValue>
<allowedValue>100</allowedValue>
</allowedValmeList>
</allowedValugeDescriptor>
</field>

</fieldTable>
/AVDT>")

b.8.2.2.2 Full-fledged Implementation Example

n this example, it is assumed that this particular ScheduledRecording service supportg
bl| allowed functionalities, offered by the ScheduledRecording service specification.

\ssume that the control point wants to determine which properties it can specify in thg
Elements Input argument of the CreateRKecordschedule() action of this ftull-Tledged
ScheduledRecording implementation. It issues the following request (The E/lements input
argument of the CreateRecordSchedule() action is of data type
A ARG _TYPE RecordScheduleParts):

Note: This A ARG TYPE RecordScheduleParts example is marked by a white
background for better reader orientation.

Request:
GetPropertyList ("A ARG TYPE RecordScheduleParts")
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Then the following response will be generated:
Response:
GetPropertyList (
"srs:@id,
srs:title,
srs:class,
srs:desiredPriority,
srs:desiredPriority@type,

srs-recordlDestination
7

srs:recordDestination@mediaType,
srs:recordDestination@targetURL,
srs:recordDestination@preference,
srs:desiredRecordQuality,
srs:desiredRecordQuality@type,
srs:scheduledCDSObjectID,
srs:scheduledChannellID,
srs:scheduledChannelID@type,
srs:scheduledStartDateTime,
srs:scheduledDuration,
srs:scheduledProgramCode,
srs:scheduledProgramCode@type,
srs:matchingName,
srs:matchingName@type,
srs:matchingName@subStringMatch,
srs:matchingID,
srs:matchingID@type,
srs:matchingChannellID,
srs:matchingChannelID@type,
srs:matchingStartDateTimeRange,
srs:matchingDurationRange,
srs:matchingRatingLimit,
srs:matchingRatingLimit@type,
srs:matchingEpisodeType,
srs:totalDesiredRecordTasks,
srs:scheduledStartDateTimeAdjust,
srs:scheduledDuratienAdijust,
srs:activePeriod/
srs:durationLimit,
srs:durationl&mit@effect,
srs:channelMigration,
srs:timeMig¥ation,
srs:allewbuplicates,
srs:pegxsistedRecordings,
srs:péersistedRecordingsf@latest,
sré:persistedRecordingsl@preAllocation,
Srs:persistedRecordings@storedLifetime")

If the control point then wants to investigate further what values it may use when building
a recordSchedule, it can retrieve that information using the following request:

Request:
GetAllowedValues ("A ARG TYPE RecordScheduleParts", "*:*")

The following response will be generated:

Response:
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See Annex G.3 for a complete response message.
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srs:activePeriod,

srs:durationlLimit,
srs:durationLimit@effect,
srs:channelMigration,
srs:timeMigration,
srs:allowDuplicates,
srs:persistedRecordings,
srs:persistedRecordings@latest,
srs:persistedRecordings@preAllocation,
srs -parq*i stedRecordings@storedl. ‘Fof‘ima'
srs:scheduleState,
srs:scheduleStatel@currentErrors,
srs:abnormalTasksExist,
srs:currentRecordTaskCount,
srs:totalCreatedRecordTasks,
srs:totalCompletedRecordTasks")

f the control point then wants to investigate further what values it may expect for all of
hose properties when browsing a recordSchedule, it can retrieve that information using
he following (The Result output argument of the CreateRecordSchedule() action is of
jata type A_ ARG _TYPE RecordSchedule):

Request:
betAllowedValues ("A ARG _TYPE RecordSchedudels, "*:*")

he following response will be generated:

Response:

Bee Annex G.1 for a complete response message.

A\ssume further that the control point wants to determine which properties it can expect tq
jet returned in the Result output argument of the BrowseRecordTasks() action of tha
same full-fledged ScheduledRecarding implementation. It issues the following reques
The Result output argument)of the BrowseRecordTasks() action is of data type
A\ ARG _TYPE RecordTask);

Note: This A ARG TYPE RecordTask example is marked by a light turquoise
packground for better reader orientation.

Request:
CetPropertyhdst ("A ARG _TYPE RecordTask")

he followjng response will be generated:

Response :

FetPropertyList (

'srs:@id,

srs:title,

srs:class,
srs:additionalStatusInfo,
srs:cdsReference,
srs:cdsReference@link,
srs:priority,
srs:priority@orderedValue,
srs:desiredPriority,
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srs:taskCDSObjectID,
srs:taskCDSObjectID@1ink,
srs:taskChannellD,
srs:taskChannelID@type,
srs:taskStartDateTime,
srs:taskDuration,
srs:taskProgramCode,
srs:taskProgramCode@type,
srs:recordQuality,
srs:recordQuality@type,
srs:matchedName,
srs:matchedNameltype,
srs:matchedID,
srs:matchedID@type,
srs:matchedRating,
srs:matchedRating@type,
srs:matchedEpisodeType,
srs:taskStartDateTimeAdjust,
srs:taskDurationAdjust,
srs:taskDurationLimit,
srs:taskDurationLimit@effect,
srs:taskChannelMigration,
srs:taskTimeMigration,
srs:taskState,
srs:taskState@phase,
srs:taskState@startDateTimeMet,
srs:taskStatel@endDateTimeMet,
srs:taskStatelredording,
srs:taskState@someBitsRecorded,
srs:taskState@someBitsMissing,
srs:taskState@firstBitsRecorded,
srs:taskState@lastBitsRecorded,
srs:taskKState@fatalError,
srs:taskStatel@currentErrors,
srs:baskState@errorHistory,
sréytaskState@pendingErrors,
Srs:taskState@infolList")

If the control point then wants to investigate further what values it may expect for all of
those properties when browsing a recordTask, it can retrieve that information using the
following (The Result output argument of the BrowseRecordTasks() action is of data type

A ARG TYPE RecordTask):

Request:

GetAllowedValues ("A ARG _TYPE RecordTask", "*:*")
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The following response will be generated:

Response:

See Annex G.2 for a complete response message.
5.8.3 Adding a Scheduled Recording Entry to the List

The following examples illustrate how to create a recordSchedule entry in the list of
recordSchedu/e instances by invoking the CreateRecordSchedu/e() action, using the

~H ran. . okl el O oLl ] [EY d-tba atat: A
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he examples that follow supports the allowed values for the desiredRecordQuality ,ang
fesiredRecordQuality@type properties as indicated in Table B.9 and for the
fecordQuality and recordQuality@type properties as indicated in Table B.33..

5.8.3.1 object.recordSchedule.direct classes

he object.recordSchedule.direct classes are used when the control point has all the
necessary information available to uniquely identify the content to,be recorded. The
ScheduledRecording service does not have to perform searches or.matching to determing
what content is eligible for recording. Note that the control point might need to interac
vith external databases (like EPG information) to allow the user’to make a selection o
he content that he wants to record. Once the content is selected however, all informatior
s available to set up the recordSchedule unambiguously.

5.8.3.1.1 Creating a object.recordSchedule.direct. manual Class recordSchedule

[he object.recordSchedule.direct.manual class is’used when the control point has access
o the three basic components of informationithat are needed to uniquely identify the
content to record:

e The scheduled channel that is used for broadcast of the content (where)
e The scheduled start date and time of the recording (when)
e The scheduled duration ofthe recording (how long)

t is assumed that the control point has some out-of-band means to retrieve this
nformation. It passes this(information into the recordSchedule using the required
properties scheduledChannellD and scheduledChannellD@type
scheduledStartDateTine,)and scheduledDuration.

he control point creates a properly escaped srs XML Document that shall contain all the
equired properties necessary to create the object.recordSchedule.direct.manual class
recordSchedule=~“The control point can add any allowed property that is applicable to the
bbject.recofdSthedule.direct.manual class.

\s an_example, the control point wants to create a recurring recordSchedule to record thg
BBC/ hews that is broadcast for one hour every evening at 7 pm on channel 47. Assume
hat the current date&time is Tuesday, June 28, 2005, 9:15 pm. If possible, the contro

Nt Ao ld Llea thic ranaye dina-to-bhao ciarad -~y th mtarnal haoed Aol bt f £y oA
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reason, the hard disk is not available at the time of recording, the DVD+R drive can also
be used as a secondary destination. The control point further specifies that this recording
will be encoded using a low record quality setting of standard definition (“SD”). If that is
not possible, any other record quality will be used (“AUTQ”). A pre-roll time of two and a
half minutes and a post-roll time of five minutes are also specified. The control point
further instructs the ScheduledRecording service to keep at least the latest three
recordings around. Older recordings can be discarded and no preallocation is desired.
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To achieve the behavior specified above, the control point needs to provide the following
srs XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request:

CreateRecordSchedule ("

<?xml version="1.0" encoding="UTF-8"?>

<srs

xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaliocation="

urn:schemas-upnp-org:av:srs /\
http://www.upnp.org/schemas/av/srs.xsd"> Qg\
<item id="">

<desiredPriority type="PREDEF">L2</desiredPriorityXl'
<recordDestination mediaType="HDD" preference="1"k(
Hard Disk
</recordDestination> (b
<recordDestination mediaType="DVD+R" prefer S}e="2">
DVD Recorder é;
</recordDestination> \\Q/
<desiredRecordQuality type="DEFAULT"> O
SD, AUTO N
</desiredRecordQuality> *\

<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjé& >

~P00:02:30 <
</scheduledStartDateTi é&éjust>
<scheduledDurationAd%2§¥>

+P00:05:00 W
</scheduledDurat'QBAdjust>
<activePeriod>NOW/INFINITY</activePeriod>
<persistedRecgk ings
latest="1"

preAllocation="0"
storedegétime="ANY">
3
</pe élétedRecordings>

</ite é
/srs>&§§‘

f Q;breation of the recordSchedule is successful, the CreateRecordSchedule() action

s the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed properties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One or more recordTask instances can be created as a result of the recordSchedule
creation. In this example, it is assumed that 2 recordTask instances are spawned
immediately and it is also assumed that 2 new items are created in the associated
ContentDirectory service that will hold the recorded content once the recordings are
made (object IDs “rec00001” and “rec00002” are assigned).

Response:
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CreateRecordSchedule ("s101","
<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s101">

<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD, AUTO
</desiredRecordQuality>

<totalDesiredRecordTasks>O</totak?e iredRecordTasks>
<scheduledStartDateTimeAdjust> <D

-P00:02:30
</scheduledstartDateTimeAdjQ§§>
<scheduledDurationAdjust>

TY</activePeriod>

+P00:05:00 7
</scheduledDurationAdj 55;
<activePeriod>NOW/IN§5§&
<persistedRecording3§
latest="1"
preAllocation:ng

storedLifeti
5 &€

</persistedRecordings>

'ANY ">

totalCreatedRecordTasks>2</totalCreatedRecordTasks>
<g, <totalCompletedRecordTasks>0</totalCompletedRecordTasks>

i+
7 L CCItt

</srs>")

As another example, assume that the user is currently watching the news program on
channel 47, which started 10 minutes ago at 7:00 pm, and decides he/she wants to
record this program from the beginning. This use case is enabled by the fact that the
device has a buffer onboard which allows transitory content to be temporarily preserved
for recording. The ContentDirectory service implementation on the device indicates that
the preservation of the content on channel 47 started at 6:45 pm (via the
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upnp:preservedTimeRange@startTime property). For recording the entire program from
the beginning, the control point sets the scheduled start time to 7:00 pm and chooses a
duration which likely includes the end of the news program (for example 30 minutes,
starting from 7:00 pm). No pre-roll and post-roll times are specified. The desired
destination is the internal hard disk. Any recording quality can be used. To achieve this
behavior, the control point needs to provide the following srs XML Document in the
Elements input argument of the CreateRecordSchedule() action:

Request:

reateRecordSchednle ("
?xml version="1.0" encoding="UTF-8"?> /\
STrs Cg\
xmlns="urn:schemas-upnp-org:av:srs" |
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" bv
xsi:schemalLocation=" r\
urn:schemas-upnp-org:av:srs (§>
http://www.upnp.org/schemas/av/srs.xsd"> N/
<item id=""> ™

<desiredPriority type="PREDEF">L2</desire ority>

<recordDestination mediaType="HDD" prefe ce="1">
Hard Disk

</recordDestination> <?)

<desiredRecordQuality type="DEFAULTé§

AUTO Q

</desiredRecordQuality>

<totalDesiredRecordI >1</totalDesiredRecordTasks>
<activePeriod>PAST/ INITY</activePeriod>
</item> \O
/srs>") \{\
.\O

Note that the value of,tgé\activePeriod property of “PAST/INFINITY” is used in this case
since the actualScheduledStartDateTime of the scheduled recording is conceptually in
he past. If the c@ on of the recordSchedule is successful, the CreateRecordSchedule(
bction returns following srs XML Document in the Result output argument. Ong
fecordTask instance is spawned immediately.

iespon€g2.~

Cre ecordSchedule("s101","
? version="1.0" encoding="UTF-8"?2>

xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s101">
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<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="DEFAULT">
SD, AUTO
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>

<activePeriod>PAST/INFINITY</activePeriod>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompléete€dRecordTasks>
</item>

/srs>") \%

or instance because the user tuned away to a r channel for a while, then this can bg
jetected by the control poin y the presence of the
Upnp:preservedTimeRange@endTime pro . If the control point still decides to create
h recordSchedule with a recording i range that encompasses multiple disjoin
breserved content segments, then thes&ording behavior is vendor specified. Examples
bre: return an error, record the firsis segment, record the last segment, or record al
Eegments. The control point can mine the created recordSchedule and recordTask(s
o determine how the device_responded. Control points that want to record all ths
breserved segments can also"&%ate a separate recordSchedule for each segment.

f there is a gap in the channel’s preserved conteﬁQn the specified recording time range
b

5.8.3.1.2 Creating C’}gfect.recordSchedule.direct.cdsEPG Class recordSchedulé

'he object.recordSehedule.direct.cdsEPG class is used when the control point has
hccess to a loca tentDirectory service EPG database. The content to be recorded ig
iniquely ident@ by an EPG item in the associated ContentDirectory service. Thg
hssociation between a ContentDirectory service and a ScheduledRecording service is
astablisheQﬁhaving both services reside within the same UPnP MediaServer device.

se, the basic component of information that is needed to uniquely identify the
to record is the object ID of the EPG item (contains the where, when and how
information) that represents that content. The control point passes this informatior
nto the recordSchedule using the required scheduledCDSObjectID property.

The control point creates a properly escaped srs XML Document that shall contain all the

properties necessary to create the object.recordSchedule.direct.cdsEPG class
recordSchedule. The control point can add any allowed property that is applicable to the
object.recordSchedule.direct.cdsEPG class.

As an example, the control point wants to create a recordSchedule to record the “UPnP
Awards Ceremony” that is broadcast for a marathon fifteen hours on April 1%, at 9 am on
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channel 215. It finds this program in the EPG database of the associated
ContentDirectory service and retrieves the object ID (value of the did/-lite:@id property of
the EPG item). Due to the length of the program, the recording needs to be stored on the
internal hard disk. If, for some reason, the hard disk is not available at the time of
recording, the recording will be be canceled. Further, if the recording would last longer
than the anticipated 15 hours, the recording will be limited to 15 hours and the first part of
the program discarded. The control point also specifies that this recording will be
encoded using a low record quality setting of “Q3”. If that is not possible, the recording
will not be made. A pre-roll time of two minutes and a post-roll time of 15 mlnutes are

e crnanifind Tha oonteal ot £ 0th A atront thao Qb Al dD A~ el oo inn to-lkaaon
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rack of this item in case the broadcaster decides to move it to a different channel ar}@Q
ime. Q

o achieve the behavior specified above, the control point needs to provide th%gotlowmc
5rs XML Document in the Elements input argument of the CreateRecordSchedu () action:

b

Request:
CreateRecordSchedule (" (bb‘
?xml version="1.0" encoding="UTF-8"?> Cb

Srs (L
xmlns="urn:schemas-upnp-org:av:srs" (b
xmlns:xsi="http://www.w3.org/ZOOl/XMLSchema—hsgfance"
xsi:schemaLocation="

urn:schemas-upnp-org:av:srs \Sb
http://www.upnp.org/schemas/av/srs.x%§C>
<item id="">

<desiredPriority type="PREDERM">L1</desiredPriority>

<recordDestination mediaType="HDD" preference="1">
Hard Disk

</recordDestination> £S>

<de51redRecordQuallty<a pe="QLEVEL">

Q3
</desiredRecordQ ity>

<schedu tartDateTimeAdjust>
-PO : 00

</scheduledStartDateTimeAdjust>
<s uledDurationAdjust>
0

0:15:00
K@scheduledDurationAdjust>
a

ctivePeriod>NOW/INFINITY</activePeriod>
\Q/ <durationLimit effect="LAST">P15:00:00</durationLimit>
sapreibtaratiensi<lehenreMigration
<timeMigration>1</timeMigration>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">
1
</persistedRecordings>
</item>
</srs>")

<totalDes;erRecordTasks>l</totalDesiredRecordTasks>
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If the creation of the recordSchedule is successful, the CreateRecordSchedule() action
returns the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed properties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One recordTask instance can be created as a result of the recordSchedule creation. In
this example, it is assumed that the recordTask instance is spawned immediately.

Response:
[TeateRecordschnedule (" s10Z2 7, "
?xml version="1.0" encoding="UTF-8"?> ;<&

Srs Q

xmlns="urn:schemas-upnp-org:av:srs" b?
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" N

xsi:schemalLocation=" Qy
urn:schemas-upnp-org:av:srs fb
http://www.upnp.org/schemas/av/srs.xsd"> b?\

<item id="sl102">

Q3 Q

</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<scheduledStartDateT%@eAdjust>

-P00:02:00 3
</scheduledstartDéQeTimeAdjust>
<scheduledDuraE§§nAdjust>

+P00:15: 00\
</scheduledDurationAdjust>
<activePefiod>NOW/INFINITY</activePeriod>
<durati mit effect="LAST">P15:00:00</durationLimit>
<channelMigration>1</channelMigration>

<ti dgration>1</timeMigration>
< istedRecordings

est="1"
reAllocation="0"
C) storedLifetime="ANY">

A\ 1

</persistedRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
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</item>
</srs>")

As another example, the control point wants to record the program “The Best of UPnP”,
which started in the past at 8:30 am. The device is capable of temporarily preserving the
program content and indicates that this program has been preserved from the beginning
(via the upnp:programPreserved property). The control point then knows that it can
expect the entire program to be recorded, even though the record schedule is created
past the program’s scheduled start time. To indicate that it wants to record the entire
brogram, the control point needs to provide the ftollowing srs XML Document In the

Elements input argument of the CreateRecordSchedule() action: Qr\
Request: bib
CreateRecordSchedule (" N

?xml version="1.0" encoding="UTF-8"?2> Q’

STrs fv
xmlns="urn:schemas-upnp-org:av:srs" b?\
xmlns:xsi="http://www.w3.org/ZOO1/XMLSchema—instanEgb
xsi:schemalLocation=" (L

urn:schemas-upnp-org:av:srs ()
http://www.upnp.org/schemas/av/srs.xsd"> Q/
<item id=""> \\

<desiredPriority type="PREDEF">L1</@GesiredPriority>

<recordDestination mediaType="H preference="1">
Hard Disk <2

</recordDestination>

<desiredRecordQuality typei< EVEL">

Q3 %)
</desiredRecordQuality> (>

<totalDesiredRec Tasks>1</totalDesiredRecordTasks>
<activePeriod> T/INFINITY</activePeriod>

</item> §§
/srs>") .(b
f the creation @)@w recordSchedule is successful, the CreateRecordSchedule() action
eturns the following srs XML Document in the Result output argument. One recordTash
instance c > created as a result of the recordSchedule creation. In this example, it ig
hssume the recordTask instance is spawned immediately.

iesgﬁsge:
3@ eRecordSchedule ("s103","
2x%m

1l version="1 Q" nnhndﬁng:"HTP—Q"?

<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="
urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s103">
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<desiredPriority type="PREDEF">L1</desiredPriority>

<desiredRecordQuality type="QLEVEL">
Q3
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks> ()
<activePeriod>PAST/INFINITY</activePeriod>

<totalCompletedRecordTasks>0</totalComple

</item> \
®)

ecordTasks>

<totalCreatedRecordTasks>l</totalCreatedRecsrdasks>

/srs>")

5.8.3.1.3 Creating a obiect.recordScheduIe.direg{. sNonEPG Class
recordSchedule ®)

[he obiect.recordSchedule.direct.cdsNonEPG?@s is used when the control point has
hccess to a local ContentDirectory serviceq abase that contains items that identify
content that will be available for recording g\ e time the recording is scheduled to start.

A\ typical example of this is TV tuner@ is represented as a channelGroup container
containing items of class object.item.videoltem.videoBroadcast, each representing 2
channel to which the tuner can bg;tuned (User Channel). The association between 4
ContentDirectory service and a heduledRecording service is established by having
poth services reside within th\Qme UPnP MediaServer device.

n this case, the basic (@bnents of information that are needed to uniquely identify thg
content to record are:

-

e The obje of the ContentDirectory service item that represents the User
Chann t is used for broadcast of the content (where)

e The eduled start date and time of the recording (when)

o cheduled duration of the recording (how long)

t is &umed that the control point has some out-of-band means to retrieve this
nf tion. It passes this information into the recordSchedule using the requireg
Ig rties scheduledCDSObjectID, scheduledStartDate Time, and scheduledDuration.

The control point creates a properly escaped srs XML Document that shall contain all the
properties necessary to create the object.recordSchedule.direct.cdsNonEPG

class recordSchedule. The control point can add any allowed property that is applicable
to the object.recordSchedule.direct.cdsNonEPG class.

As an example, assume that today’s date is Tuesday, June 28, 2005 and the control point
wants to create a recordSchedule to record the show “Life of a Software Developer” that
is broadcast on channel 5 every Monday evening at 7 pm, starting on July 4. The show
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lasts for an hour and runs for 13 episodes (until the end of September). The first fifteen
minutes of each show are dedicated to a reading of the “Most Popular Software Code
Quote of the Week”. The user found all this information in a printed TV Guide. The
ContentDirectory service has no EPG data.

The control point finds the User Channel that represents channel 5 in the associated
ContentDirectory service and retrieves its object ID (value of the didl-lite:@id property of
the User Channel item). The recording needs to be stored on the internal hard disk. If, for
some reason, the hard disk is not available at the time of recording, the recording can
lso be recorded on an external network efnragn device All npienr{ne (1’2) of the shoy
need to be recorded. The control point also specifies that this recording will be enc eﬂgc
Ising a high record quality setting of High Definition (“HD”). The “Most Popular So re
Code Quote of the Week” part of the show will be skipped but a pre-roll time twg
minutes and a post-roll time of three minutes are also specified. All episoc&%&wnl be
breserved until deleted by the user. Q’

i

[0 achieve the behavior specified above, the control point needs to provide the following
5rs XML Document in the Elements input argument of the CreateReco-B(%chedule() action:

Request: (19)
CreateRecordSchedule (" Q/C)
N

?xml version="1.0" encoding="UTF-8"7?>
srs O
xmlns="urn:schemas-upnp-org:av:srs" QD
xmlns:xsi="http://www.w3.org/ZOOl/XMLSc%%&E—instance"
xsi:schemalocation=" <<
urn:schemas-upnp-org:av:srs <)
http://www.upnp.org/schemas/av/&%s.xsd">
<item id=""> N\

<desiredPriority type=" DEF">L1</desiredPriority>
<recordDestination m%SSEType="HDD" preference="1">
Hard Disk \

</recordDestination>
<recordDestinat§§§ mediaType="HDD" preference="2"
targetURL="ht&p://192.168.0.12/MyNAS/RecordedTV">
N
Shared COGB nt
</recordDestination>
<desiredR§hordQuality type="DEFAULT" >
HD
</de\5;édRecordQuality>

<totalDesiredRecordTasks>13</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust>

+P00:13:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:03:00
</scheduledDurationAdjust>
<activePeriod>NOW/09-30T23:59:59</activePeriod>
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<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="INFINITY">

13
</persistedRecordings>
</item>
</srs>")

T the creation of 1he recordschedule 1S successtul, the CreateRecordschedule(] action
eturns the following srs XML Document in the Result output argument.
ScheduledRecording service shall add unspecified supported allowed prope;&@ td
convey default settings (Note that this srs XML Document shall be properly escaped)
Dne or more recordTask instances can be created as a result of the recordScheduld
Creation. In this example, it is assumed that 2 recordTask instances Qf) spawneg
{mmediately. q/

,

Response: "bb‘
CreateRecordSchedule ("s103"," (ﬁb
?xml version="1.0" encoding="UTF-8"7?> (b
srs <Z,
xmlns="urn:schemas-upnp-org:av:srs" Q>
xmlns:xsi="http://www.w3.org/2001/XMLSchem%) nstance"
xsi:schemalocation=" Q:\

urn:schemas-upnp-org:av:srs

http://www.upnp.org/schemas/av/sr <%sd">

<item id="s103"> ‘éj

<desiredPriority type="BREDEF">L1</desiredPriority>

<desiredRécordQuality type="DEFAULT">

HD .

</desiredRecordQuality>

<totalDesiredRecordTasks>13</totalDesiredRecordTasks>
<scheduledStartDateTimeAdjust>

+P00:13:00
</scheduledStartDateTimeAdjust>
<scheduledDurationAdjust>

+P00:03:00
</scheduledDurationAdjust>
<activePeriod>NOW/09-30T23:59:59</activePeriod>
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<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="INFINITY">
13
</persistedRecordings>

<totalCreatedRecordTasks>2</totalCreatedRecordTasks> g
<totalCompletedRecordTasks>0</totalCompletedRecordTasge?v

</item> %
/srs>") (ﬁp
5.8.3.1.4 Creating a object.recordSchedule.direct.programCod /ss
recordSchedule Q)(b

he object.recordSchedule.direct.programCode class is used w, (nl”the control point has
hccess (via the user, most likely) to a program code. Th%é:‘?tent to be recorded is
iniquely identified by this program code in the sense tha program code contains ir
bncoded form all necessary information for recording th&;ram item (where, when ang
how long). If the ScheduledRecording service suppor: particular program code type
hat implies that the ScheduledRecording servic derstands how to interpret and
jecode the program code into its where, when a% ow long components.

n this case, the basic component of inform 81 that is needed to uniquely identify thg
content to record is the program code of %rogram item that represents that content
Fhe control point passes this informatiq into the recordSchedule using the requireg
properties scheduledProgramCode an & eduledProgramCode@type.

he control point creates a properlyescaped srs XML Document that shall contain all the
properties necessary to\ create the object.recordSchedule.direct.programCodd

class recordSchedule. The co@ol point can add any allowed property that is applicablg
o the_object. recordScheq%direct.proqramCode class.

N
As a hypothetical exarp@ the control point wants to create a recordSchedule to record 4
brogram item, - identified by a program code of typs
upnpexample.céﬁ pnpProgramCode” time. The upnpProgramCode type specifies the

bncoding to be(simply:
Qﬁéram code = <channel number>_<StartDateTime>_<Duration>

The u etrieved the program code from some external source (a printed program guids
hn advertised title of the program is “Everything you ever wanted to know abou
3&/’.

It is assumed that the ScheduledRecording service supports the
“‘upnpexample.com_upnpProgramCode” program code type and therefore knows how to
decode the program code into its basic where, when and how long components. The
recording needs to be stored on the internal DVD+RW drive. If, for some reason, the
DVD+RW drive is not available at the time of recording, the recording can be stored on
the internal hard disk. The control point also specifies that this recording will be recorded
using any available record quality setting. No pre-roll or post-roll times are specified.

ISO/IEC 2017 — All rights reserved 99

~


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

To achieve the behavior specified above, the control point needs to provide the following
srs XML Document in the Elements input argument of the CreateRecordSchedule() action:

Request:

CreateRecordSchedule ("

<?xml version="1.0" encoding="UTF-8"?>

<srs

xmlns="urn:schemas-upnp-org:av:srs"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xsi:schemaliocation="
urn:schemas-upnp-org:av:srs /\
http://www.upnp.org/schemas/av/srs.xsd"> cg\
<item id="">

<desiredPriority type="PREDEF">L1</desiredPriority21s

<recordDestination mediaType="DVD+RW" preference=&?’
DVD Drive

</recordDestination> QD

<recordDestination mediaType="HDD" prefere?i) 2">

Hard Disk
</recordDestination> \\Q/
<desiredRecordQuality type="DEFAULT">
AUTO
N\

</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
</item>

/srs>") £$>

f the creation of the recordScheﬁﬁg is successful, the CreateRecordSchedule() action
eturns the following srs X Document in the Result output argument. Thg
ScheduledRecording service\_@mall add unspecified supported allowed properties tg
convey default settings (| that this srs XML Document shall be properly escaped)
Dne recordTask instan n be created as a result of the recordSchedule creation. In
his example, it is assumed that the recordTask instance is spawned immediately.
Response: Q,®
CreateRecor edule("s104","
?xml veag§9n="l.0" encoding="UTF-8"7?>
Srs
xmlns g;n :schemas-upnp-org:av:srs"
xml xsi="http://www.w3.0rg/2001/XMLSchema-instance"
azé'schemaLocation="
rn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/srs.xsd">
<item id="s104">

<desiredPriority type="PREDEF">L1</desiredPriority>
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<desiredRecordQuality type="DEFAULT">
AUTO
</desiredRecordQuality>

ftotalDesiredRecordTasks>1</totalDesiredRecordTasks

<scheduledStartDateTimeAdjust> /\

+P00:00:00 Q'\
</scheduledStartDateTimeAdjust> (1/
<scheduledDurationAdjust> b"

+P00:00:00 ,'\
</scheduledDurationAdjust> (]9
<activePeriod>NOW/INFINITY</activePeriod> }\'
<durationLimit effect="LAST">INFINITY</duratioq%bmit>
<persistedRecordings

latest="1" (19)
preAllocation="0" Q/O
»

storedLifetime="ANY">

0 O

</persistedRecordings> %

<totalCreatedRecordTask /totalCreatedRecordTasks>
<totalCompletedRecordT@s\és>0</totalCompletedRecordTasks>
</item> &
/srs>") A\

5.8.3.2 obiect.recordSchg@le.guerz classes

[he obiect.recordSchectl.ﬂe‘S&uerv classes are used when the control point only has partia
nformation to identifMossible candidates for recording. The ScheduledRecording
service needs to perform further (continuous) searching or matching to determine wha
content is elig%@ or recording. The ScheduledRecording service can consult with

bxternal databases (like EPG information or over-the-wire Service Information) to find
content tw ches all the criteria, specified in the recordSchedule. Every time a match

s found, w recordTask is created.

5.8.1@ Creating a object.recordSchedule.query.contentName Class
recordSchedule
N

he objeci.recordschedule.query.contenilName class 1s used when the control point has
knowledge about the (partial) name of the content to be recorded. This could either be a
series name or a program name. Other properties, specified in the recordSchedule are
also used to further narrow down what will be recorded (activePeriod,
totalDesiredRecordTasks, etc.). It is the responsibility of the ScheduledRecording service
to continuously search available external databases (like EPG or Service Information)
and create a recordTask instance for every complete match (all specified matching
criteria are satisfied) it finds within those external databases.
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In this case, the basic piece of information that is needed to identify the content to record
is the (partial) program or series name of the program item or series. The control point
passes this information into the recordSchedule using the required properties
matchingName and matchingName@type.

The control point creates a properly escaped srs XML Document that shall contain all the

properties necessary to create the object.recordSchedule.query.contentName
class recordSchedule. The control point can add any allowed property that is applicable
to the_object.recordSchedule.query.contentName class.

A\s an example, the control point wants to create a recordSchedule to record the series
entitled “Meet the UPnP Guys” (exact title). The control point has no further infor tion
pxcept that the series is broadcast during summer season and the series fi i
blanned somewhere during the month of September. '\bv

[he recordings need to be stored on the internal Hard Disk. If, for some reaébﬂ the Hard
Disk is not available at the time of recording, the recording will be canceled. The contro
boint also specifies that these recordings will be encoded using bw record quality
“SD”). If that is not possible, medium record quality (“ED”) will also sed. If that is no
possible, no recording will be made. No pre-roll or post-roll ti élzare specified. If thg
broadcaster decides to change broadcast channel or date&tim&/@he ScheduledRecording
bervice is supposed to track. \\

[0 achieve the behavior specified above, the control p 'ﬁbneeds to provide the following
5rs XML Document in the Elements input argument of the' CreateRecordSchedule() action):

Request: <§k

freateRecordSchedule (" <Z

?xml version="1.0" encoding="UTEF-8!7?>

srs O

xmlns="urn:schemas-upnp-org:ay@srs"

xmlns:xsi="http://www.w3.0r 01l/XMLSchema-instance"

xsi:schemalocation=" QS
urn:schemas—upnp—org:a‘Q@rs
http://www.upnp.orgéﬁggemas/av/srs.xsd">
<item id=""> S

<desiredPrio!:Lty type="PREDEF">L1</desiredPriority>

<recordD ination mediaType="HDD" preference="1">
Hard@lsk
</rec&£ﬂDestination>
<de edRecordQuality type="DEFAULT">
,ED
£2hesiredRecordQuality>

<matchingStartDateTimeRange>
NOW/09-30T23:59:59
</matchingStartDateTimeRange>
<totalDesiredRecordTasks>0</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>1</timeMigration>
</item>
</srs>")
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If the creation of the recordSchedule is successful, the CreateRecordSchedule() action
returns the following srs XML Document in the Result output argument. The
ScheduledRecording service shall add unspecified supported allowed properties to
convey default settings (Note that this srs XML Document shall be properly escaped).
One or more recordTask instances can be created as a result of the recordSchedule
creation. In this example, it is assumed that one recordTask instance is spawned
immediately (12 remaining matches need to be found in the future, when new EPG data
is available, for instance).

Response -
CreateRecordSchedule ("s201"," /\
?xml version="1.0" encoding="UTF-8"7?> c§\

srs A
xmlns="urn:schemas-upnp-org:av:srs" bv

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" r\

xsi:schemalocation=" (L
urn:schemas-upnp-org:av:srs N/
http://www.upnp.org/schemas/av/srs.xsd"> (EP‘
<item id="s201"> O

SD,ED
</desiredRecordQuality>

<matchingStartDateTimeRange>
NOW/09-30T23:59:
</matchingStartD tyTimeRange>
<totalDesiredRecgordTasks>0</totalDesiredRecordTasks>
<scheduledSta{§D teTimeAdjust>
+P00:00:0Q )
</scheduledStartDateTimeAdjust>
<schedut§§burationAdjust>
+PO :00
</schedtiledDurationAdjust>
<a é’ePeriod>NOW/INFINITY</activePeriod>
ationLimit effect="LAST">INFINITY</durationLimit>
rsistedRecordings
latest="1"

\Q/C) preAllocation="0"

1SN AVA ]
TTIN L

e LT P
ScorecOorrectIine

0
</persistedRecordings>

<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
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<totalCompletedRecordTasks>0</totalCompletedRecordTasks>

</item>
</srs>")
5.8.3.2.2 Creating a object.recordSchedule.query.contentID Class
recordSchedule

The object.recordSchedule.query.content/D class is used when the control point has
knowledge about the ID of the content to be recorded. This could either be a series ID or
a program ID. Other properties, specified in the recordSchedule are also used to further
arrow down what Wil be recorded (acllvereriod, olalDesIiredRecora1asks, etc.). 1t is th
esponsibility of the ScheduledRecording service to continuously search available
bxternal databases (like EPG or Service Information) and create a recordTask instance
or every complete match (all specified matching criteria are satisfied) it finds withinthosg
bxternal databases.

n this case, the basic piece of information that is needed to identify the content to record
s the program ID or series ID of the program item or series. The control point passes thig
[nformation into the recordSchedule using the required properti€s matching/D and
matchingID@type.

he control point creates a properly escaped srs XML Documeént-that shall contain all thq
properties necessary to create the object.recordSehedule.query.content/D class
recordSchedule. The control point can add any allowed property that is applicable to the
bbject.recordSchedule.query.contentID class.

As an example, the control point wants to create adpecordSchedule to record the program
vith program ID “123456” from service provider ‘MyLocalProvider.net”. It has obtained
his ID through means outside the scope of this specification. The control point has ng
urther information.

[he recordings need to be stored on thetinternal Hard Disk. If, for some reason, the Harg
Disk is not available at the time of recording, the recording will be canceled. The contro
boint also specifies that the recording will be encoded using a high record quality setting
bf “720p60”. If that is not possible, no recording will be made. No pre-roll or post-rol
imes are specified. If the broadcaster decides to change broadcast channel or date&timg,
he ScheduledRecording seriice is supposed to track.

[0 achieve the behavior_specified above, the control point needs to provide the following
5rs XML Document in the Elements input argument of the CreateRecordSchedule() action]:

Request:

CreateRecoxrdSchedule ("

?xml vexsion="1.0" encoding="UTF-8"7?>

srs

xmlnss"urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
Xg¥:schemalocation="

U.LJ.l.DL/llCll.lGLD UpIIp~0O0Lyg.d e LD
http://www.upnp.org/schemas/av/srs.xsd">
<item id="">

<desiredPriority type="PREDEF">L1</desiredPriority>

<recordDestination mediaType="HDD" preference="1">
Hard Disk

</recordDestination>

<desiredRecordQuality type="ATSC">
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720p60
</desiredRecordQuality>

<totalDesiredRecordTasks>1</totalDesiredRecordTasks>
<channelMigration>1</channelMigration>
<timeMigration>1</timeMigration>

</item>

srs>")

f the creation of the recordSchedule is successful, the CreateRecordSchedule() @tlor
eturns the following srs XML Document in the Result output argum t The
ScheduledRecording service shall add unspecified supported allowed prdpérties td
convey default settings (Note that this srs XML Document shall be prop escaped)
Dne recordTask instance can be created as a result of the recordSched creation. In

his example, it is assumed that the recordTask instance is spawned im& iately.

Response: (fa
CreateRecordSchedule ("s202","

?xml version="1.0" encoding="UTF-8"?2> Q/

srs Q>
xmlns="urn:schemas-upnp-org:av:srs
xmlns:xsi="http://www.w3. org/2001/XMLSchQ§g>1nstance"
xsi:schemalocation="

urn:schemas-upnp-org:av:srs
http://www.upnp.org/schemas/av/%? xsd">

<item id="s202">

<desiredPriority type="PREDEF">L1</desiredPriority>

<desiredRecordo.;lity type="ATSC">
720p60
</desiredRec§)dQuallty>

<to esiredRecordTasks>1</totalDesiredRecordTasks>
duledStartDateTimeAdjust>

§> P00:00:00
scheduledStartDateTimeAdjust>
Q/ <scheduledDuratlonAdj ust>
A\ +P00:00:00
</scheduledDurationAdjust>
<activePeriod>NOW/INFINITY</activePeriod>
<durationLimit effect="LAST">INFINITY</durationLimit>
<persistedRecordings
latest="1"
preAllocation="0"
storedLifetime="ANY">
0
</persistedRecordings>
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<totalCreatedRecordTasks>1</totalCreatedRecordTasks>
<totalCompletedRecordTasks>0</totalCompletedRecordTasks>
</item>

srs>")

5.8.4 Deleting a recordSchedule y<\

A\ control point can delete a particular recordSchedule by invo 'n‘a/ thq
DeleteRecordSchedule() action and specifying its object ID in the RecordSchedulell]

brgument. Q’

Assume that the recordSchedule to be deleted has its @id property set &&’3301”.

[0 delete this recordSchedule, the control point generates the follqpa@r? request:

u : C)
Request \Q/

DeleteRecordSchedule ("s301")

Response: \%

&

5.8.5 Browsing recordSchedule and recordTé instances

A control point can investigate which recor edule and/or recordTask instances are
currently present within a ScheduledRec g service implementation by invoking thg

BrowseRecordSchedules() and BrowseRe‘@o dTasks() actions.

For example purposes, it is as ed that the control point has invoked thg

CreateRecordSchedule() action- Conce for each of the cases described in

subclauses 5.8.3.1.1 through 5?&3.1.4 and subclauses 5.8.3.2.1 and 5.8.3.2.2. As 4§

esult, six recordSchedule in!s@nces as specified in the subclauses above have beer

created. In addition, eight rdTask instances have been created so that the available

[ecordSchedule and re ask instances in this particular ScheduledRecording service
ows

mplementation are as,

-

fecordSchedule @ = “s101”, class = “OBJECT.RECORDSCHEDULE.DIRECT.MANUAL”)
record@(@id = “t101-001", class = “OBJECT.RECORDTASK")
re %ésk (@id = “t101-002", class = “OBJECT.RECORDTASK")
fecord ﬁaedule (@id = “s102”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG”)

C) recordTask (@id = “t102-001”, class = “OBJECT.RECORDTASK”)
i&dSchedule (@id = “s103”, class = “OBJECT.RECORDSCHEDULE.DIRECT.CDSNONEPG”)

recordTask (@id = “t103-001", class = “OBJECT.RECORDTASK")

recordTask (@id = “t103-002”, class = “OBJECT.RECORDTASK")

recordSchedule (@id = “s104”, class = “OBJECT.RECORDSCHEDULE.DIRECT.PROGRAMCODE")

recordTask (@id = “t104-001”, class = “OBJECT.RECORDTASK")
recordSchedule (@id = “s201”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTNAME")

recordTask (@id = “t201-001”, class = “OBJECT.RECORDTASK")
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recordSchedule (@id = “s202”, class = “OBJECT.RECORDSCHEDULE.QUERY.CONTENTID")
recordTask (@id = “t202-001”, class = “OBJECT.RECORDTASK”)

5.8.5.1 Browsing recordSchedule instances

When a control point wants to gather detailed information on currently existing
recordSchedule instances, it can do this by invoking the BrowseRecordSchedules()
action. The following request:

Reguest—

BrowseRecordSchedules ("", 0, 10, "+srs:title")

eturns the following response (the result only returns the required propertls{@/ltej

brgument is set to “”) and is sorted according to the value of the tit/le property): ;\
Response:

BrowseRecordSchedules (" (L
?xml version="1.0" encoding="UTF-8"?2> N/
srs Qy‘

xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema- ins&g e"
xsi:schemaLocation=" <Z/
urn:schemas-upnp-org:av:srs Q>
http://www.upnp.org/schemas/av/srs. xsd"éo
<item id="s104">

="s101">
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</item>
<item id="s103">

</item>
<item id="s201">

</item>
<item id="s202">
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</item>
item id="g10Q2"

5.8.5.2

etrieve

</item>

srs>", <k
/ QQ

5, 6, 123456)

recordTask instances that are associated with a particular recordSchedule, it can do thig

When a control point wants to é&er detailed information on currently existing
Dy invoking the BrowseRecordTas"@ié‘action

As an example, assume t&ﬁ% control point wants to browse all recordTask instances
associated with the reco

SortCriteria argument sét to ).

he following re@ t:

Request: %
3rowseR dTasks ("s101"™, "*x:*", 0, 10, "™)

etur, ﬁhe following response:
igggbnse
B seRecordTasks ("

Browsing recordTask mstancé‘é}assomated with a single recordSchedule

chedule with its @id property set to “s101”. It wants tg
all supported erties (Filter argument set to “*:*”) and sorting is not importan

<?xml
<srs
xmlns

xmlns:

version="1.0" encoding="UTF-8"7?>

="urn:schemas-upnp-org:av:srs"
:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

Xxsi:schemaLocation="

urn
ht

:schemas-upnp-org:av:srs
tp://www.upnp.org/schemas/av/srs.xsd">

<item id="t101-001">
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<cdsReference 1link="LINK1">

<!--

The following DIDL-Lite XML Document needs to be interpreted as a
simple string and therefore needs to be properly escaped

-——>

<desiredRecordQuality type="DEFAULT">
SD,
5 dRecordQuality>

<recordedCDSObjectID 1link="LINK1">
rec00001
</recordedCDSObjectID>
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<taskStartDateTimeAdjust>
-P00:02:30
</taskStartDateTimeAdjust>
<taskDurationAdjust>
+P00:05:00
</taskDurationAdjust>

startDateTimeMet="0"
endDateTimeMet="0"

firstBitsRecorded="0" N/
lastBitsRecorded="0" b&

</item> Q
<item id="t101-002">

<cdsReference 1link="LINK1">

&

'he following DIDL-Lite X%?SDocument needs to be interpreted as 4
Eimple string and therefqgs needs to be properly escaped

__> \O

<!-- End of DIDL-Lite XML Document -->
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</cdsReference>

<desiredPriority type="PREDEF">L2</desiredPriority>

<desiredRecordQuality type="LABEL">
SD, AUTO
</desiredRecordQuality>

<recordedCDSObjectID 1link="LINK1"> AX
rec00002 o
</recordedCDSObjectID>

<taskStartDateTimeAdjE§§»
-P00:02:30 .
</taskStartDateTime ust>
<taskDurationAde§B>

+P00:05:00
</taskDuratio V?ust>

imeMet="0"
imeMet="0"

rstBitsRecorded="0"

lastBitsRecorded="0"

</item>
</srs>",
2, 2, 123456)
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5.8.6 Rating System

A ScheduledRecording service offers the allowed ability to impose rating limits on
recordable content.

A ScheduledRecording service implementation can provide a list of supported ratings.
The supported ratings can be retrieved by invoking the GetAllowedValues() action and
specifying the matchingRatingLimit property in the Filter argument.

n the United States, TV manufacturers are required to provide built-in support for the TV
Parental Guidelines Monitoring Board rating system. (See http://www.tvguidelines.org.)

Motion picture content is rated on a voluntary basis by the Motion Picture Association of
America. (See http://www.mpaa.org.)

Bince it is not a simple matter to determine the rating system applicable-toyrecordable
content, the control point should provide values for all applicable rating ,systems wher
specifying a rating limit.

For example if the control point was configured to limit content for ©hildren, it can provide
he following rating limit properties.

matchingRatingLimit type="TVGUIDELINES.ORG">
TV-G

/matchingRatingLimit>

matchingRatingLimit type="MPAA.ORG">
G

/matchingRatingLimit>

Since the intent of the rating limit is a limiting value, the ScheduledRecording servicq
Ehall exclude unrated content or contentwhose rating system does not match any of thq
ating types in the matchingRatingLimjt'properties provided by the control point.

Since rating limits are intended\to preclude some (subset of) users from accessing
content, it is up to the control~point to identify users and apply the appropriate rating
brofile to individual users.

5.8.7 Conflict Detection‘and Resolution

Conflicts between recordTask instances arise when the recording events, associated with
hose recordTask)instances, overlap in time and there are not enough resourceg
hvailable to record all of the requested recording events.

Conflict detection always happens at the recordTask level. It is possible that, a
fecordSchedule creation time, the ScheduledRecording service is not able to accurately
ndicate™ whether scheduling conflicts might arise in the future. Indeed, §
ScheduledRecording service is not required or even capable (for a query-type
[ecordSchedule) of generating all the recordTask instances that will ever be associated
with the recordSchedule. Furthermore, a ScheduledRecording service implementation is
allowed to either reject the creation of a recordSchedule that creates a scheduling
conflict (the CreateRecordSchedule() action returns with error code 730, “Conflict”) or
accept such a recordSchedule. A control point can therefore only rely on the occurrence
of error code 401, “Conflicting Program Loser” or error code 402, “Conflicting Program
Winner” in the tfaskstate@currentErrors property of all the recordTask instances to
accurately determine  whether scheduling conflicts exist. Note that the
ScheduledRecording service always picks a Conflicting Program Winner, based upon
priority settings and/or other vendor-defined criteria.
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At this time, conflict resolution is not adequately supported by this specification. When
one or more recordTask instances are conflicting, there is currently no straightforward
way for a control point to change the Conflicting Program Winner. Instead, a control point
may disable specific recordTask instances so that the intended recordTask becomes the
Conflicting Program Winner. The drawback of this approach is that if the newly appointed
Conflicting Program Winner changes over time (due to channel- or time migration, for

instance), the disabled recordTask instances remain disabled and will not record, even if
that would have become possible.

Hornnfi\/nly’ a caontrol lr_\r\ir‘\f may use the nnlnfnl?nr‘nrrlQr‘hnrluln‘/) and
CreateRecordSchedule() actions to reschedule the recordSchedule with a differén
priority level. The drawback of this approach is that all recordTask instances associated

vith the deleted recordSchedule are also deleted and any customization by the user'tha
happened at the recordTask level will get lost as well.

A\ future version of this specification will address the conflict resolution issug‘in detail.
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6 XML Service Description

<?xml version="1.0">
<scpd xmlns="urn:schemas-upnp-org:service-1-0">
<specVersion>
<major>l</major>
<minor>0</minor>

</specVersion>
<actionList>

<action>
<name>GetSortCapabilities</name>
<argumentList>
<argument>
<name>SortCaps</name>
<direction>out</direction>
<relatedStateVariable>
SortCapabilities

</relatedStateVariable>

</argument>
<argument>

<name>SortLevelCap</name>

<direction>out</direction>

<relatedStateVariable>
SortLevelCapability

</relatedStateVariable>

</argument>
</argumentList>
</action>

<action>
<name>GetPropertyList&/name>
<argumentList>
<argument>
<name>DataTypelID</name>
<directisn>in</direction>
<relatedStateVariable>
A~ARG TYPE DataTypelID

</re¥atedStateVariable>

</argument>
<argument>

<name>PropertyList</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE PropertyList
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetAllowedValues</name>
<argumentList>
<argument>
<name>DataTypeID</name>
<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE DataTypelID
</relatedStateVariable>

</argument>

<argument>
<name>Filter</name>

<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList
</relatedStateVariable>

—

<argument>

<name>PropertyInfo</name>
<direction>out</direction>
<relatedStateVariable>
A ARG TYPE PropertyInfo
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>GetStateUpdateID</name>
<argumentList>

<name>Id</name> o
<direction>out</direction>
<relatedStateVariable><>\

StateUpdateID
</relatedStateVariaEip>
</argument> b \d
</argumentList> <§5
</action> Qg\
<action> Q‘Q)
<name>BrowseRegordSchedules</name>
<argumentListp ¥
<argume >

<namepPFilter</name>

<direction>in</direction>
latedStateVariable>

A ARG TYPE PropertyList
C) </relatedStateVariable>

%/argument>
o<§

<argument>

é <name>StartingIndex</name>
() <direction>in</direction>
\Q/ <relatedStateVariable>

<argument> \%

Tl
P4 Y 25 W 2 L W (s na S mpy A e ey ¥ A W B

</relatedStateVariable>

</argument>
<argument>

<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Count
</relatedStateVariable>

</argument>
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<argument>

<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SortCriteria
</relatedStateVariable>

</argument>

<argument>
<name>Result</name>

direction>ont direction

<relatedStateVariable> /\
A ARG TYPE RecordSchedule Qg\

</relatedStateVariable> (L

</argument> ASx’

<argument> ,
<name>NumberReturned</name> (ﬁp
4

<direction>out</direction> N
<relatedStateVariable> (bbc

A ARG TYPE Count
</relatedStateVariable> (L

</argument> (D
Zqument> &

<argument> \
<name>TotalMatches</name> ()

<direction>out</direction> \gb
<relatedStateVariable> X

A ARG TYPE Count QO
</relatedStateVariable

</argument> \fe

<argument> N
<name>UpdateID</naﬁé;

<direction>out</d¥tection>
<relatedStateVa§3able>

StateUpdapﬁgf
</relatedStatévVariable>

</argument>xs>

</argumentList>
. T CN
</action> Cjéb

<action> “.
<name owseRecordTasks</name>

<arE&ﬁEntList>
rgument>

2§§> <name>RecordScheduleID</name>

() <direction>in</direction>
é <relatedStateVariable>
C) A ARG TYPE ObjectID
\Q/ </relatedStateVariable>
argument

<argument>

<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList
</relatedStateVariable>

</argument>
<argument>

<name>StartingIndex</name>
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<direction>in</direction>
<relatedStateVariable>

A ARG TYPE Index
</relatedStateVariable>

</argument>
<argument>

<name>RequestedCount</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYDPE Count

</relatedStateVariable>

</argument>
<argument>

<name>SortCriteria</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE SortCriteria
</relatedStateVariable>

</argument>
<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE RecordTask
</relatedStateVariable>

</argument> Q

<argument>
<name>NumberReturned<{8ame>

<direction>out</dird&tion>
<relatedStateVariable>

A ARG TYPE Caou¥t
</relatedStateVariable>

</argument> ‘Q§§
\

<argument>
<name>TotayMatches</name>

<direction>out</direction>
<relatédStateVariable>

A ARG TYPE Count
</relatedStateVariable>

<name>UpdateID</name>

i%b' <direction>out</direction>

<relatedStateVariable>

% StateUpdatelID
() </relatedStateVariable>
</argument>
:§Z————<+&f$mmﬁﬁﬁ&€t
</action>
<action>
<name>CreateRecordSchedule</name>
<argumentList>

<argument>

<name>F]lements</name>
<direction>in</direction>
<relatedStateVariable>
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A ARG TYPE RecordScheduleParts
</relatedStateVariable>

</argument>

<argument>
<name>RecordScheduleID</name>

<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>
_—
<argument>
X\

<name>Result</name> ()
<direction>out</direction> (L
<relatedStateVariable> ™
A ARG TYPE RecordSchedule r\
</relatedStateVariable> (ﬁp
4

</argument> N

<argument> (bbc
<name>UpdateID</name> Cb

<direction>out</direction> (L
<relatedStateVariable> ()
StateUpdatelID \\Q/
</relatedStateVariable> ()
</argument> \%
</argumentList>
</action>

<action>
<name>DeleteRecordSchedujék%name>
<argumentList> L4
<argument> %
<name>RecordSch€SEleID</name>
<direction>insx/direction>
<re1atedSta§§%ariable>
A ARG _PYPE ObjectID
</relatedStateVariable>
</argum
</argumen€9$st>

</action>_, °,

<actio Q)
< JEA>GetRecordSchedule</name>

&§§§umentList>

OQ - <argument>
é <name>RecordScheduleID</name>

<direction>in</direction>
\Q/ <relatedStateVariable>

2. 212 M2 D0 Ol i
7T 1O T 115D UojoectID

</relatedStateVariable>

</argument>
<argument>

<name>Fi]lter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList
</relatedStateVariable>

</argument>

ISO/IEC 2017 — All rights reserved 119


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

<argument>

<name>Result</name>
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE RecordSchedule
</relatedStateVariable>

</argument>

<argument>
<name>UpdateID</name>

direction>ont direction

<relatedStateVariable>
StateUpdatelID
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
<name>EnableRecordSchedule</name>
<argumentList>
<argument>
<name>RecordScheduleID</name>
<direction>in</direction>
<relatedStateVariable> \Sb
A ARG TYPE ObjectID X

</relatedStateVariable> Q S

</argument> QQ

</argumentList> N
</action> i}
<action> %

<name>DisableRecord&5h dule</name>

<argumentList> ‘Q§§
<argument> Q

<name>RecoydScheduleID</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE ObjectID

</relatedStateVariable>
</ ment>
</a;s§éentList>
</ac§foh>
{%?

ié ion>
<name>DeleteRecordTask</name>

C)% <argumentList>

<argument>
\% = Nl i)

it n

o

N
q(bv
YV
@
&

>}
T T OoT TSI T D 1T

<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>
</argument>
</argumentList>
</action>

<action>
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<name>GetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID

</relatedStateVariable>

</argument>
_—
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<name>Filter</name>
<direction>in</direction>
<relatedStateVariable>

A ARG TYPE PropertyList

</relatedStateVariable>

</argument>

<argument>
<name>Result</name>

<relatedStateVariable>
A ARG TYPE RecordTask
</relatedStateVariable>

</argument>

<argument>
<name>UpdateID</name>

<relatedStateVariable><>\
StateUpdateID
</relatedStateVariaHip>

</argument> LN
</argumentList> <§5
</action> Qg\
<action> Q‘Q)
<name>FEnableRegordTask</name>
<argumentListp ¥
<argume >
<namepPRecordTaskID</name>

<direction>in</direction>
latedStateVariable>

N

A ARG TYPE ObjectID
C) </relatedStateVariable>

§§>€/argument>

é}a /argumentList>

action>
\Q/C) <action>

ini Il 2 = axl ]

<direction>out</direction>

<direction>out</direction>

Aame
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE ObjectID
</relatedStateVariable>
</argument>

</argumentList>

Do rtochilccoraraor T
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</action>

<action>
<name>ResetRecordTask</name>
<argumentList>
<argument>
<name>RecordTaskID</name>
<direction>in</direction>
<relatedStateVariable>
A ARG TYPE QOhiectID

NS

</relatedStateVariable> '<\

</argument> ()
</argumentList> ka)

</action> .
action W

/
<action> (ﬁp
<name>GetRecordScheduleConflicts</name> N(

<argumentList> (bbc

<argument>
<name>RecordSchedulelID</name> (L

<direction>in</direction> ()

<relatedStateVariable> \\Q/
A ARG TYPE ObjectID O

</relatedStateVariable> \gb

</argument> é}
<argument> $;

<name>RecordScheduleCo
<direction>out</direction>
<relatedStateVariable>

A ARG TYPE ObjelIDList
</relatedStateVaxiable>

</argument> s\‘

<argument> .
<name>Updat&YD</name>

<directipmyout</direction>
<relatedStateVariable>

StafeUpdateID
</rélatedStatevVariable>

</argument>
</aroantiict>
</act%§h9'

ame>GetRecordTaskConflicts</name>

ctIDList</name>

‘$S><argumentList>
O

<argument>

<name>RecordTaskID</name>

122

directien>in</fdirection
<relatedStateVariable>

A ARG TYPE ObjectID
</relatedStateVariable>

</argument>

<argument>
<name>RecordTaskConflictIDList</name>

<direction>out</direction>
<relatedStateVariable>
A ARG TYPE ObjectIDList
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</relatedStateVariable>

</argument>

<argument>
<name>UpdateID</name>

<direction>out</direction>
<relatedStateVariable>
StateUpdatelID
</relatedStateVariable>
</argument>
—
</action>
action X\

</actionList> (ﬁp

<serviceStateTable> ,
<stateVariable sendEvents="no"> (ﬁp
<name>SortCapabilities</name> N’
<dataType>string</dataType> (bb‘
%))

</stateVariable>

<stateVariable sendEvents="no"> (D
<name>SortLevelCapability</name> \\Q/
<dataType>uid</dataType>

</stateVariable> \c_)

<name>StateUpdateID</name>
<dataType>uid</dataType>
</stateVariable> 5\\§\

<stateVariable sendEvents="no"> QO

<stateVariable sendEvent@{byes">
<name>LastChange</name>
<dataType>string</dataType>

</stateVariable>  _\\~

<stateVariable sendEvents="no">
<name>A ARG.(JYPE PropertyList</name>

<dataTzEe€§ffing</dataTxge>
</stateVariable>
\\

<statg¥€>iable sendEvents="no">
<namé>A ARG TYPE DataTypelID</name>

taType>string</dataType>
L.

lowedValuelist>
é <allowedValue>A ARG TYPE RecordSchedule</allowedValue>
() <allowedValue>A ARG TYPE RecordTask</allowedValue>
%

A—ARC—FYPRE—ReceradSehediteParta<fatieowedVatue>————
<allowedValue>Vendor-defined</allowedValue>
</allowedValueList>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE ObjectID</name>
<dataType>string</dataType>
</stateVariable>
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<stateVariable sendEvents="no">
<name>A ARG TYPE ObjectIDList</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no">
<name>A ARG TYPE PropertyInfo</name>
<dataType>string</dataType>
</stateVariable>

<stateVariable sendEvents="no"> /\
<name>A ARG TYPE Index</name> Q\
<dataType>uid</dataType> q/

</stateVariable> '\b‘

/
<stateVariable sendEvents="no"> (]/Q
<name>A ARG TYPE Count</name> r\/
<dataType>uid</dataType> (bbc

</stateVariable> q(/).)

<stateVariable sendEvents="no"> Q/C)
<name>A ARG TYPE SortCriteria</name> \\
<dataType>string</dataType>

</stateVariable> s\\c_)

<stateVariable sendEvents="no"> O
<name>A ARG TYPE RecordSched /name>
<dataType>string</dataType>{/ "~

</stateVariable> 5\\§\

<stateVariable sendEvent@-\@E'»
<name>A ARG TYPE Reco¥dTask</name>
<dataType>string</dataType>

</stateVariable>  _\\~

<stateVariable sendEvents="no">
<name>A AR@\@\[PE RecordScheduleParts</name>

<dataTzRe€'§Yring< /dataType>
</stateVariable>
\\

</ service.S@teTable>

/scpd> Q~®u
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7 Test
No semantic tests have been specified for this service.
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Annex A
(normative)

srs XML Document

This Annex describes the srs XML Document that is used in action arguments of the
property-set data type. Any srs XML Document shall conform to the SRS schema as
defined in [26]. Each srs XML Document contains one of the following data types:

ARG _TYPE RecordSchedule A_ARG TYPE RecordTask or
\ ARG TYPE RecordScheduleParts. All property-set data types are based on properties
n the srs namespace and are therefore based on the SRS schema.

Due to limitations of the XML Schema syntax, the SRS schema in itself is bften no
hdequate to accurately describe the limitations and restrictions imposed by a“particula
ScheduledRecording service implementation. For example, the set ~0f) supported
properties and their allowed values may vary among implementations.

o allow ScheduledRecording service implementations to indicate swhich properties ang
heir allowed values they support, the concept of the AV Datastructure Template (AVDT
s introduced. A ScheduledRecording service implementation,éan provide very detaileg
nformation about supported properties and their allowed values by means of an AVDT
XKML Document. The AVDT XML Document shall conform tothe AVDT schema as defined
n [2].

An AVDT XML Document can be retrieved by invoking the GetAllowedValues() action
The DataTypelD input argument identifies the data\Structure to be described by the AVDT
KML Document. Indeed, depending on theDparticular ScheduledRecording service
mplementation, the set of supported properties and their allowed values of a given
broperty-set data type may vary. For example, the set of properties that can be specifieg
n the Elements input argument (of data’type A ARG TYPE RecordScheduleParts) of
he CreateRecordSchedule() action may differ substantially between implementations
A\dditionally, the set of properties supported by different data types will obviously vary as
vell.

A\t this time, this specification identifies three different AVDT XML Document
manifestations, dependingcon the data type of the objects described in the AVDT XML
Document:

e The A ARG_\EYPE RecordSchedule AVDT XML Document
e The A ARG TYPE RecordTask AVDT XML Document
e The AWARG TYPE RecordScheduleParts AVDT XML Document

A.1 ANARG TYPE RecordSchedule AVDT XML Document

Mhis\_type of AVDT XML Document is used to describe the data structure of ¢
fecordSchedule object for a particular ScheduledRecording service implementation
EXamples of action arguments that use this data type Include the Resull ouiput argumen
of the BrowseRecordSchedules() and GetRecordSchedule() actions.

When using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field shall be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”.

e The <dataStructType> field shall be setto “A ARG TYPE RecordSchedule”.
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e The <fieldTable> field shall contain field elements for all the required
properties of all the object.recordSchedule.xxx classes supported by the service.
Refer to Table C.2, recordSchedule-related columns.

e The <fieldTable> field shall also contain field elements for all the supported
allowed properties of all the object.recordSchedule.xxx classes implemented by
the service. Refer to Table C.2, recordSchedule-related columns.

Field specific rules:

e Ihere shall be one and only one field with the subelement <name> set 10 "class;

e The allowed values for this field shall only be derived from the
object.recordSchedule virtual class.

e The <name> subelement of all <field> elements shall only contain names of
recordSchedule properties.

For a full-fledged example of a A ARG TYPE RecordSchedule AVDT XML Document
Eee Annex G.1.

A.2 A ARG TYPE RecordTask AVDT XML Document

[his type of AVDT XML Document is used to describe the data structure of a recordTash
bbject for a particular ScheduledRecording service implementation. Examples of actior]
prguments that use this data type include the Result output argument of the
BrowseRecordTasks() and GetRecordTask() actions.

Vhen using the AVDT XML Document in this context, the following rules apply:

e The <contextID> field shall be set to\‘uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”!

e The <dataStructType> field shall be setto “A_ARG TYPE RecordTask”.

e The <fieldTable> field shall\contain field elements for all the required
properties of the object.recotdTask class. Refer to Table C.2, recordTask-related
column.

e The <fieldTablex field shall also contain field elements for all the supported
allowed properties.@fthe object.recordTask class. Refer to Table C.2, recordTask-
related column.

Field specific rules;

e There shall’'be one and only one field with the subelement <name> set to “class”

e Theallowed values for this field shall only be derived from the object.recordTask
class:

e «—Fkhe <name> subelement of all <field> elements shall only contain names of
recordTask properties.

For'a full-fledged example of a A ARG TYPFE RecordTask AVDT XMI Document_ sed
Annex G.2.

A.3 A ARG TYPE RecordScheduleParts AVDT XML Document

This This type of AVDT XML Document is used to describe the data structure of a
recordScheduleParts object for a particular ScheduledRecording service implementation.
Examples of action arguments that use this data type include the Elements input
argument of the CreateRecordSchedule() action.
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When using the AVDT XML Document in this context, the following rules apply:

The <contextID> field shall be set to “uuid:device-UUID::urn:schemas-upnp-
org:service:ScheduledRecording:1”.

The <dataStructType> field shall be set to
“A ARG TYPE RecordScheduleParts”.

The <fieldTable> field shall contain field elements for all the required

properties of all the object.recordSchedule.xxx classes supported by the service.
Refer to Table C 1 recordSchedule-related columns

Field specific rules:

For a full-fledged example of a A ARG TYPE RecoctdScheduleParts AVDT XML
Document, see Annex G.3.

The <fieldTable> field shall also contain field elements for all the supported
allowed properties of all the object.recordSchedule.xxx classes implemented by
the service. Refer to Table C.1,_recordSchedule-related columns.

There shall be one and only one field with the subelement <namex sé€t to “class”

The allowed values for this field shall only be derived from the
object.recordSchedule virtual class.

The <name> subelement of all <field> elements shall gnly contain names of
recordSchedule properties.
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Annex B
(normative)

AV Working Committee Extended Properties

The The tables and subclauses below list all properties defined by the AV Working
Committee. A property is expressed in XML as either an XML element or an XML attribute.

In the following subclauses, the definition of each property and its default value, if
hpplicable, is described, followed by the specifics pertaining to INPUT and OUTPMUT
Isage for this property. The INPUT usage indicates how the property is used._in ‘g
recordScheduleParts object. The OUTPUT usage indicates how the property is used-’in &
fecordSchedule and/or recordTask object.

Note that the NS column in the tables contains the namespace prefix of the ‘\namespace
o which the property name belongs. The M-Val column indicates whether th'e property is
multi-valued (M-Val = YES) or single-valued (M-Val = NO). See_subclauses 3.2.2(
hnd 3.2.21.

3.1 Base Properties

Table B.1 — Base Properties Overview

Property Name NS Data Type M-Val Reference
@id Srs xsd:string NO Annex B.1.1
title Srs xsd:string NO Annex B.1.2
class Srs xsd:string NO Annex B.1.3
additionalStatusinfo srs xsd:string NO Annex B.1.4
cdsReference srs xsd:string YES Annex B.1.5
cdsReference@link Srs xsd:string NO Annex B.1.5.1
8.1.1 @id
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The @id. property identifies a recordSchedule or recordTask object. The
alue shall be unique in the ScheduledRecording service. The value shall be set by thg
ScheduledRecording service.

Default Value: N/A — Required on input.

Bort Order: Lexical or Lexical Numeric.

Each |mplementat|on should use the sort method most approprlate for its method o]

that mcrement W|th each new obJect creat|on then use LeX|caI Numerlc otherW|se use
Lexical.

Input: When creating a new recordSchedule object, the @id property shall be specified to
satisfy the SRS XML Schema and shall be set to the empty string.

Output: The unique object ID set by the ScheduledRecording service.

ISO/IEC 2017 — All rights reserved 129


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

B.1.2 title
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: Primary title of the object. The_title property contains a friendly name to
identify the object. This property can be either user-supplied or derived from the content
name the object represents. This property is not to be confused with the matchingName
or matchedName property. See also http://dublincore.org/documents/dces.

Default Value: N/A — Required on input.

Sort Order: Lexical.

nput: The desired setting.

Dutput: The current setting.

8.1.3 class

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The class property identifies the class of the objectZ/A ScheduledRecording
service implementation shall list all classes it supports. If some” (vendor-defined) classes
bre derived from other classes, then both the derived classes and the parent classes
Ehall be listed. See Annex C for details.

Default Value: N/A — Required on input.

Bort Order: Sequenced Lexical. Sequence ‘subvalues are substrings separated by
beriods.

nput: The desired setting.
Dutput: The current setting.
Allowed Values:

Table B.2,)— Allowed values for the cl/ass Property

Value R/A Description
“OBJECT.RECORDSCHEDULE.DIRECT.MANUAL” A
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” A
“OBJECT.RE€GQRDSCHEDULE.DIRECT.CDSNONEPG” R .

Control points should support
“OBJECT-RECORDSCHEDULE.DIRECT.PROGRAMCODE” A all predefined values in these
rows.
“OBJECT.RECORDSCHEDULE.QUERY.CONTENTNAME” A
“OBJECT.RECORDSCHEDULE.QUERY.CONTENTID” A
“OBJECT.RECORDTASK” A
vendor-defined. X See Annex C.1 for rules on
Vendor-defined class names shall obey the rules set forth in vendor-defined class
Annex D.3. extensions.
B.1.4 additionalStatusinfo
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The additionalStatusinfo property is a general-purpose property that can
hold text-based additional status information.

Default Value: N/A — Output only.
Sort Order: Lexical.
Input: N/A.

Output: The current setting.

B.1.5 cdsReference
Namespace: srs Property Data Type: xsd:string Multi-Valued; "YES
Description: The cdsReference property shall only contain metadata of

ContentDirectory service object that is referenced (directly or indirectly) by
fecordSchedule or recordTask object.

Q Q)

Note that this is a multi-valued property so that metadata of-multiple referenced
ContentDirectory service objects can be stored. A recordSchegtle”or recordTask objec
eferences ContentDirectory service objects through properties, such as the
scheduledCDSObjectID  property, recordedCDSObjectID - property, etc. (collectively
ndicated by the notation: xxxCDSObjectID property). To~indicate which cdsReferencq
property is associated with which xxxCDSObjectID .property, both properties have &
jependent property, cdsReference@link and xxxCDSObjectiID@link respectively, tha
Ehall contain the same unique, vendor-defined link ddentifier.

The cdsReference property shall contain a vafid and properly escaped DIDL-Lite XML
Document. The DIDL-Lite XML Document describes a device-dependent (sub)set o
mported properties (metadata) of the ContentDirectory service object that is referenced
by the linked xxxCDSObjectID property:(See Annex B.17 for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
nput: N/A.

Dutput: The current setting.

8.1.5.1 cdsReference@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The cdsReference@link contains a unique, vendor-defined link identifie
hat -uRambiguously links its cdsReference property to a particular xxxCDSObject![
broperty within the same recordSchedule or recordTask object. See Annex B.17 fo
etdils.

Default Value: N/A — Output only.
Sort Order: Lexical or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating cdsReference@link values. If cdsReference@link values contain a numeric
(sub)string that contains values that increment with each new object creation, then use
Lexical Numeric; otherwise, use Lexical
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Input: N/A.
Output: The current setting.
B.2 Priority Properties

Table B.3 — Priority Properties

Property Name NS Data Type M-Val Reference
DITOTITY STS | Xsd.String NO ANNeEX B.2.1
priority@orderedValue Srs xsd:unsignedint NO Annex B.2.1.1
desiredPriority Srs xsd:string NO Annex B.2.2

B.2.1 priority
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The priority property indicates the priority level of the-associated object (e
recordSchedule or a recordTask). The priority-value format 'syntax of the priority
broperty is described in Annex D.

Example values for this property include: “L17”, “L2”, “L32}\.). where “L1”" represents the
nighest priority level with subsequent values representing progressively lower priority
levels.

Note: Desired priority settings are specified viadhe desiredPriority property passed intg
he CreateRecordSchedule() action. See subcladse 5.7 for details.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on>priority order. Ascending: lowest priority first.
nput: N/A.

Dutput: The current setting.

Allowed Values:

Table'B.4 — Allowed values for the priority Property

Value R/IA Description

“L1” R The highest priority level supported by the device.

“L2” A The next progressively lower priority level
supported by the device.

. A Progressively lower priority level supported by the
device.

“L<x>" A The lowest priority level supported by the device
where <x> is the total number of distinct priority
levels supported by the device.

Notes:

All devices shall support 1 or more priority levels.

If “L<x>" is supported, then all values between “L1” and “L<x>" shall be supported.
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B.2.1.1 priority@orderedValue

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The priority@orderedValue property indicates the relative numerical priority
value of the associated object (a recordSchedule or a recordTask). A value of 1 indicates
that this object is the highest priority object of that object type (that is: of all
recordSchedule instances or all recordTask instances). Other ascending values indicate
that the object has a progressively lower priority relative to the other objects of that type.
A value of N (where N is the total number of objects of that type) indicates that the objec
s the lowest priority object of that type. No two objects of the same type will have thg
same value for this property.

Note: This property is not evented when the priority of the object changes (forl\examplg
Jue to the creation of a new object with a higher priority).

Default Value: N/A — Output only.
Sort Order: Numeric.

nput: N/A.

Dutput: The current setting.

8.2.2 desiredPriority

Namespace: srs Property Data Type{xsd:string Multi-Valued: NO

Description: The desiredPriority property specifies the desired priority level of the
hssociated object (a recordSchedule or a_ recordTask). The priority-value forma
byntax of the desiredPriority property is defined in Annex D.

Except as noted below, the value for this property shall match one of the allowed valueg
eturned by the GetlnputPropertylnfo() action for this property. The allowed values shal
comply with Table B.5 and Tablé“B.6 below. Additionally, if the priority@orderedValue
property is supported, the desiredPriority property can also be set to one of the alloweg
alues listed in Table B.6.

Default Value: “DEFAULT”.

Sort Order: Sorting-on this property is meaningless and will be ignored.
nput: The desired setting.

Dutput: The-current setting.

Allowed Values:

Table B.5 — Primary allowed values for the desiredPriority Property

Value R/A Description
“DEFAULT” R No priority preference. The device itself will
determine the object’s priority.
“L1” A The highest priority level supported by the device.
“L2” A The next to highest priority level supported by the
device.
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. A Progressively lower priority levels between 1 and
<x>, “L3", “L4”, etc.

“L<x>" A The lowest priority level supported by the device
where <x> is the total number of distinct priority
levels supported by the device.

Notes:

All devices shall support 1 or more priority levels.

T "L<x>" IS supported, then all values between "LT7 and "L<x>" shall be continuously

supported; that is: a device shall not support only “L 17, “L3”, and “L5".

Additionally, if the device supports the priority@orderedValue property, then the device

shall also support the following allowed values. Conversely, if any of these”allowed

alues are supported, then the device shall support the priority@orderedValie property

[hese allowed values provide a mechanism for more precise prioritization’ control with

hose devices that support it.

Table B.6 — Additional allowed values for the desiredPriority Property
Value R/A Description

‘HIGHEST” R The highest lével* possible. — Same as “L1 HI
defined belows«

‘LOWEST” R The lowest\level possible. — Same as “L<x> LOW’
defined, below.

‘L1 HI R The\_highest priority possible within the highest
priority level.

‘L1 _LOW” R The lowest priority possible within the highesf
priority level.

‘L2 HI R The highest priority possible within the next to|
highest priority level.

‘L2 LOW’ R The lowest priority possible within the next tol
highest priority level.

.. R Progressively lower priority levels.

‘L<x> HI” R The highest priority possible within the lowesf
priority level where <x> is the total number of
distinct priority levels supported by the device.

‘L <x> LOW" R The lowest priority possible, but within the lowesf
priority level where <x> is the total number of
distinct priority levels supported by the device.

<@id> R The next highest priority “slot” immediately highern
than (but within the same priority level of) the]
existing object whose @id is specified by <@id>.

Nate that

1. If a device supports the priority@orderedValue property, then the device shall
also support these conditionally required allowed values. Conversely, if any of
these allowed values are supported, then the device shall support the
priority@orderedValue property.

2. These allowed values provide a mechanism for more precise prioritization control
with those devices that support it. If “L<x> LOW” is supported, then all values
between “L1_HI” and_“L<x> LOW" shall be continuously supported; that is: a
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device shall not supportonly “L1_HI", “L1_ LOW”, “L3 HI", “L3 LOW’, “L5 HI” and
‘L5 LOW’ oronly “L1 HI”, “L2 HI”, and “L3 HI".

B.2.2.1 desiredPriority@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: When the desiredPriority@type property is set to “PREDEF”, it indicates
that the desiredPriority property contains one of the predefined priority labels (L1,
‘L2 LOW’, etc.). When set to “OBJECTID”, it indicates that the desiredPriority propert
contains an object ID (@id value).

Default Value: “PREDEF”.

Sort Order: Sorting on this property is meaningless and will be ignored.
nput: The desired setting.

Dutput: The current setting.

Allowed Values:

Table B.7 — Allowed values for the desiredPriority@type Property

Value R/A Description

‘PREDEF”

= | 17

‘OBJECTID”

B.3 Output Control Properties

Table B.8 — OQutput Control Properties

Property Name NS Data Type M-Val Reference
recordDestination Srs xsd:string YES Annex B.3.1
recordDestination@mediaType srs CSV (xsd:string) NO Annex B.3.1.1
recordDestination@targetURL srs xsd:anyURI NO Annex B.3.1.2
recordDestination@preference Srs xsd:unsignedint NO Annex B.3.1.3
desiredRecordQuality. srs xsd:string NO Annex B.3.2
desiredrecordQuality@type srs xsd:string NO Annex B.3.2.1

8.3.1 recordDestination

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The recordDestination property identifies the storage unit to be used for the
gcording-— T s Tdemntifier; whichs—to begenerated by the—SchedutedRecording—service,
should be a user-friendly name for the storage unit so that its value is meaningful to a
user when displayed.

This is a multi-valued property so that more than one record destination can be specified
for a recording. The recordDestination@preference property allows the order of
preference among multiple record destinations to be specified. If none of the specified
record destinations is available at the time of recording, then the recording shall not take
place.
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Examples: “Hard Disk Drive”, “DVD-1", “LINE1”, “AUX-out” etc.
Default Value: Vendor-defined.

Sort Order: Lexical.

Input: The desired setting.

Output: The current setting.

3.1.1 recordbDestination@medialype

Namespace: srs Property Data Type: CSV (xsd:string) Multi-Valued)y NO

Description: The recordDestionation@mediaType property indicates the type of medizg
hat is to be used for the recording.

f the media type of the specified record destination is fixed (not removable), then the
alue of the recordDestination@mediaType property shall match the' actual physica
media type of the record destination. This single value can besretrieved through thg
GetAllowedValues() action.

f the media of the specified record destination is manually\removable (requires explici
Iser intervention) then the currently inserted physical -media shall match one of the
alues in the recordDestination@mediaType property. Inether words, the specified list o
media types indicates those that are acceptable for the recording. If the current physica
media does not match one of the acceptable media types, then the recording shall no
ake place on this record destination.

f the specified record destination supports-automatic swapping of media, such as 3
Jukebox recorder, then the recordDestination@mediaType property indicates which mediz
ype(s) shall be used for the recording,~Recording shall occur on the available media typs
hat appears earliest in the list. If none of the specified media types is available fo
ecording, then the recording shall not take place on this record destination.

f recording can not take place as described above, then lower preference record
jestinations may be used.((see Annex B.3.1.3). The set of allowed values for thg
fecordDestination@medialype property can be retrieved through the GetAllowedValues(
hction.

Examples: “HDD” SDVD-RW”

Default Value:“Vendor-defined.
Bort Order."Sequenced Lexical.

nput: The desired setting.

Dutput: The current setting.

Allowed Values: One of the allowed values for the AVTransport::RecordStorageMedium
state variable shall be specified. Please refer to the AVTransport service specification for
the table of allowed values.

B.3.1.2 recordDestination@targetURL

Namespace: srs Property Data Type: xsd:anyURI Multi-Valued: NO
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Description: The recordDestination@targetURL property shall contain a URL that
identifies the location, such as the location of a directory, where the recorded content is
to be stored.

Examples:
“file:///D:/MyDocuments/MyVideos”
“http://10.0.0.1/MyDocuments/MyVideos”

Default Value: Vendor-defined.

Sort Order: Lexical.
nput: The desired setting.
Dutput: The current setting.

8.3.1.3 recordDestination@preference

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NQ

Description: The recordDestination@preference property is™ useful when multiplg
fecordDestination properties are specified within the same regordSchedule or recordTash
bbject. In this case, the values indicate the preference~order of the multiple recorg
jestinations. Higher numbers indicate lower preference  The values do not have to be
contiguous.

f multiple recordDestination@preference properties’ have the same value, then the orde
bf preference in which their associated record’/ destinations are chosen is device
jependent.

f the recordDestination@preference property is not supported by an implementation
hen the order of preference of all specified record destinations is device-dependent.

Default Value: Vendor-defined.
Sort Order: Numeric.

nput: The desired setting.
Dutput: The current setting.

8.3.2 desiredRecordQuality

Namespace;. srs Property Data Type: CSV (xsd:string)  Multi-Valued: NQ

Description: The desiredRecordQuality property is used to express the desired o
preferred recording quality level(s) for a particular recordSchedule. Multiple recording
quality levels can be specified in the comma-separated value list of the
esiredRecordQuality property. If there is more than one value specified, then the values
indicate the desired recording quality, in order of preference, highest preference first. The
value “AUTQ” shall be supported by all implementations. When “AUTO” is included in the
list, it shall appear as the last value in the list and indicates that if none of the preceding
values are available, then the ScheduledRecording service is free to use any recording
quality level to maximize the probability that the recording actually takes place. When the
“‘AUTQ?” value is the only value in the list, then the ScheduledRecording service is free to
use any recording quality level.
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There are many ways to express recording quality. Some implementations use bitrates,
some use user-friendly labels etc. Some implementations might even support multiple
ways to express recording quality simultaneously. The desiredRecordQuality property is
used in conjunction with the desiredRecordQuality@type to allow implementations to
express these variations. However, since the desiredRecordQuality property can appear
only once, the acceptable recording quality levels for a particular recordSchedule are
restricted to a single type variation.

If an implementation is capable of encoding or transcoding, then it may do so in order to

chieve the desired recordina auality
~ 1 PA

Example: Assume a (hypothetical) implementation that supports the type variations
DEFAULT’, “ATSC” and “QLEVEL” for the desiredRecordQuality@type property.-The
ollowing table expresses the supported desiredRecordQuality property values for those
ariations and also indicates how the different type variations interrelate for this particula
implementation:

Table B.9 — desiredRecordQuality Example

“DEFAULT” “ATSC” “QLEVEL”
“HD" “1080p30” “Q1”
“1080p24”
“1080i60”
“720p60” “Q2
“720p30
“720p24”
“ED” “480p60” “Q3
“SD” “480p36°

“480p24”
“480i60”
“AUTO’ “AUTO” “AUTO’

p) Specifying “HD,ED” inthe desiredRecordQuality property and “DEFAULT” in the
desiredRecordQuality@type property will result in the following:

o If possible; the recording will be made using “HD” quality. In this case, it is up
to thelimplementation to determine exactly which recording quality level within
the “HD” range will be used for the recording.

e sIf\recording using “HD” quality is not possible, the recording will be made
using “ED” quality, if possible. Again, it is up to the implementation to
determine exactly which recording quality level within the “ED” range will be
used for the recording.

e |If the recording cannot be made in either “HD” or “ED” quality, then no
recording will be made.

b) Specifying “ED,SD,AUTO” in the desiredRecordQuality property and “DEFAULT” in
the desiredRecordQuality@type property will result in the following:

o If possible, the recording will be made using “ED” quality. It is up to the
implementation to determine exactly which recording quality level within the
“ED” range will be used for the recording.
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o If that is not possible, the recording will be made using “SD” quality, if
possible. It is up to the implementation to determine exactly which recording
quality level within the “SD” range will be used for the recording.

o If the recording cannot be made in either “ED” or “SD” quality, then the
recording will be made using any other available recording quality.

c) Specifying “720p60” in the desiredRecordQuality property and “ATSC” in the
desiredRecordQuality@type property will result in the following:

o If possible, the recording will be made using “720p60” quality

e |If that is not possible, no recording will be made.

Nhen the ScheduledRecording service responds to a GetAllowedValues() action with
esiredRecordQuality information, then the allowed values shall be listed in\order of
quality from highest quality to lowest. The value “AUTO” shall always be~present ang
hppear as the last item in the list.

Default Value: Vendor-defined.

Bort Order: Property Specific, based on the allowed values for the |[desiredRecordQualit)y

broperty. Ascending: lowest quality first.
nput: The desired setting.

Dutput: The current setting.

Allowed Values:

Table B.10 — Allowed values for the desiredRecordQuality Property

Value R/A Description
“AUTO” R If none of the quality levels preceding the “AUTO”
value are available, then any recording quality
level may be used. The “AUTO” value shall always
appear last in the list when present.
Vendor-defined X

3.3.2.1 desiredRedordQuality@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: There are many ways to express recording quality. Some implementations
Ise bitrates;\some use user-friendly labels etc. Some implementations might ever
support —multiple ways to express recording quality simultaneously. The
HesiredRecordQuality@type property is used to express which type variation is used in
ts aSsociated independent desiredRecordQuality property. The “DEFAULT” value shal
e‘supported and indicates which of the supported type variations is preferred by the

Default Value: Vendor-defined.
Sort Order: Lexical.
Input: The desired setting.

Output: The current setting.
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Allowed Values:

Table B.11 — Allowed values for the desiredRecordQuality@type Property

Value R/A Description

“DEFAULT” R Indicates the type variation that is preferred by the
device when expressing recording quality levels.

Vendor-defined X

B.4 Content Identification Related Properties

Table B.12 — Content Identification Related Properties

Property Name NS Data Type M-Val Reference
scheduledCDSObjectID srs xsd:string NO Annex B.4.1
scheduledCDSObjectiID@link srs xsd:string NO Annex B.4.1.1
scheduledChannellD srs xsd:string NO Annex B.4.2
scheduledChannellD@type srs xsd:string NO Annex B.4.2.1
scheduledChannellD@distriNetworkName srs xsd:string NO Annex B.4.2.2
scheduledChannellD@distriNetworklD srs xsd:string NO Annex B.4.2.3
scheduledStartDateTime srs xsd:string YES Annex B.4.3
scheduledDuration srs Xsd:string NO Annex B.4.4
scheduledProgramCode srs Xsd:string NO Annex B.4.5
scheduledProgramCode@type Srs xsd:string NO Annex B.4.5.1

8.4.1 scheduledCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledCDSObjectlD property contains the didl-lite:@id property
alue of the ContentDirectory“service object from which relevant metadata information ig
bxtracted to create the recordSchedule.

Default Value: N/A — Required on input.
Sort Order: Lexical‘or Lexical Numeric.

Fach implementation should use the sort method most appropriate for its method o
jenerating)didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string tha
containg, values that increment with each new object creation, then use Lexical Numeric
btherwise, use Lexical.

nput: The desired setting.

Output: The current setting.
B.4.1.1 scheduledCDSObjectiID@Ilink

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledCDSObjectID@Ilink contains a unique, vendor-defined link
identifier that unambiguously links its scheduledCDSObject/D property to a particular
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cdsReference property instance within the same recordSchedule object. See Annex B.17
for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link.

Input: N/A.

Output: The current setting.

8.4.2 scheduledChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: ‘N©

Description: The scheduledChannellD property provides channel information for the
fecordSchedule. Its format depends on the scheduledChannellD@type property as
ollows:

f scheduledChannellD@type = “ANALOG” then the scheduledChannellD property
contains the channel number.

Note that the label “ANALOG” actually is a misnomer. The format of the
scheduledChannellD property does not indicate the nature\of the channel (analog versus
Higital). Rather, it merely indicates the format of the labelA(for example, a single channe
humber versus a channel number pair). Therefore;sthe label “ANALOG” should bg
nterpreted as meaning: the scheduledChannellD<{property’s format is a single channe
humber.

"«

Examples: “5”, “7”, etc.

f scheduledChannellD@type = “DIGIFAL” then the scheduledChannellD property
contains the channel number pair “<Major Channel Number>,<Minor Channel Number>".

Note that the Ilabel “DIGITALY actually is a misnomer. The format of the
scheduledChannellD property_dees not indicate the nature of the channel (analog versus
Jigital). Rather, it merely indicates the format of the label (for example, a single channe
number versus a channelbnumber pair). Therefore, the label “DIGITAL” should be
nterpreted as meaning; the scheduledChannellD property’s format is a channel numbe
Dair.

Examples: “5,12\.95,2”, etc.

f scheduledChannellD@type = “FREQUENCY” then the scheduledChannellD property
contains théchannel center frequency, expressed in Hz.

Examples: “150125000” (VHF band), “615000000” (UHF band), “96500000” (FM band)
ptc.

If scheduledChannellD@type = “SI” then the scheduledChannellD property contains the
Service Information Triplet “<Network ID>,<Transport Stream ID>, <Service I|D>",
embedded in the content stream.

Examples: “0x1234,0xFEDC,0x0102”, “12345,23456,32109”, etc.

If scheduledChannellD@type = “LINE” then the scheduledChannellD property contains a
vendor-defined label identifying the line input.
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Examples: “Line 17, “AUX”, “Front”, “Rear”, etc.

If scheduledChannellD@type = “NETWORK” then the scheduledChannellD property
contains the URI that uniquely identifies the content to be recorded.

Examples:

‘http://upnp-server/streaml.mp2/”, “http://internet/stream2.mp2/”

Default Value: N/A — Required on input.

Sort Order: type Relationship.

e “ANALOG”: Numeric.

o “DIGITAL”: Sequenced numeric.
o “FREQUENCY”: Numeric.

o “S/”: Sequenced lexical.

o “LINE”: Lexical.

o “NETWORK”: Lexical.

o Vendor-defined: Vendor-defined sorting.
nput: The desired setting.
Dutput: The current setting.

8.4.2.1 scheduledChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@type property determines the format that is used
or the scheduledChannellD property.as defined above.

Default Value: N/A — Required ontinput.

Sort Order: Property Specific, based on the order in Table B.13. Ascending: first tablg
entry first. If there is a single vendor-defined value, it sorts in table position. If there arg
multiple vendor-defined\values, they sort lexically among themselves, all after the Tablg
B.13 entries in ascending order and all before the Table B.13 entries in descending order

nput: The desjred/setting.
Dutput: Théteurrent setting.
Allowed Values:

Table B.13 — Allowed values for the scheduledChannellD@type Property

Value R/A Description
“ANALOG” A At least one value in these rows shall be
- » supported by a compliant ScheduledRecording
DIGITAL A service implementation. Control points should
“EREQUENCY’ A support all values in these rows.
“Sp A
“LINE” A
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‘NETWORK”

Vendor-defined

< | 1>

B.4.2.2 scheduledChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@distriNetworkName property contains the name
of the Distribution Network that provides the channel, identified by the
scheduledChannellD property.

Default Value: Vendor-defined.
Sort Order: Lexical.

nput: The desired setting.
Dutput: The current setting.

8.4.2.3 scheduledChannellD@distriNetworkID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledChannellD@distriNetworklD~property contains an ID tha
iniquely identifies the Distribution Network that provides the channel, identified by the
scheduledChannellD property

Default Value: Vendor-defined.
Sort Order: Lexical.

nput: The desired setting.
Dutput: The current setting.

8.4.3 scheduledStartDatefime

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The_scheduledStartDateTime property indicates what date or day(s) ang
ime the recording-will take place. This property does not account for any recording timg
hdjustments such-as scheduledStartDate TimeAdjust, and device latencies.

[he sched=start format syntax of the scheduledStartDateTime property is defineg
in AnnexD:

Examples: “02-07T15:30:00” (February 7" 3:30pm), “2005-02-07T15:30:00” (February 7'
PQ0A5, 3:30pm), “MONT15:30:00” (Mondays at 3:30pm), “T15:30:00” (Every day at 3:30pm

Recording(s) will occur on the next occurrence(s) of the specified date or day(s) and time
until the total number of desired recordings (as indicated by the_tofalDesiredRecordTasks
property) has been made.

Note that the scheduledStartDateTime property is a multi-valued property. Therefore,
multiple date&times can be specified for the same recordSchedule. Recording will occur
on every next occurrence of any of the specified start date&times until the total number of
desired recordings (as indicated by the_totalDesiredRecordTasks property) has been
made.
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See Annex B.7.1 for further details on the use of the fotalDesiredRecordTasks property.

The value “NOW” is defined by this specification to indicate that the recording shall start
immediately (as soon as possible).

Default Value: N/A — Required on input.
Sort Order: Property Specific, in chronological order.

Input: The desired setting.

Dutput: The current setting.

8.4.4 scheduledDuration

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledDuration property indicates the scheduled“duration of the
ecording. The duration format syntax of the scheduledDurationproperty is defineg
{n Annex D.

Examples: “P01:30:00” (one hour and thirty minutes), “P2D01:15:00” (two-day ang
Eeventy five minutes recording).

[his property does not necessarily represent the exact réeording duration but represents
he scheduled recording duration. This property does-not account for any recording timg
hdjustments such as scheduledDurationAdjust, and_device latencies.

Default Value: N/A — Required on input.

Bort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time
irst.

nput: The desired setting.
Dutput: The current setting.

B.4.5 scheduledProgramCode

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The scheduledProgramCode property indicates the program code provideg
Dy a program duide service of a particular program item. The format of the program code
s defined by'\the program guide service. A scheduledProgramCode@type property shal
be specified-with this property to identify the program guide service used.

Default-Value: N/A — Required on input.

Sort’Order: Sorting on this property is meaningless and will be ignored.

Input: The desired setting.
Output: The current setting.

B.4.5.1 scheduledProgramCode@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The scheduledProgramCode@type property indicates the type of the
program guide service that defines the program code specified in the
scheduledProgramCode property. The format of this property is “<ICANN registered
domain>"“_” “<program code name>".

Example: “epg.com_GuideCode”.
Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.

nput: The desired setting.
Dutput: The current setting.
B.5 Matching Content Criteria Properties

Table B.14 — Matching Content Criteria Properties

Property Name NS Data Type M-val Reference
matchingName srs xsd:string IO Annex B.5.1
matchingName@type srs xsd:string NO Annex B.5.1.1
matchingName@subStringMatch srs xsd:boolean NO Annex B.5.1.2
matchinglD Srs xsd:string NO Annex B.5.2
matchingID@type srs xsd:string NO Annex B.5.2.1
B.5.1 matchingName
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingName property contains (part of) the name of a program o
series. To match the criteria of thissrecordSchedule, an external item’s name informatior
shall (partially) match the specified-matchingName value. Matching should be done using
lexical matching (see subclausg)3.2.30). It may be done using simple non-case-sensitive
matching (see subclasue 3.2.32).

Example: “NFL Worldcup 2005”, “Friends”.
Default Value: N/A.=*Required on input.
Sort Order: Lexical.

Note that{this is an exception to the normal rule of fype Relationship sorting. Thq
bquivalent! of type Relationship sorting may be achieved by including
+spsimatchingName@type” in the sort property list immediately in front of
+ér5:matchingName”.

Input: The desired setting.
Output: The current setting.
B.5.1.1 matchingName@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: IF set to “PROGRAM”, then the matchingName property contains a program
name. If set to “SERIES”, then the matchingName property contains a series name.

Default Value: N/A — Required on input.

Sort Order: Property Specific, based on the order in Table B.15. Ascending: first table
entry first.

Input: The desired setting.

Dutput: The current setting.
Allowed Values:

Table B.15 — Allowed values for the matchingName@type Property

Value R/A Description

‘PROGRAM’

= | 1=

“SERIES”

8.5.1.2 matchingName@subStringMatch

Namespace: srs Property Data Type: xsd:boé¢lean  Multi-Valued: NO

Description: If set to “71”, the value specified in the maichingName property is used for g
substring match search within the program or series ‘name (title). If set to “0”, the valug
specified in the matchingName property shall matchithe program or series name exactly.

Default Value: “71”.

Sort Order: Boolean.

nput: The desired setting.

Dutput: The current setting.

8.5.2 matchinglD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The-maiching/D property contains the unique ID of a program or series. Td
match the criteria-of this recordSchedule, an external item’s ID information shall matcH
he specified ynatchinglD value.

f the mafchinglID@type property is set to “SI PROGRAMID”, then the matchingl}
broperty is formatted as follows:

<Network ID>,<Transport Stream ID>,<Service ID>,<Program ID>".

If the matchinglD@type property is set to “SI_SERIESID”, then the matchinglD property
is formatted as follows:

“<Network ID>,<Transport Stream |ID>,<Service ID>,<Series ID>".

If the matchingID@type property is set to <ICANN Name>, then the matchinglD property
is formatted as follows:

“<Unique content ID, defined by the data provider>".
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Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored.
Input: The desired setting.

Output: The current setting.

B.5.2.1 matchinglD@type

amespace. sfs Property Data Type: xsd.string Multi-Valued: NO

Description: The matchingID@type property indicates the type of the ID that is containeg
in the matchingID property.

Default Value: N/A — Required on input.

Sort Order: Sorting on this property is meaningless and will be ignored,
nput: The desired setting.

Dutput: The current setting.

Allowed Values:

Table B.16 — Allowed values for the matchingID@type Property

Value R/IA Description

“SI_PROGRAMID”

[

“*SI_SERIESID”

[By]

<ICANN Name>_<Identifier>

3

<ICANN Name>: The ICANN name of the
organization that defines the format and values of
the matchingID property.

<Identifier>: A unique identifier for the particular
ID type, defined by that organization.

Examples: “mycompany.com_ID1”,
“upnp.org_SpeciallD”.

B.6 Matching Qualifying Criteria Properties

Table B.17 — Matching Qualifying Criteria Properties

Property Name NS Data Type M-Val Reference
matchingChannellD Srs xsd:string YES Annex B.6.1
matchigChannelID@type srs xsd:string NO Annex B.6.1.1
mfatchingChannellD@distriNetworkName Srs xsd:string NO Annex B.6.1.2
matchingChannellD@distriNetwork/D Srs xsd:string NO Annex B.6.1.3
matchingStartDate TimeRange Srs xsd:string YES Annex B.6.2
matchingDurationRange Srs xsd:string YES Annex B.6.3
matchingRatingLimit Srs xsd:string YES Annex B.6.4
matchingRatingLimit@type Srs xsd:string NO Annex B.6.4.1
matchingRatingLimit@equivalentAge srs xsd:string NO Annex B.6.4.2
matchingEpisodeType Srs xsd:string NO Annex B.6.5
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B.6.1 matchingChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingChannellD property contains a scheduledChannellD value. lts
format depends on the matchingChannellD@type property. To match the criteria of this
recordSchedule, an external item’s channel information (after translation into the format
of a scheduledChannellD property) shall match one of the specified matchingChannellD
values. If this property is omitted from the recordSchedule, the external item’s channel
nformation is not taken into consideration to determine a match

Default Value: N/A — Not used if omitted on input.

Sort Order: Same as scheduledChannellD.

nput: The desired setting.
Dutput: The current setting if specified on input. Otherwise not present:

3.6.1.1 matchingChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingChannellD@type property determines the format that is useg
or the matchingChannellD property as defined in Annexes’B.4.2 and B.4.2.1.

Default Value: N/A — Not used if omitted on input .

Bort Order: Same as scheduledChannellD@type.

nput: The desired setting.
Dutput: The current setting if specified‘on input. Otherwise not present.

3.6.1.2 matchingChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingChannellD@distriNetworkname property definition is identica
o the scheduledChanneflD@distriNetworkName property definition. See Annex B.4.2.2
or details.

Default Value:(N/A — Not used if omitted on input.

Sort Order) Same as scheduledChannellD@distriNetworkName property.

nputxThe desired setting.

Dutput: The current setting if specified on input. Otherwise not present.

B.6.1.3 matchingChannellD@distriNetworklD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchinChannellD@distriNetworkID property definition is identical to
the scheduledChannellD@distriNetwork property definition. See Annex B.4.2.3 for details.

Default Value: N/A — Not used if omitted on input.

148 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Sort Order: Same as scheduledChannellD@distriNetworkID property.

Input: The desired setting.
Output: The current setting if specified on input. Otherwise not present.

B.6.2 matchingStartDateTimeRange

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

escription: The maichingstartDate [iImeRange property contains a daie range. [hé
start-range format syntax of the matchingStartDateTimeRange property is defined
in Annex D.

[he value specified after the “/” shall be equal or greater than the value specified before
he “/1!'

o match the criteria of this recordSchedule, an external item’s start:date and time
nformation shall fall within one of the specified matchingStartDate TimgRange ranges. If
his property is omitted from the recordSchedule, the external item/s’/start date and time
nformation is not taken into consideration to determine a match;

Note: The matchingStartDateTimeRange property is different from the activePeriod
broperty in that the first identifies the actual matching -eriteria whereas the second
dentifies the period of time when potential matches are to-be examined.

Default Value: N/A — Not used if omitted on input.

Sort Order: Sequenced Sort of two date&time _subvalues separated by “/”.
Both subvalues are sorted in chronological order.

nput: The desired setting.

Dutput: The current setting if specified on input. Otherwise not present.

8.6.3 matchingDurationRahge

Namespace: srsProperty-Data Type: xsd:string Multi-Valued: YES

he matchingDurationRange property contains a duration range. The duration-rangse
ormat syntax of the*matchingDurationRange property is defined in Annex D.

[he value specified after the “/” shall be equal or greater than the value specified before
he “/”.

o match the criteria of this recordSchedule, an external item’s duration information (afte
ranslation into the format of a scheduledDuration property) shall fall within the specified
matchingDurationRange range. If this property is omitted from the recordSchedule, the
external item’s duration information is not taken into consideration to determine a match.

Default Value: N/A — Not used if omitted on input.
Sort Order: Sequenced Sort of two duration subvalues separated by “/”.
Input: The desired setting.

Output: The current setting if specified on input. Otherwise not present.
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B.6.4 matchingRatingLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The matchingRatingLimit property indicates a maximum allowed rating.
Several different rating systems are available. The rating system is indicated in the
matchingRatingLimit@type property. The allowed values for the matchingRatingLimit
property depend on the rating system used.

Common rating systems as well as their allowed rating values (in order of ascending
estriction level beginning with the most lenient) for each rating system are defined below.

Dther values may be specified using other rating systems identified by their ACANN
jomain names.

o match the criteria of this recordSchedule, an external item’s rating information shall be
less than or equal to all of the specified matchingRatingLimit values. If this property is
bmitted from the recordSchedule, the external item’s rating informatiof,.is not taken intd
consideration to determine a match. If the external item does, hot contain rating
nformation and this property is specified, the external item will not‘be’recorded.

Default Value: N/A — Not used if omitted on input.
Sort Order: type Relationship.

-or each value of matchingRatingLimit@type, based on the order in the table associated
vith the matchingRatingLimit@type property belowtAscending: first table entry first.

nput: The desired setting.
Dutput: The current setting if specified on.input. Otherwise not present.
Allowed Values: The allowed values for the matchingRatingLimit property depends on

he matchingRatingLimit@type property. The following tables list the allowed values fo
bach defined rating system.

[Table B.18 — Allowed values for the matchingRatingLimit Property Using the MPAA
Rating'System (matchingRatingLimit@type = “MPAA.ORG”)

Value R/A Description
“G” R General Audiences.
“PG” R Parental Guidance Suggested.
“‘PG-13" R Parents Strongly Cautioned.
“‘R” R Restricted.
“NCETE R No One 17 and Under Admitted.
‘N R Not Rated Yet.

Table B.19 — Allowed values for the matchingRatingLimit Property Using the RIAA
Rating System (matchingRatingLimit@type = “RIAA.ORG”)

Value R/A Description

Non-explicit Content

3 | 1=

“PA-EC” Parental Advisory — Explicit Content
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Table B.20 — Allowed values for the matchingRatingLimit Property Using the ESRB
Rating System (matchingRatingLimit@type = “ESRB.ORG”)

Value R/A Description

m
Q

Early Childhood.

Everyone.

m | m
m | Im
(=)
+:

Everyone 10 and Older.

Teen.

Mature.

Adults Only.

T (I || [ |13 |

|% |g; £ |15

Rating Pending.

Table B.21 — Allowed values for the matchingRatingLimit Property Using the
TVGUIDELINES Rating System (matchingRatingLimit@type =
“TVGUIDELINES.ORG”)

Value R/IA Description
“TV-Y” R All Children.
“TV-Y7” R Directed to Qlder) Children.
“TV-Y7FV’ R Directed to Qlder Children — Fantasy Violence.
“TV-G” R General ‘Audience.
“TV-PG” R Parental Guidance Suggested.
“TV-14" R Parents Strongly Cautioned.
“TV-MA” R Mature Audience Only.

8.6.4.1 matchingRatingLimit@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingRatingLimit@type property indicates the rating system used in
he matchingRatingLimit -property. Several different rating systems are available. Thgq
bllowed values for the maichingRatingLimit property depend on the rating system used.

Dther rating systems 'may be specified using their ICANN domain names.

[his is not a_matching property. It is used in conjunction with the matchingRatingLimi

broperty and-idéntifies the used rating system.
Default Value: N/A — Required in input.

Sort Order: Lexical.

nput: The desired setting.

Output: The current setting.
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Allowed Values:

Table B.22 — Allowed values for the matchingRatingLimit@type Property

Value R/A Description Remarks
“MPAA.ORG” A The Motion Picture | At least one value in these rows
Association of America. shall be supported by a
, " ) compliant ScheduledRecording
RIAA.ORG A The  Recording Industry | service implementation. Control
Association of America. points should support all values
“ESRB.ORG” A The Entertainment Software | '" these rows.
Rating Board.
“TVGUIDELINES.ORG” A TV Parental Guidelines.
<ICANN Name>_<Identifier> X <ICANN Name>: The

ICANN name of the
organization that defines
the rating.

<ldentifier>: A unique
identifier for a particular
rating system, defined by
that organization.

Examples:
“mycompany.com_RS1”,
“upnp.org_ratingx”.

3.6.4.2 matchingRatingLimit@equivalentAge

Namespace: srs Property Data Type:)xsd:string Multi-Valued: NO

Description: The matchingRatingLimit@equivalentAge property indicates the equivalen
hge of the rating system used in the matchingRatingLimit property. The equivalent age is
he minimum age of the underlying rating system which allows the user to view the
content.

The matchingRatingLimit@equivalentAge property is highly recommended if thd
matchingRatingLimit property_isyspecified and the rating of referenced rating system car
pe translated to a minimum, age. If the rating system does not specify equivalent age
alues, or the specific rating value does not specificy an equivalent age, then thig
broperty is not allowed.

Default Value: N/A.="Required in input.
Sort Order: Lexical.
nput: Thédesired setting.

Dutput: The current setting.

B.6¥5  matchingEpisodeType

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchingEpisodeType property indicates the type of content to be
recorded in terms of its broadcast novelty. To match the criteria of this recordSchedule,
an external item’s episode type information shall match the specified
matchingEpisodeType value. If this property is omitted from the recordSchedule, the
external item’s episode type information is not taken into consideration to determine a

152 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

match. If the external item does not contain episode type information and this property is
specified, the external item will not be recorded.

Default Value: N/A — Not used if omitted on input.

Sort Order: Property Specific, based on the order in Table B.23. Ascending: first table
entry first.

Input: The desired setting.

Dutput: The current setting if specified on input. Otherwise not present.
Allowed values:

Table B.23 — Allowed values for the matchingEpisodeType Property

Value R/A Description
“ALL” R All programs are recorded.
“FIRST-RUN” R Only programs that haveyan original air date equal
to the current date are-recorded.
“REPEAT” R Only programs that, have an original air date
earlier than the-current date are recorded.

B.7 Content Control Properties

Table B.24 — Content Control Properties

Property Name NS Data Type M-Val Reference
totalDesiredRecordTasks Srs xsd:unsignedint NO Annex B.7.1
scheduledStartDate TimeAdjust Srs xsd:string NO Annex B.7.2
scheduledDurationAdjust Srs xsd:string NO Annex B.7.3
activePeriod srs xsd:string NO Annex B.7.4
durationLimit Srs xsd:string NO Annex B.7.5
durationLimit@effect srs xsd:string NO Annex B.7.5.1
channelMigration Srs xsd:boolean NO Annex B.7.6
timeMigration srs xsd:boolean NO Annex B.7.7
allowDuplicates Srs xsd:boolean NO Annex B.7.8

8.7.1 totalDesiredRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The fotalDesiredRecordTasks property indicates the maximum number of

LT L H 4 atad H+ha H A0 AL PN th ot L b
CULUUIUTdOon mrotarivc o, doouluialtyu \AALLA [=} uIVCII TCouUIruouriicouurc uarat AAALL A\~ A'Avi] 1%
generated over the lifetime of the recordSchedule. A value of 0 means that an unlimited
number of recordTask instances can be spawned from the recordSchedule.

This property is used to enable or disable recurrence. If a value different from 1 is
specified in the totalDesiredRecordTasks property, then the recordSchedule shall remain
active after the first recordTask has been spawned and shall monitor its internal state to
determine if the conditions that caused the first recordTask to be spawned are met again
in the future. Whenever this happens, a new recordTask shall be spawned until the total
number of spawned recordTask instances reaches the value, specified in the
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totalDesiredRecordTasks property. The activePeriod property can be used to terminate
this process prematurely.

Default Value: 1 (recurrence is disabled by default).
Sort Order: Numeric.
Input: The desired setting.

Output: The current setting.

B.7.2 scheduledStartDateTimeAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: ‘N©

Description: The scheduledStartDate TimeAdjust property indicates a timecpériod to be
bpplied as an adjustment to the scheduled start time. The duration-adj format syntax
bf the scheduledStartDate TimeAdjust property is defined in Annex D.

Note that the scheduledStartDateTimeAdjust property can take~on both positive ang
negative values. Negative values provide pre-roll functionality (notice the + sign in the
ormula below) whereas positive values allow for starting the récofding a certain period of
ime into the recording. The actual scheduled start time is calculated as:

hctualScheduledStartDate Time = scheduledStartDateTime +
scheduledStartDate TimeAdjust

Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: from longest negativg
blapsed time to longest positive elapsed time:

nput: The desired setting.
Dutput: The current setting.

B.7.3 scheduledDurationAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The .schéeduledDurationAdjust property indicates a period of time to bq
bpplied as an adjustment to the scheduled duration time. The duration-adj forma
byntax of the seheduledDurationAdjust property is defined in Annex D.

Note that<dhe scheduledDurationAdjust property can take on both positive and negative
alues.. Positive values provide post-roll functionality whereas negative values allow fo
bnding-.the recording a certain time period before the end of the recording. The actua
schieduled end time and actual scheduled duration are calculated as:

actualScheduledEndDate Time

scheduledStartDate Time + scheduledDuration +
scheduledDurationAdjust

actualScheduledEndDate Time —
actualScheduledStartDate Time

actualScheduledDuration

= scheduledDuration + scheduledDurationAdjust —
scheduledStartDate TimeAdjust
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Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: from longest negative
elapsed time to longest positive elapsed time.

Input: The desired setting.
Output: The current setting.

B.7.4 activePeriod

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The activePeriod property indicates the date&time range within whieh thg
fecordSchedule is active; that is: the recordSchedule shall not spawn any frecordTask
[nstances whose actualStartDateTime fall outside the period specified in the activePeriod
property. The start-range format syntax of the activePeriod property is defineg
{n Annex D.

he value specified after the “/” shall be equal or greater than theryalue specified beforg
he “/”.

\ recordSchedule shall not generate new recordTask instances for programs broadcas
hfter the expiration date.

\ value of “NOWV/INFINITY” means that recordTasks,corresponding to content that ifg
bvailable from the current time of day into the future are spawned. A value o
PAST/INFINITY’ means that there are no_time-based restrictions on recordTask
nstances that are created. Implementations“that are able to temporarily preservs
ransitory content that was broadcast in the ‘past are allowed to record content that wag
broadcast in the past. For implementatiens that are not able to temporarily preservg
content, “PAST/INFINITY” is equivalentto “NOW/INFINITY”.

Note: The activePeriod property cis' different from the_matchingStartDate TimeRangd
broperty in that the first identifies ‘the period of time when potential matches are to bg
bxamined whereas the second identifies the actual matching criteria.

Default Value: “PAST/INEINITY”.

Sort Order: Sequenced Sort of two date&time subvalues separated by “/”.
Both subvalues-are sorted in chronological order.

nput: The desired setting.

Dutput:\The current setting.

B.7.:5 durationLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit property indicates the maximum allowed duration of the
recording. The duration-long format syntax of the durationLimit property is defined
in Annex D.

If the actual duration of the recording exceeds the value specified in the durationLimit
property, then the ScheduledRecording service shall stop recording and either delete the
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partially recorded content so far or preserve part of the recorded content depending on
the current setting of the durationLimit@effect property.

If the durationLimit property is set to “INFINITY”, then no limit is in effect.

Example: the value “P02:30:00” indicates that the recording shall be stopped after two
and a half hours.

Default Value: Vendor-defined.

Sort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed tim¢g
irst.

nput: The desired setting.
Dutput: The current setting.

B8.7.5.1 durationLimit@effect

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The durationLimit@effect property determinés—'the behavior of the
fecordSchedule when the duration of the content exceedsthe value specified in thg
flurationLimit property.

f set to “SKIP”, then the partially recorded content is-deleted once the actualDuration of
he recording exceeds the value specified in the dufationLimit property.

f set to “LAST”, then only the latest part (in fength equal to the value specified in the
furationLimit property) of the content is preserved, effectively deleting the first part of thq
ecording.
f set to “FIRST”, then only the initial ‘part (in length equal to the value specified in thg
furationLimit property) of the contenfiis preserved, effectively deleting the last part of the
ecording.

Default Value: Vendor-defined:

Sort Order: Property Specific, based on the order in Table B.25. Ascending: first tablg
bntry first.

nput: The desired)setting.
Dutput: The Current setting.
Allowed Values:

Table B.25 — Allowed values for the durationLimit@effect Property

Value R/A Description
‘SKIP” A At least one value in these rows shall be
) supported. Control points should support all values
LAST A in these rows.
EIRST” A

B.7.6 channelMigration

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO
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Description: A program’s scheduled channel might change between the time the
recordSchedule was created and the actual broadcast time. If this property is set to “7”,
then the ScheduledRecording service shall automatically follow the program if it moves to
another channel (The reservation will be tracking broadcast channel change). If this value
is set to “0”, then the ScheduledRecording service does not follow the program, and the
recording will take place on the channel that was specified at the time the
recordSchedule created the accociated recordTask.

Default Value: Vendor-defined.

Sort Order: Boolean.
nput: The desired setting.

Dutput: The current setting.

B.7.7 timeMigration

Namespace: srs Property Data Type: xsd:boolean  Mufti-Valued: NO

Description: A program’s scheduled date&time might change between the time thg
lecordSchedule was created and the actual broadcast time. Ifthis property is set to “1”
hen the ScheduledRecording service shall automatically folow the program if it moves td
hnother date&time (The reservation will be tracking broadcast date&time change). If thig
alue is set to “0”, then the ScheduledRecording service 'does not follow the program, ang
he recording will take place at the date&time that" was specified at the time thq
fecordSchedule created the accociated recordTask:

Default Value: Vendor-defined.
Sort Order: Boolean.

nput: The desired setting.
Dutput: The current setting.

B.7.8 allowDuplicates

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: If set.to “7”, then programs are recorded, even if a duplicate program has
hlready been recorded as a result of the recordSchedule. If set to “0”, no duplicates are
ecorded. Detection of duplicate programs is device- and EPG-dependent.

Default Value: Vendor-defined.

Sort-Order: Boolean.

nput: The desired setting.

Output: The current setting.
B.8 Storage Related Properties

Table B.26 — Storage Related Properties

Property Name NS Data Type M-Val Reference
NO

persistedRecordings Srs xsd:unsignedint Annex B.8.1
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persistedRecordings@/atest Srs xsd:boolean NO Annex B.8.1.1
persistedRecordings@preAllocation srs xsd:boolean NO Annex B.8.1.2
persistedRecordings@storedLifetime Srs xsd:string NO Annex B.8.1.3
B.8.1 persistedRecordings
Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

ecordings for a given recordSchedule that will be preserved at all times, once available
Fven when the ScheduledRecording service needs to make space for other recordings
his minimum number of recordings (that is: the actual content) generated by~ the
recordSchedule will not be deleted. However, if more recordings, associated| with the
fecordSchedule exist, then these excess recordings may be deleted® by the
5cheduledRecording service. Whether the oldest or the newest excess recordings will bg
jeleted depends on the value of the persistedRecordings@/atest property.

Default Value: Vendor-defined.
Sort Order: Numeric.

nput: The desired setting.
Dutput: The current setting.

3.8.1.1 persistedRecordings@latest

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The persistedRecordings@Jatest property indicates whether newest o
bldest recordings are preserved. If set:t0-* 1", then the newest recordings are preserved
he recordings prior to these may be. deleted when more recent content is recorded.

f set to “0”, then the oldest recordings are preserved. Older content will never be deleted
o make room for newer content.

Default Value: Vendor-defined.
Sort Order: Boolean.

nput: The desjred’setting.
Dutput: The:current setting.

3.8.1.2 persistedRecordings@preAllocation

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The persistedRecordings@preAllocation property indicates whether to
reserve storage space on beforehand to accommodate for the number of recordings as
indicated by the persistedRecordings property. If set to “1”, adequate storage space is
reserved. To reserve storage space, the ScheduledRecording service calculates a best
estimate based on parameters such as record quality, start time and duration adjustment
etc. However, the ScheduledRecording service can never guarantee that sufficient
storage space is reserved to accommodate the total number of recordings, specified in
the persistedRecordings property. If set to “0”, no storage space is reserved.
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Default Value: Vendor-defined.
Sort Order: Boolean.

Input: The desired setting.
Output: The current setting.

B.8.1.3 persistedRecordings@storedLifetime

amespace. sfs Property Data Type: xsd.string Multi-Valued: NO

Description: The persistedRecordings@storedLifetime property indicates the minimun
ime recorded content associated with a recordSchedule will be preserved after the
ecording completes. This will prohibit a recording from being deleted by the auto-deletq
pperation within the specified time period. The duration-any format _syntax of the
persistedRecordings@storedLifetime property is defined in Annex D.

f the value is set to “INFINITY”, then the content shall never be automatically deleted.
A\ value of “ANY” indicates that the content can be deleted at any time by the auto-delete
pperation. However, it is recommended that a ScheduledRecording service
mplementation only deletes content when space is needed.
Default Value: Vendor-defined.

Bort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed time
irst. “ANY” is considered the shortest elapsed.dime possible; “INFINITY” is considered
he longest elapsed time possible.
nput: The desired setting.
Dutput: The current setting.

B.9 Schedule State Properties

Table B.27 — Schedule State Properties

Property Name NS Data Type M-Val Reference
scheduleState srs xsd:string NO Annex B.9.1
scheduleState@curtentErrors srs CSV (xsd:int) NO Annex B.9.1.1
abnormalTasksEXjst srs xsd:boolean NO Annex B.9.2

8.9.1 ScheduleState
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
S  to—Tt , 5 i I | -

recordSchedule itself.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on the order in Table B.28. Ascending: first table
entry first.

Input: N/A.
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Output: The current setting.
Allowed Values:

Table B.28 — Allowed values for the scheduleState Property

Value R/A Description

“OPERATIONAL” R recordSchedule is operating and spawning
recordTask instances as scheduled.

“COMPLETED” R recordSchedule is completed and reached final
disposition. No properties will change.

“ERROR” R recordSchedule ceases spawning record-Pask
instances due to error.

8.9.1.1 scheduleState@currentErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The scheduleState@currentErrors property indicatesthe current error(s
hat cause the schedule to be in the “ERROR” state. This error |ist pertains specifically tq
he behavior of a recordSchedule and describes a recordSchedule’s inability to create
new tasks. When the scheduleState property has the~value “OPERATIONAL”, the
scheduleState@currentErrors property shall be empty. The“list of error codes are listeg
In Table B.29.

Default Value: N/A — Output only.
Bort Order: Sequenced Numeric.
nput: N/A.

Dutput: The current setting.
Allowed Values:

Table B.29 — Allowed values for the scheduleState@currentErrors Property

Value R/A Description

0-99 N/A Reserved

100 R General error — an error is detected but the cause can not be identified.

101 A The number of spawned recordTask instances has reached some device
dependent limit.

102 A EPG information not available.

103 A recordSchedule is disabled by the user.

104 A Insufficient rﬂf_rpory - TheAlsTyst'em c{oes not have enough system memory to
create-any-addittonatrecordfaskinstances:

105 A General resource error — some system related resource is causing the
recordSchedule to malfunction.

106-149 A Reserved for future recordSchedule error codes.

150-199 X Vendor extended recordSchedule error codes.

200 and above N/A Reserved for future extensions.
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B.9.2 abnormalTasksEXxist

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: If this property is set to “1”, then that indicates that at least one abnormal
recordTask exists for the recordSchedule. If this property is set to “0”, then no abnormal
recordTask exists for the recordSchedule. A recordTask is considered abnormal if it
reaches any state other than “/IDLE.READY”, “ACTIVE.RECORDING.FROMSTART.OK”
or “DONE.FULL".

Default Value: N/A — Output only.
Sort Order: Boolean.

nput: N/A.

Dutput: The current setting.

B.10 Statistics Properties

Table B.30 — Statistics Properties

Property Name NS Data Type M-Val Reference
currentRecordTaskCount Srs xsd:unsignedint NO Annex B.10.1
totalCreatedRecordTasks srs xsd:unsignedint NO Annex B.10.2
totalCompletedRecordTasks srs xsd:unsignedint NO Annex B.10.3

B8.10.1 currentRecordTaskCount

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NQ

Description: The currentRecordTaskCount property indicates the number of existing
fecordTask instances that are .«Gurrently associated with a given recordSchedule
Previously generated recordTask*instances that have finished recording and that havg
been (auto-)deleted by the ScheduledRecording service are not taken into account.

Default Value: N/A — Output only.
Sort Order: Numeri¢.

nput: N/A.

Dutput: The'current setting.

B.10.2\tfotalCreatedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The fofalCreatedRecordTasks property indicates how many recordTask
instances have been created during the lifetime of the associated recordSchedule. This
includes previously generated recordTask instances that have finished recording and that
have been (auto-)deleted by the ScheduledRecording service.

Default Value: N/A — Output only.

Sort Order: Numeric.
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Input: N/A.
Output: The current setting.

B.10.3 totalCompletedRecordTasks

Namespace: srs Property Data Type: xsd:unsignedint Multi-Valued: NO

Description: The fotalCompletedRecordTasks property indicates how many recordTask
instances have been completed (that is: reached any of the “DONE.xxx” states, during
he lifetime of the associated recordSchedule. This includes previously generated
recordTask instances that have finished recording and that have been (auto-)deleted by
he ScheduledRecording service.

Default Value: N/A — Output only.
Sort Order: Numeric.

nput: N/A.

Dutput: The current setting.

B.11 Task General Properties

Table B.31 — Task General Properties

Property Name NS Data’Type M-Val Reference
recordSchedulelD Srs xsd:string NO Annex B.11.1
recordedCDSObject!D srs xsd:string NO Annex B.11.2
recordedCDSObjectID@link Srs xsd:string NO Annex B.11.2.1

B.11.1  recordSchedulelD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The recordSchedulelD property contains the value of the @id property of
he recordSchedule that-generated the recordTask.

Default Value: N/A < Output only.
Sort Order: Lexical or Lexical Numeric.

Fach implementation should use the sort method most appropriate for its method o
jenerating @id values. If @id values contain a numeric (sub)string that contains values
hat increment with each new object creation, then use Lexical Numeric; otherwise, usg

| exical:

Output: The current setting.
B.11.2 recordedCDSObjectIiD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The recordedCDSObjectID property contains the didl-lite:@id property
value of the ContentDirectory service object that represents the content recorded by the
recordTask.

Default Value: N/A — Output only.
Sort Order Lexical or Lexical Numeric.

Each implementation should use the sort method most appropriate for its method of
generating didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string tha
contains values that increment with each new object creation, then use Lexical Numeric
btherwise, use Lexical.

nput: N/A.
Dutput: The current setting.

8.11.2.1 recordedCDSObjectiID@link

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The recordedCDSObjectiID@link contains a ufique, vendor-defined link
dentifier that unambiguously links its recordedCDSObjeciB” property to a particula
tdsReference property instance within the same recordFask object. See Annex B.17 fo
Jetails.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link properly.

nput: N/A.
Dutput: The current setting.
B.12 Task Content Identification Properties

Table B.32,—Task Content Identification Properties

Property Name NS Data Type M-Val Reference
taskCDSObjectID Srs xsd:string NO Annex B.12.1
taskCDSObjectID@llink srs xsd:string NO Annex B.12.1.1
taskChannellD Srs xsd:string NO Annex B.12.2
taskChannéllD@type srs xsd:string NO Annex B.12.2.1
taskChannellD@distriNetworkName srs xsd:string NO Annex B.12.2.2
taskChannellD@distriNetworkID srs xsd:string NO Annex B.12.2.3
taskStartDateTime srs xsd:string NO Annex B.12.3
taskDuration Srs xsd:string NO Annex B.12.4
taskProgramCode srs xsd:string NO Annex B.12.5
taskProgramCode@type srs xsd:string NO Annex B.12.5.1
recordQuality Srs xsd:string YES Annex B.12.6
recordQuality@type srs xsd:string NO Annex B.12.6.1
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B.12.1 taskCDSObjectID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The faskCDSObjectID property contains the didl-lite@id property value of
the ContentDirectory service object from which relevant metadata information was
extracted to create the recordSchedule that generated this recordTask.

Default Value: N/A — Output only.

Sort Order: Lexical or Lexical Numeric.

Fach implementation should use the sort method most appropriate for its method o
penerating didl-lite:@id values. If didl-lite:@id values contain a numeric (sub)string tha
contains values that increment with each new object creation, then use LexicahNumeric
btherwise, use Lexical.

nput: N/A.
Dutput: The current setting.

B.12.1.1 taskCDSObjectiID@link

Namespace: srs Property Data Type: xsd:siring Multi-Valued: NO

Description: The taskCDSObjectID@Ilink contains a unique, vendor-defined link identifie
hat unambiguously links its taskCDSObjectID pfoperty to a particular cdsReferencq
broperty instance within the same recordTask object. See Annex B.17 for details.

Default Value: N/A — Output only.

Sort Order: Same as cdsReference@link<property.

nput: N/A.

Dutput: The current setting.

B8.12.2 taskChannellD

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The~{askChannellD property indicates the actual channel that is used fo
he recording. (Its~format depends on the taskChannellD@type property. The possible
ormats and the dependency on the taskChannellD@type property are identical to the
possible (formats of the scheduledChannellD and its dependency on the
schedulédChannellD@type property as described in Annexes B.4.2, and B.4.2.1.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD property.

Input: N/A.
Output: The current setting.

B.12.2.1 taskChannellD@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
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Description: The taskChannellD@type property determines the format that is used for
the taskChannellD property as defined above. See Annex B.4.2.1 for details and allowed
values.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD@type property.

Input: N/A.

Dutput: The current setting.

B.12.2.2 taskChannellD@distriNetworkName

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskChannellD@distriNetworkname property definition'is identical tg
he scheduledChannellD@distriNetworkName property definition. See J/Ahnex B.4.2.2 fo
Jetails.

Default Value: N/A — Output only.

Sort Order: Same as scheduledChannellD@distriNetworkName property.

nput: N/A.
Dutput: The current setting.

B3.12.2.3 taskChannellD@distriNetworklD

Namespace: srs Property Data-Type: xsd:string Multi-Valued: NO

Description: The taskChannellD@disttiNetworkID property definition is identical to the
scheduledChannellD@distriNetwork.property definition. See Annex B.4.2.3 for details.

Default Value: N/A — Output only:

Sort Order: Same as schedutedChannellD@distriNetworkID property.

nput: N/A.
Dutput: The currentsetting.

B.12.3 taskStartDateTime

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The faskStartDateTime property indicates the actual start date&time (baseg
bn'vthe current information) of the recording. This date&time does not include any
. 4+ 4+ Tk £l o o +h £ L. Of t N ot T Al £ 4 Tk 1 e
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time format syntax of the taskStartDate Time property is defined in Annex D.

Default Value: N/A — Output only.
Sort Order: Property Specific, in chronological order.
Input: N/A.

Output: The current setting.
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B.12.4 taskDuration
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskDuration property indicates the actual duration (based on the
current information) of the recording. This duration does not include any adjustments.
These are reflected in the faskDurationAdjust property. The duration format syntax of
the taskDuration property is defined in Annex D.

Default Value: N/A — Output only

Bort Order: Property Specific, based on elapsed time. Ascending: shortest elapsed. time
irst.

nput: N/A.
Dutput: The current setting.

B.12.5 taskProgramCode

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskProgramCode property indicates the 'actual program code that is
ised for the recording. The format is identical’ to the format of the
scheduledProgramCode property. See Annex B.4.5 for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningléss and will be ignored.

nput: N/A.

Dutput: The current setting.

8.12.5.1 taskProgramCode@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The taskPregramCode@type property indicates the type of the program
juide service that defines the program code specified in the faskProgramCode property

fhe format is identical to the format of the scheduledProgramCode@type property. Seq
Annex B.4.5.1 for details.

Default Value: N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.

nput:)N/A.

outputThe current Setting-

B.12.6 recordQuality
Namespace: srs Property Data Type: xsd:string Multi-Valued: YES

Description: The recordQuality property expresses the recording quality level that is
used for a particular recordTask.
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When the recordTask is in the “IDLE” phase (the actual recording has not started yet),
this property contains a best-known estimate of the recording quality for the recording.
Therefore, the recordQuality property shall contain one of the vendor-defined values
supported by the ScheduledRecording service. The value “AUTO” is not allowed. If the
implementation does not have enough information to generate a value with some
accuracy, then the value “UNKNOWN” shall be used.

When the recordTask is in the “ACTIVE” or “DONE” phase, the recordQuality property

shall contain one of the values supported by the implementation, that describes the
ctual rnpnrr‘ling qnnlify The values “ALITO” and “LUNKNOWN?” are not allowed

[here are many ways to express recording quality. Some implementations use bitrates
some use user-friendly labels etc. Some implementations might even support multiple
vays to express recording quality simultaneously. The recordQuality property,isxused ir
conjunction with the recordQuality@type to allow implementations to express, these typq
ariations.

For each type variation, the allowed values for the recordQuality property shall be the
same as the allowed values supported for the corresponding type variation of the
esiredRecordQuality property, except that “UNKNOWN” replaces “AUTO”.

Note that the recordQuality property is a multi-valued propgrty. Therefore, the actua
ecording quality level can be expressed using different type variations simultaneously
A\s a baseline, all implementations shall support type.variation “DEFAULT’. All recorg
quality levels expressed in a certain type variation shall have equivalent quality levels
bxpressed in all other type variations, supported by the implementation. If arn
mplementation supports multiple type variations £0yexpress recording quality, then it shal
brovide the recording quality level expressed infall’supported type variations.

Example: Assume a (hypothetical) implementation that supports the type variationg
DEFAULT”, “ATSC” and “QLEVEL” for.the recordQuality@type property. The followind
able expresses the supported recordQuality property values for those variations and alsg
ndicates how the different type varjations interrelate for this particular implementation:

Table-B.33 — recordQuality Example

“DEFAULT” “ATSC” “QLEVEL”
“HD” “1080p30” “Q1”
“1080p24
“1080i60”
“720p60” “Q2”
“720p30°
“720p24"
“ED” “480p60” “Q3”
SH 486p36
“480p24”
“480i60”
“UNKNOWN” “UNKNOWN” “UNKNOWN”

e Assuming the actual recording quality of a recordTask is “720p60” (as an
example), then the recordTask object shall include three instances of the
recordQuality property as illustrated by the following XML fragment:
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<recordQuality type="DEFAULT">HD</recordQuality>
<recordQuality type="ATSC">720p60</recordQuality>
<recordQuality type="QLEVEL">Q2</recordQuality>

e Assuming the actual recording quality of a recordTask is “480p60”, then the
recordTask object shall include three instances of the recordQuality property as
illustrated by the following XML fragment:

<recordQuality type="DEFAULT">ED</recordQuality>
<recordQuality type="ATSC">480p60</recordQuality>
<recordQuality type="QLEVEL">Q3</recordQuality>

Vhen the ScheduledRecording service responds to a GetAllowedValues() action with
fecordQuality information, then the allowed values shall be listed in order of quality from
nighest quality to lowest.

Default Value: N/A — Output only.
Sort Order: type Relationship.
nput: N/A.

Dutput: The current setting.
Allowed Values:

Table B.34 — Allowed values for.the recordQuality Property

Value R/A Description

“UNKNOWN"

j0

The recording quality is unknown by the
ScheduledRecording service. Only applicable
when the_recordTask is in the “IDLE” phase.

Vendor-defined X
B.12.6.1 recordQuality@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: Theresare many ways to express recording quality. Some implementations
se bitrates, some*use user-friendly labels etc. Some implementations might ever
support  multiple” ways to express recording quality simultaneously. The
recordQuality@type property is used to express which type variation is used in its
hssociatedrindependent recordQuality property. The “DEFAULT” value shall be supported.

Default:Value: N/A — Output only.

5ort-Order: Sorting on this property is meaningless and will be ignored.

Input: N/A.

Output: The current setting.

168 © ISO/IEC 2017 — All rights reserved


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

B.13 Task Matched Content Criteria Properties

Table B.35 — Task Matched Content Criteria Properties

Property Name NS Data Type M-Val Reference
matchedName Srs xsd:string NO Annex B.13.1
matchedName@type Srs xsd:string NO Annex B.13.1.1
matchedID Srs xsd:string NO Annex B.13.2
matchedID@type Srs xsd:string NO Annex B.13.2.1

B.13.1 matchedName
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedName property contains the full matched name ofva program o
beries. This is the full program or series name of the external item that (partially) matched
he name specified in the matchingName property of the recordSchedule.

Default Value: N/A — Output only.

Sort Order: Same as matchingName property.

nput: N/A.
Dutput: The current setting.

3.13.1.1 matchedName@type

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: IF set to “PROGRAM”, theh the matchedName property contains a program
name. If set to “SERIES”, then the-matchedName property contains a series name. The
ormat is identical to the format of\the matchingName@type property. See Annex B.5.1.1
or details.

Default Value: N/A — Outpatonly.

Bort Order: Same as matchingName@type property.

nput: N/A.
Dutput: The current setting.
8.13.2 (_matchedID

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The maichiedlD property contains the maiched ID Of a program Or Series.
This is the ID of the external item that matched the ID specified in the matchinglD
property of the recordSchedule. The format is identical to the format of the matching/D
property. See Annex B.5.2 for details.

Default Value: N/A — Output only.
Sort Order: Sorting on this property is meaningless and will be ignored.

Input: N/A.
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Output: The current setting.

B.13.2.1 matchedID@type
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedID@type property indicates the type of the ID that is contained
in the matchedID property. The format of this property is identical to the format of the
matchingID@type property. See Annex B.5.2.1 for details.

Default Value: N/A — Output only.

Sort Order: Sorting on this property is meaningless and will be ignored.
nput: N/A.

Dutput: The current setting.

B.14 Task Matched Qualifying Criteria Properties

Table B.36 — Task Matched Qualifying Criteria Properties

Property Name NS Data Type M-Val Reference
matchedRating Srs xsd:string YES Annex B.14.1
matchedRating@type srs xsd:string NO Annex B.14.1.1
matchedRating@equivalentAge Srs xsd:string NO Annex B.14.1.2
matchedEpisodeType srs xsdsstring NO Annex B.14.2
B8.14.1 matchedRating
Namespace: srs Property'‘Data Type: xsd:string Multi-Valued: YES

Description: The matchedRating~property contains the actual rating of the recording
[his is the rating of the external item that matched (was less or equal to) a rating limi
specified in one of the matchingRatingLimit properties of the recordSchedule. The forma
s identical to the format eftthe matchingRatingLimit property. See Annex B.6.4 for details.

Default Value: N/A — Output only.

Sort Order: Same ‘as matchingRatingLimit property.

nput: N/A.
Dutput:(The current setting.

8.14.1.1 matchedRatin type

Namespace: sis Property Data Type: xsd.string Multi-valued: NO

Description: The matchedRating@type property indicates the rating system used in the
matchedRating property. The format is identical to the format of the
matchingRatingLimit@type property. See Annex B.6.4.1 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit@type property.
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Input: N/A.
Output: The current setting.

B.14.1.2 matchedRating@equivalentAge

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedRating@equivalentAge property indicates the equivalent age
rating used in the matchedRating property. The format is identical to the format of the
matchingRatingLimit@equivalentAge property. See Annex B.6.4.2 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingRatingLimit@equivalentAge property.

nput: N/A.
Dutput: The current setting.

B8.14.2 matchedEpisodeType

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The matchedEpisodeType property containsithe actual episode type of thd
ecording. This is the episode type of the externaliitem that matched episode type
specified in the matchingEpisodeType property of the recordSchedule. The format is
dentical to the format of the matchingEpisodeTygeyproperty. See Annex B.6.5 for details.

Default Value: N/A — Output only.

Sort Order: Same as matchingEpisode Ty/pe property.

nput: N/A.
Dutput: The current setting.
B.15 Task Matched Content Control Properties

Table B:37 — Task Matched Content Control Properties

Propérty'Name NS Data Type M-Val Reference

taskStartDate TimeAdjust srs xsd:string NO Annex B.15.1
taskDuratiofiAdjust Srs xsd:string NO Annex B.15.2
taskDuratiohLimit srs xsd:string NO Annex B.15.3
taskDurationLimit@effect srs xsd:string NO Annex B.15.3.1
taskChannelMigration Srs xsd:boolean NO Annex B.15.4
taskTimeMigration srs xsd:boolean NO Annex B.15.5

B.15.1 taskStartDateTimeAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The taskStartDateTimeAdjust property is set to the value of the
scheduledStartDate TimeAdjust property of the parent recordSchedule. The format is
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identical to the format of the scheduledStartDate TimeAdjust property. See Annex B.7.2
for details.

Default Value: N/A — Output only.

Sort Order: Same as scheduledStartDate TimeAdjust property.

Input: N/A.

Output: The current setting.

B.15.2 taskDurationAdjust

Namespace: srs Property Data Type: xsd:string Multi-Valued: ‘N©

Description: The taskDurationAdjust property is set to the vatlue of the
scheduledDurationAdjust property of the parent recordSchedule. The format is identica
o the format of the scheduledDurationAdjust property. See Annex B.7.3 for details.

Default Value: N/A — Output only.

Bort Order: Same as scheduledDurationAdjust property.

nput: N/A.
Dutput: The current setting.

B.15.3 taskDurationLimit

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

[he taskDurationLimit property is set togthe value of the durationLimit property of the
barent recordSchedule. The format is identical to the format of the durationLimit property
S5ee Annex B.7.5 for details.

Default Value: N/A — Output only:

Bort Order: Same as durationLimit property.
nput: N/A.

Dutput: The currentsetting.

3.15.3.1 taskDurationLimit@effect

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

he (taskDurationLimit@effect property is set to the value of the durationLimit@effect

property of the parent recordSchedule. The format is identical to the format of the
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Default Value: N/A — Output only.

Sort Order: Same as durationLimit@effect property.

Input: N/A.

Output: The current setting.
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B.15.4 taskChannelMigration

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskChannelMigration property is set to the value of the
channelMigration property of the parent recordSchedule. The format is identical to the
format of the channelMigration property. See Annex B.7.6 for details.

Default Value: N/A — Output only.

Sort Order: Same as channelMigration property.

nput: N/A.
Dutput: The current setting.

B8.15.5 taskTimeMigration

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskTimeMigration property is set to the valuelof the timeMigration
property of the parent recordSchedule. The format is identical to the format of the
{imeMigration property. See Annex B.7.7 for details.

Default Value: N/A — Output only.

Sort Order: Same as fimeMigration property.
nput: N/A.

Dutput: The current setting.

B.16 Task State Properties

Table B.38°— State Related Properties

Property Name NS Data Type M-Val Reference
taskState Srs xsd:string NO Annex B.16.1
taskState@phase srs xsd:string NO Annex B.16.1.1
taskState@startDate FimeMet Srs xsd:boolean NO Annex B.16.1.2
taskState@endDdteFimeMet srs xsd:boolean NO Annex B.16.1.3
taskState@resording Srs xsd:boolean NO Annex B.16.1.4
taskState@SomeBitsRecorded srs xsd:boolean NO Annex B.16.1.5
taskState@someBitsMissing Srs xsd:boolean NO Annex B.16.1.6
taskState @firstBitsRecorded srs xsd:boolean NO Annex B.16.1.7
faskState@lasiBitsRecorded Srs | xsd:boolean NO Annex B.16.1.8
taskState@fatalError Srs xsd:boolean NO Annex B.16.1.9
taskState@currentErrors srs CSV (xsd:int) NO Annex B.16.1.10
taskState@errorHistory srs CSV (xsd:int) NO Annex B.16.1.11
taskState@pendingErrors srs CSV (xsd:int) NO Annex B.16.1.12
taskState@infolList srs CSV (xsd:int) NO Annex B.16.1.13
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B.16.1 taskState

Namespace: srs Property Data Type: xsd:string Multi-Valued: NO
Description: The faskState property indicates the overall state of the recordTask.
Default Value: N/A — Output only.

Sort Order: Property Specific, based on the order in Table B.39. Ascending: first table
entry first.

nput: N/A.
Dutput: The current setting.

Allowed Values: This subclause defines the normative allowed values for the taskStatq
property. Each of these values represents a semantically meaningful combination o
alues for some of the “low-level” state properties (that is: taskState@xxx). Although it i
bossible to derive the value of the faskState property from Some of the “low
level” taskState@xxx properties, the taskState property provides—a more convenien
mechanism to determine the current state of the recordTask.

[he definition of each state is shown in the Table B.39 below.” The table represents the
normative definitions of the various states. Although-'‘seme of the low-level state
broperties have been declared as allowed, their, Underlying semantics and thei
bignificance towards the definition of each valid tagskState value is not diminished
Regardless of whether or not a given device is able to expose all of the low-level state
broperties, every device has a conceptual notion’ of property semantics. For example
some devices might not be able to support\the faskState@lastBitsRecorded property
however, even these devices have an internal concept that the last bits of the conten
have or have not been recorded.

n some cases, a specific low-level state property does not contribute to the definition of
h given state. In other words, the.-low-level property can have any value without affecting
he semantics of the state. This situation is indicated by a “-” in the table entry.

The “@” symbol is used to iddicate an empty attribute. The “{}” symbol is used when thg
bttribute is not empty.

Following Table B.39, a more intuitive informational description of each state value ang
heir support levelis:described.

Table B.39 — Allowed values for the attributes of the taskState Property

o FONPWII$IBQ}EISD
g P2PI1023YS}EGISID
o POP1025YSIIGISEID

e Joewr] pjegpua®

BLEINEY EO)
sioligbuipuad®

AiojsiqHiorja®

Joiigjejej

sseqdo
Uip10997

Value
“IDLE.READY” “IDLE”
“IDLE.ATRISK” “IDLE”
“ACTIVE.TRANSITION.FROMSTART" | “ACTIVE” | 0

o
Q
o

o | o| o | popiodeysjigowios®
o | o | o | BuissIysIgowos®

o | o | o
[SERCEEN
Q||
- |o
o | O
o
o|o
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“ACTIVE.TRANSITION.RESTART’ “ACTIVE” | 0 | - | 1|0 gl 1]o]-1o

“ACTIVE.RECORDING.FROMSTART. | “ACTIVE’ | 1 | 1 | 0 | 0 g|l@|1]o0o]1]o0

OK”

“ACTIVE.RECORDING.FROMSTART. | “AcTivVE’ | 1 |1 |o|o|@ | |@|1|0]|1]0

ATRISK’

“ACTIVE.RECORDING.RESTART.OK” | “AcTIVE’ | 1 |1 |1 |o|@|@ | |1 |0]|-]0

“ACTIVE.RECORDING.RESTART.AT | “ACTIVE’ | 1 |1 |1 |o|@a ||l 1]0o]|-1]o0

RISK’

“ACTIVE.NOTRECORDING” sacTiver o | -1 lo gl -lgl1]o]l-1|.0

“DONE.FULL” “DONE” |0 |10 |o|@|-]@]|1]|1]| 1™

“DONE.PARTIAL” “DONE” | O |1 |1 ]o|l@]|-|al1]|1d¥] -
‘DONE” | O |1 |1 |1 ]@]| -8 -|o6M-]-

“DONE.EMPTY" “poNE” |0 |Oo |1 ]|o|@]| -0l ~D1]|o]o
‘“DONE” |0 |0 |1 |1 ]@]|-|8ls40]0]o0

specified in the table above.

Some implementations might not expose these individual properties to the control*point. However, in
this case, all visible external behavior of the device shall be as if it implementedrall of the properties as

n
its support level is described.

Table B.40 — Allowed values for the faskState Property

the following table, a more intuitive informational description” of each state value ang

Value

R/A

Description

“IDLE.READY”

[

The recordTask is waiting for the start time
to be reached. No errors have been
detected.

“IDLE.ATRISK"

>

The recordTask is waiting for the start time
to be reached while some pending errors
exist.

“ACTIVE.TRANSITION.FROMSTART”

>

The device’s record mechanism has been
initiated to record the content from its
beginning but no actual recording has
occurred.

“ACTIVE. TRANSITION.RESTART’

>

The device’s record mechanism has been
re-initiated following some content loss from
previous error conditions.

“ACTIVE.RECORDING.FROMSTART.OK”

[T

The device’s record mechanism is currently
continuously recording from the beginning.
No current or pending errors exist.

“ACTIVELRECORDING.FROMSTART.ATRISK”

>

The device’s record mechanism is currently
continuously recording from the beginning.
Some pending errors are detected.

“ACTIVE.RECORDING.RESTART.OK”

>

The device’s record mechanism is currently

recording content, TolfowWIng some co tent

loss from previous error conditions. No
current or pending errors exist.

“ACTIVE.RECORDING.RESTART.ATRISK”

>

The device’s record mechanism is currently
recording content following some content
loss from previous error conditions. One or
more pending errors are detected, which
will block the recording in the future.

“ACTIVE.NOTRECORDING”

[>

The device’s record mechanism is currently
not recording content due to one or more
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error conditions.

“DONE.FULL”

>y

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. All of the
content has been recorded.

‘DONE.PARTIAL”

[By]

The recordTask has reached its final
disposition and no other property or
attribute changes will occur. The content is
only partially recorded due to error(s).

The recordTask has reached its fina
disposition and no other property Jor
attribute changes will occur. No content/has
been recorded at all due to error conditions.

“DONE EMPTY"

IPo

8.16.1.1 taskState@phase
Namespace: srs Property Data Type: xsd:string Multi-Valued: NO

Description: The faskState@phase property indicates the current phasé of a recordTask
ithin its normal lifetime. The following allowed values for this property are sequentially
hssigned at the appropriate points in time within the recordTask’s, normal lifetime: “IDLE
> “ACTIVE” - “DONE”. In certain cases, some of the phase«alues may be skipped, fo
bxample, when a fatal error is detected.

Default Value: N/A — Output only.

Sort Order: Property Specific, based on the ordér in
Ascending: first table entry first.

nput: N/A.

Dutput: The current setting.

Allowed Values:

Table B.41 — Allowed values for the taskState@phase Property

Value R/A Description

“IDLE”

[

Indicates that the recordTask’s start time has not
yet been reached.

“‘ACTIVE®

[

Indicates that the recordTask is in between the
“IDLE” and “DONE” phases. Typically, the
recordTask’s content is (partially) available and an
attempt is made to record the remaining content.

“DONE> R Indicates that the recordTask’s final disposition
has been reached. For example, the recordTask’s
end time has been reached or a fatal error has
occurred, Once the device reaches this phase, no
additional state changes occure.

B.16.1.2 taskState@startDateTimeMet
Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@startDateTimeMet property indicates whether the
recordTask’s actualStartDate Time has been reached. See subclause 3.2 for the definition
of actualStartDate Time.
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If a recordTask has reached the “DONE” phase, this property indicates the last status
before the recordTask has reached the “DONE” phase. Note: if the recordTask terminates
prematurely (that is: reaches the “DONE” phase before the start time is reached, for
example, due to a fatal error), this property is not updated.

Default Value: N/A — Output only.
Sort Order: Boolean.

nput: N/A.

Dutput: The current setting.

8.16.1.3 taskState@endDateTimeMet

Namespace: srs Property Data Type: xsd:boolean  Multi-Valuéd: NO

Description: The taskState@endDateTimeMet property indicates™ whether the
recordTask’s actualEndDateTime has been reached. See subclause 3-2 for the definition
bf actualEndDateTime.

f a recordTask has reached the “DONE” phase, this property iindicates the last statug
pefore the recordTask has reached the “DONE” phase. Note:\if'the recordTask terminates
brematurely (that is: reaches the “DONE” phase before'\the end time is reached, fo
pxample, due to a fatal error), this property is not updated:

Default Value: N/A — Output only.
Sort Order: Boolean.

nput: N/A.

Dutput: The current setting.

B3.16.1.4 taskState@recording

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskState@recording property indicates whether one of the device’s
ecord destinations is currently recording the content identified by the recordTask.

Default Value: N/A Output only.
Sort Order:_Boolean.

nput: N/A.

Dutput: The current setting.

B 16t 5 taskState@someBitsRecorded
Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskState@someBitsRecorded property indicates whether some portion
of the content identified by the recordTask has been recorded.

Default Value: N/A — Output only.

Sort Order: Boolean.
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Input: N/A.
Output: The current setting.

B.16.1.6 taskState@someBitsMissing

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The taskState@someBitsMissing property indicates whether some portion
of the content identified by the recordTask has not been recorded. This property will be “0”
bs long as all the bits that have been available so far have also been recorded.

Default Value: N/A — Output only.
Sort Order: Boolean.

nput: N/A.

Dutput: The current setting.

8.16.1.7 taskState@firstBitsRecorded

Namespace: srs Property Data Type: xsd:boolean” Multi-Valued: NO

Description: The tfaskState@firstBitsRecorded property indicates whether the firs
portion of the content identified by the recordTask has been recorded.

Default Value: N/A — Output only.
Sort Order: Boolean.

nput: N/A.

Dutput: The current setting.

3.16.1.8 taskState@lastBitsRecorded

Namespace: srs Property Data Type: xsd:boolean = Multi-Valued: NO

Description: The faskSfate@/astBitsRecorded property indicates whether the ending
portion of the content identified by the recordTask has been recorded.

Default Value: /N/A — Output only.
Sort Order:"Boolean.
nput; N/A.

Dutput: The current setting.

B.16.1.9 taskState@fatalError

Namespace: srs Property Data Type: xsd:boolean  Multi-Valued: NO

Description: The taskState@fatalError property indicates whether a fatal error has
occurred. A fatal error is defined to be an error condition that causes the recordTask to
terminate before its actualEndDate Time has been reached.

Default Value: N/A — Output only.
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Sort Order: Boolean.
Input: N/A.
Output: The current setting.

B.16.1.10 taskState@currentErrors

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

escription: The faskState@currentErrors property identifies the CSV [Nist of errors tha
bre currently preventing the recordTask from recording. An empty CSV list indicatesitha
here are no errors currently blocking the recording. Multiple errors are listed in ordér o
bccurrence starting with the oldest error and ending with the most recent.

When the errors are not resolved before reaching the “DONE” phase, théy may bg
persisted in the “DONE” phase. If a device persists current errors, the value of this
broperty shall be set to the value that this property had immediately prior-to entering the
DONE” phase.If a device does not persist current errors, the taskState@currentErrors
Ehall be empty in the “DONE” phase.

By definition, this property shall be empty while in the “IDLE? phase. The current errors
bre also copied to the faskState@errorHistory property.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
nput: N/A.

Dutput: The current setting.

Allowed values for the taskState@currentErrors Property and Other Error
Properties:

[he following table defines erroer codes for all error properties of a recordTask, such as
askState@currentErrors, taskState@errorHistory, etc. to expose error conditions. Thig
error list can be extended;in the future or by vendors. The errors are grouped intg
Eeparate categories and labeled 1xx, 2xx, 3xx, and 4xx groups, each group representing
he nature of errors; ‘that is: general errors, media errors, system errors and conten
brrors, respectively-\The grouping of error codes allows a control point to be able td
inderstand the.‘nature of errors when an unknown error code (that is: extended
specification orvendor extended) is encountered. For example, if an unknown error if
abeled 3xx5itican be interpreted by the control point as 300.

Table B.42 — Allowed values for the taskState@xxx Properties

Value R/A Description

Non-positive N/A These error codes are reserved for future use. Control points shall gracefully
ignore any non-positive error codes.

001-099 N/A Reserved.

100-199 N/A General Error Code Group - arbitrary errors, which do not belong to other
groups.

100 R General Problem — a problem is confirmed, but no specific reason can be
identified.

101 A Disabled - the recordTask is disabled by the user.

ISO/IEC 2017 — All rights reserved 179


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

102 A The recordTask’s enable/disable behavior is overriding the default behavior
specified by the associated recordSchedule.

103-149 N/A Reserved for future General Error Codes.

150-199 N/A Reserved for vendor-defined General Error Codes.

200-299 N/A Media Error Code Group - arbitrary media related errors.

200 A General Media Problem — some trouble related to media is detected. Replacing
the media might likely resolve it.

201 A No Media — necessary media is missing from the recording device.

202 A Media Write Protect - write access to the recording media is prohibited.

203 A Insufficient Media Space - recording media does not have enough ayailable
space to complete the recordTask.

204 A Media Low Space - the recording media has low available space. and the
recordTask might fail. The criteria to determine “low space” is vendor dependent
and might be independent from the size of the scheduled content to record.

205-249 N/A Reserved for future Media ErrorCodes.

250-299 N/A Reserved for vendor-defined Media Error Codes.

300-399 N/A System Error Code Group - arbitrary system related egror.

300 A General System Problem — a problem related to\th€ system is detected. It might
affect all recordTask instances in the ScheduledRecording service.

301 A Insufficient Memory- the system does *not’ have enough system memory to
complete the recordTask.

302 A Insufficient Processing - the system does not have enough CPU power to
execute the recordTask.

303 A Low Memory - the system has tow available memory and the recordTask might
fail. The criteria to determine “low memory” is vendor dependent and might be
independent from the size ‘'of the scheduled content to record.

304 A Low Processing - the\system has low available CPU power and the recordTask
might fail. The criteria to determine “low processing” is vendor dependent and
might be independent from the size of the scheduled content to record.

305 A Signal Lost -the system has lost the input signal.

306 A Low Signal- The system has low input signal and the recordTask might fail. The
criteria to determine “low processing” is vendor dependent.

307 A No EPG - the system lost access to the EPG.

308-349 N/A Reserved for future System Error Codes.

350-399 N/A Reserved for vendor-defined System Error Codes.

400-499 N/A Content Error Code Group - arbitrary errors related to the content program to be
recorded.

400 A General Content Problem — a problem related to the content is detected. It might
be associated with the content that is being recorded.

401 A Conflicting Program Loser - there are other conflicting programs with
overlapping time period, and the current recordTask is superseded by the
conflicting program.

402 A Conflicting Program Winner - there are other conflicting programs with
overlapping time period, and the current recordTask superseded the conflicting
program.

403 A PPV (Pay per View) - the content is PPV and some procedures are needed for
the recordTask to begin.

404 A Content Rescheduled - the originally scheduled content has been preempted.

405-449 N/A Reserved for future Content Error Codes.
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450-499 N/A Reserved for vendor-defined Content Error Codes.

500 and above | N/A Reserved for future new category information extensions.

B.16.1.11 taskState@errorHistory

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The taskState@errorHistory property identifies the CSV list of errors that
have (at any time) prevented the recordTask from completing successfully. This includes
poth past and current recording errors. Multiple errors are listed Iin order of occurrence
btarting with the oldest error and ending with the most recent. An empty list indicatesitha
hone of the recordTask’s content has yet been prevented from being recorded) By
jefinition, this list will always be empty while in the “/IDLE” phase. Note that any.'errorg
isted in taskState@currentErrors shall also be copied to and persisted in this property.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
nput: N/A.

Dutput: The current setting.
Allowed Values:

See allowed values for the taskState@currentErrors,in“subclause B.16.1.10 for details.

B.16.1.12 taskState@pendingErrors

Namespace: srs Property Data-Type: CSV (xsd:int) Multi-Valued: NO

Description: The taskState@pendingEcrrors property identifies the CSV list of errors tha
might prevent the recordTask from-completing successfully at some time in the futurg
inless resolved. An empty CSV list means that no pending errors have been detected
he list of errors that the device is able to detect before they actually occur may bg
bbtained via the GetAllowedValtues() action.

Fhose devices that aresnet able to detect any pending errors before they actually occu
may always return an empty list for the value of this property. In this case, the valug
eturned by GetAllewedValues() for this property shall also be an empty list.

f any of these pending errors actually occur, they shall be added to the
askState@currentErrors list and taskState@errorHistory and removed from this list
Vhen the{pending errors did not occur, these errors may be persisted to the “DONE
bhase. . Jf_ a device does not persist any pending errors that have not occurred yet, thern
he taskState@pendingErrors shall be empty in the “DONE” phase. Otherwise the valug
bf this property shall be set to the value that this property had immediately prior tg
pntering the “DONE” phase

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
Input: N/A.

Output: The current setting.

Allowed Values:
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See allowed values for the taskState@currentErrors in subclause B.16.1.10 for details.

B.16.1.13 taskState@infoList

Namespace: srs Property Data Type: CSV (xsd:int) Multi-Valued: NO

Description: The faskState@infolList property identifies the CSV list of additional
conditions that have been detected but will not block the current recordTask, for example,
conflict winner.

[he list of possible information that the device is able to detect may be obtained via thd
GetAllowedValues() action.

Devices that are not able to detect any additional information shall always retufn ar
empty list. In this case, the value returned by GetAllowedValues() for this property shal
hlso be an empty list.

Note: a device can also use additionalStatusinfo to expose informationpin‘text format.

Default Value: N/A — Output only.
Sort Order: Sequenced Numeric.
nput: N/A.

Dutput: The current setting.
Allowed Values:

See allowed values for the taskState@currentErrors in subclause B.16.1.10 for details.

B.17 ContentDirectory Service Imported Properties

ContentDirectory service properties-are imported through the cdsReference multi-valueg
broperty. The main reason to import properties (metadata) from ContentDirectory service
bbjects into a recordSchedule pr recordTask object is to make that object self-contained
hat is: a control point can retrieve relevant metadata from the ScheduledRecording
service object without having to first extract the object IDs of external ContentDirectory
bervice objects and then retrieve the metadata from these objects via additional actions
n addition, even when_the referenced object in the ContentDirectory service is deleted
{ts metadata is _still preserved within the ScheduledRecording service. It is the
esponsibility of.the device to maintain consistency between the actual ContentDirectory
bervice object’ssmetadata and the metadata contained in the corresponding cdsReferencea
broperty.

The cdsReference property shall contain a valid (it shall contain all the required
properties as dictated by the DIDL-Lite Schema; also, if dependent properties are
mported, their independent properties shall be imported as well.) and properly escaped

DD .| ite XML Document as defined-in-the PnntnntDirnhtnr\Jl service cpnr\ifir\atinn. (f‘ar

needs to be taken to correctly define namespaces.)

The DIDL-Lite XML Document describes a device-dependent (sub)set of imported
properties (metadata) of the ContentDirectory service object that is referenced by the
linked xxxCDSObjectID property. The information contained in the DIDL-Lite XML
Document shall exactly match the DIDL-Lite XML Document that would be returned in the
Result argument of the ContentDirectory::Browse() action with its input arguments set as
follows:
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e ObjectID: The linked xxxCDSObjectID property value.
e BrowseFlag: Set to “BrowseMetaData”.

e Filter: Set to the list of property names that are imported from the ContentDirectory
service by the ScheduledRecording service.

e  Startinglndex: 0.
e RequestedCount: 0.
e SortCriteria: *”, the empty string.

he following example illustrates the possible content of a cdsReference property in thd
context of a recordSchedule object (expressed in XML). Q'\
?xml version="1.0" encoding="UTF-8"?> b£L
srs N
xmlns="urn:schemas-upnp-org:av:srs" Qy
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance" fb
xsi:schemalocation=" b?\
urn:schemas-upnp-org:av:srs Q)
http://www.upnp.org/schemas/av/srs.xsd"> (ﬁb
<item i1id="sched001">
<class>OBJECT.RECORDSCHEDULE.DIRECT. CDSE@’Class>
<title>My Schedule</title> ()

</item>
</srs>
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The next example illustrates the possible content of two cdsReference property instances
relating to the faskCDSObjectID and recordedCDSObjectID property in the context of a
recordTask object (expressed in XML).

<?xml version="1.0" encoding="UTF-8"?>
<srs
xmlns="urn:schemas-upnp-org:av:srs"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="

urn:schemas—-upnp-org:av:srs

http://www.upnp.org/schemas/av/srs.xsd"> /\

<item id="Task001"> Q\
<class>OBJECT.RECORDTASK</class> |
<title>My Task</title> '\b‘~
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Annex C
(normative)

AV Working Committee Class Definitions
C.1 Class Hierarchy
The ScheduledRecording service exposes a class hierarchy which is used to type all

objects that can be retrieved from it. Each class is named using a_string of the form
Hescribed in Annex D.3 below.

For a particular class, some properties are required, others are allowed and someare no
bllowed.

A\ class that is derived from another class shall include all of the member properties of the
barent class. The definition of a derived class may make some allowed properties of thg
base class required.

Fach class definition includes a list of properties. Each property is)éxpressed in XML af
pither an XML Element or an XML Attribute. Some independént properties are multi
alued for a class, meaning that, in an XML instance of the class, the property may occu
more than once.

his Annex C defines the base class object from which all other classes are derived. Ng
bbject of this abstract class can be instantiated. Frofm the object class, two classes are
Herived; the object.recordSchedule class and the ebject.recordTask class.

The abstract object.recordSchedule classs and its two derived abstract classeg
pbject.recordSchedule.direct and objectaesordSchedule.query make up the basig
nierarchy from which all other recordSchedule classes are derived. These three classed
can not be instantiated (no object cancexist within the ScheduledRecording service tha
nas its class property set to “OBJECT.RECORDSCHEDULFE”
OBJECT.RECORDSCHEDULE.DIRECT” or “OBJECT.RECORDSCHEDULE.QUERY”).

The object.recordTask class- is used to type all recordTask objects in thg
ScheduledRecording service: The object.recordTask class has no derived classes
jefined yet.

n addition to these classes, a number of classes are derived from thq
bbject.recordSchedule.direct and object.recordSchedule.query classes. Figur below
shows the hierarchy of these classes.
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Figure C.1 — Class hierarchy for the ScheduledRecording’service.

Vendors may extend the functionality, provided by the standard fecord classes, by adding
endor-defined properties. Any device that adds a property.whose description matcheg
bne of the AV Working Committee-defined property descriptiens shall use the AV Working
Committee-defined property name. In addition, any deviee” that uses a property name
rom the ScheduledRecording service specification shallruse it with the same semantics
s the AV Working Committee-defined description of that property. In order td
hccommodate vendor-defined properties, confroel< points shall gracefully ignore any
broperties whose names and semantics they da’not understand.

Vhen adding properties, it is recommended:that vendors create a vendor-defined derived
class with a vendor-defined class name, rather than adding the properties to the existing
standard class without creating a wwendor-defined class. This provides a simple
mechanism for control points to determine if a class has been extended by simply
bxamining the class property valueiIn all cases, vendor-defined classes shall remain fully
compatible with the standard class from which they were derived. In other words, contro
points that do not understand*the specifics of the vendor-defined additions should still be
hble to interact with an instance of the vendor-defined derived class object as if it were
hn instance of that standard class.

Vendor-defined classes shall always be derived from standard classes that can be
nstantiated (the(green-colored boxes in Figur). It is therefore not allowed to derivg
endor-defined( classes directly from classes, such as “OBJECT.RECORDSCHEDULE”
OBJECT.RECORDSCHEDULE.DIRECT’, and “OBJECT.RECORDSCHEDULE.QUERY”
t is allowed-to derive vendor-defined classes from class “OBJECT.RECORDTASK”.

All standard classes and vendor-defined derived classes supported by a particula
ScheduledRecording service implementation shall be individually listed in the alloweg
alues of the class property. (This list can be retrieved via the GetAllowedValues() action
Implementations are required to support all intermediate classes in a chain of derived

classes. For example, if an implementation supports a vendor-defined class
“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV.LOCAL”, then it shall also
support the “OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG.HDTV” and

“OBJECT.RECORDSCHEDULE.DIRECT.CDSEPG” classes.

As indicated in Annex D.3, strict naming conventions shall be followed when naming
derived vendor-defined classes. Vendor-defined class names shall be based on one of
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the instantiatable class names in this specification. Therefore, all vendor-defined class
names shall start with one of the string values, defined in Table B.2.

Control points that need to examine class property values, should be prepared to handle
vendor-defined class names. Therefore, control points should never use simple string
matching to determine the actual class of an object. Rather, they should parse the class
name from left to right and determine if there is at least a left substring match with one of
the string values defined in Table B.2. If such a match is found, the remaining characters
in the class name can be examined for potential matches with vendor-defined class
names of which the control pninf is aware If no such match is 'annd, the control pnin
can treat the object as if it were an instance of the most specialized class for which\ g
match was found.

C.1.1 Relationships between Classes and Properties

[he following tables present a complete overview of all the defined properties and in
which classes these properties are actually used (member properties).

For a particular class, some properties are required, others are allowed’ and some are no
bllowed. Every instance of a class shall have a value for each‘supported required o
bllowed member property of that class (see subclause 3.2).

[he support level of a member property defines how the niember property shall be useg
n the arguments of an action when that action is invoked~I'he support level of a membe
broperty can be different for recordSchedule, recokdScheduleParts, and recordTask
sage.

The recordScheduleParts support level for thé ‘specified class indicates the use of &
member property when a control point requests to create a recordSchedule. If a membe
property is defined as required for recorfdScheduleParts usage, an argument of type
\ ARG _TYPE RecordScheduleParts shall contain that member property and the
ScheduledRecording service shall ‘support it. If it is defined as allowed, the
ScheduledRecording service may support the member property and a control point may
specify or omit the member property’in a request message even if the member property is
supported by the ScheduledRecording service. Not allowed or unsupported alloweg
member properties specified in an argument of typs
A ARG _TYPE RecordScheduleParts  shall be gracefully ignored by  thsg
ScheduledRecording sefvice. The set of properties that are supported for an argument of
ype A ARG TYPE RecordScheduleParts can be retrieved by  specifying
A ARG _TYPE RecordScheduleParts” in the DataTypelD argument when invoking thq
GetPropertyList(). _action. The support level for each of those supported membe
broperties of each class can be retrieved by invoking the GetAllowedValues() action.

[he recordSchedule support level for the specified class indicates the use of a membe
broperty\when a control point retrieves a recordSchedule object. If a member property is
jefined.  as required for recordSchedule usage, an argument of typq
A\ ARG TYPE RecordSchedule shall contain that member property and thq
thndlllnanr‘nrding service shall Qllppnr’r it _allowed Qllppnr’rnd member prnpnrfinc tha
are enumerated in the Filter argument shall also be specified in the argument. If the
resulting XML is not a valid document, other allowed properties shall be added to create
the smallest valid XML document. If the action does not have a Filter argument (like the
CreateRecordSchedule() action), the action shall return all allowed supported member
properties (as if the Filter argument were set to “*:*”). If a control point does not specify a
supported allowed member property in a request, the ScheduledRecording service shall
add it into the response and provide its default setting. The set of properties that are
supported for an argument of type A ARG TYPE RecordSchedule can be retrieved by
specifying “A_ ARG TYPE RecordSchedule” in the DataTypelD argument when invoking
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the GetPropertyList() action. The support level for each of those supported member
properties of each class can be retrieved by invoking the GetAllowedValues() action.

The recordTask support level for the specified class indicates the use of a member
property when a control point retrieves a recordTask object. If a member property is
defined as required for recordTask  usage, an argument of  type
A ARG TYPE RecordTask shall contain that member property and the
ScheduledRecording service shall support it. allowed supported member properties that
are enumerated in the Filter argument shall also be specified in the argument. If the
'neulfing XML is not a valid rinmlmnnf, other allowed prnpnrfine shall be added to creat
he smallest valid XML document. The set of properties that are supported for“an
brgument  of type A ARG TYPE RecordTask can be retrieved by specifying
A ARG TYPE RecordTask” in the DataTypelD argument when invoking,~ the
GetPropertyList() action. The support level for each of those supported Vmembe
broperties of each class can be retrieved by invoking the GetAllowedValues().action.

Dependent properties are not allowed if their associated independent property does no
pxist. They can be required or allowed when the independent property-does exist.

C.1.2 recordScheduleParts Properties

Fhe following table indicates the support level (Réquired, Allowed, NEHISISNEE o

| Jndefined) of a property  when used in an argument  of  type
\ ARG TYPE RecordScheduleParts for each class. Fie \ mark indicates that the
property’s support level is inherited from the parent class. The coloring still indicates the
support level.

Table C.1 — Class Properties Overview for recordScheduleParts usage

Required

Allowed

Not Allowed

Undefined

Inherited

.recordSchedule

..direct
...contentName

...contentID

...cdsNonEPG
...programCode

...manual
...CdSEPG
..query

object

Property Name

Common Properties

Base Properties
@id
title

class

additionalStatusinfo

cdsReference

cdsReference@link

Priority Properties

priority

priority@orderedValue

desiredPriority

desiredPriority@type
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Required
Allowed
Q|
E S o
Not Allowed 3 (G]1I g
() Q O | Q
Undefined S —|o "'5' g 2=
JNENEENE
Inherited ‘gsgﬁﬁEQ Sl s
2f o & £ T T X sl ©f| o
ol of 3l Sf ©f ©f = g 9| ©
Property Name oll =If =N Elf A ql : A c
rOutput-ComntrotProperties
recordDestination o V| V| V| V| v V|V
recordDestination@mediaType oV Y| Y| Y|V | Y| Y|V
recordDestination@targetURL oV Y| V| Y| V| |V Y|V
recordDestination@preference o Y| V| V| V|V V| V|V
desiredRecordQuality 1/ 4 4 4 I 4 I 4 A
desiredRecordQuality@type
Schedule Only Properties
Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDateTime

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@tyge

matchingName@ stbStringMatch

matchinglD.
matchinglD@type
Matching Qualifying Criteria

folel Fayn /
TraterrgCrrartreT

matchingChannellD@type

matchingChannellD@distriNetworkName

matchingChannellD@distriNetworkID

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit
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Required

Allowed

Not Allowed

Undefined

Inherited

.recordSchedule
..programCode

..direct
...cdsNonEPG

...manual
...CdsEPG
..query
...contentName
...contentID

object

Property Name

TIatcmgRatimgEimmitetype

(e}
(e}

matchingRatingLimit@equivalentAge

(e}
(e}

matchingEpisodeType

Content Control Properties

totalDesiredRecordTasks

e}
<
<
=

scheduledStartDate TimeAdjust

(e}
=
=
<
=
=

o
=
=
<
=
=

scheduledDurationAdjust

activePeriod

durationLimit

o

[©)

(e}

(e}
©@lo|lo|= = [

< =< < [ D)< e < [< [1<

durationLimit@effect

o

o

channelMigration

lo
o

timeMigration

< < ] [ Tleh< = [ < [1=

(e}

allowDuplicates

Storage Related Properties

=
<
=

persistedRecordings Of

persistedRecordings@/atest

)
=
<
=
=
<
<
=

persistedRecordings@preAllocation

< = [= [W
<
<
=
=
=
=
=

=
<
=
=
=
=
=

persistedRecordings@storedLifetime

(e}

Schedule State Properties

scheduleState

scheduleState@current&rrors

abnormalTasksExist

Statistics Properties

currentRecere-TaskCount

totalCreatedRecordTasks

totale€ompletedRecordTasks

- s e
TdSK VITTy TTUPETUCS

General Properties

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObject!D
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Required
Allowed
2 o ®
Not Allowed 3 oS g
() allo ]
Undefined S <ol 4l & z(2
Ol SIS S | Sl S
Inherited S| off =) Wi = ==
ol off §lf @l @l o sl )l
oll & Bl B 5 sl ©f| o
HEREREERERE
N 9 N N N N | N N

Property Name

taskCDSOheTho@tiTk

taskChannellD

taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetworklD

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName@type

matchedID

matchedID@type
Matched Qualifying Criteria

matchedRating

matchedRating@type

matchedRating@equivalentAgée

matchedEpisodeType

Content Control Properties

taskStartDate TimeAdjust

taskDuratibaAdjust

taskDwrationLimit

taSkDdrationLimit@effect

taskChammetivtigration

taskTimeMigration

Task State Properties

taskState

taskState@phase
taskState@startDate TimeMet

taskState@endDate TimeMet
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Required

Allowed

Not Allowed

Undefined

Inherited

..programCode

.recordSchedule

..direct
...cdsNonEPG

...manual
...CdSEPG
..query
...contentName
...contentID

Property Name

taskStatet@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infolList

C.1.3 recordSchedule Properties

lhe next table indicates the support level (Reéquired, Allowed, NSTEISHEE or BT

bf a property when used in an argument of, type A_ ARG TYPE RecordSchedule for each
tlass. The V¥ mark indicates that the property’s support level is inherited from the paren
class. The coloring still indicates the support level.

Table C.2 — Class Propetties Overview for recordSchedule usage

Required

| Allowed

Not Allowed

Undefined

Inherited

.recordSchedule
.programCode

..direct
...cdsNonEPG

...manual
...CdsEPG
...contentName
...contentID

object

..quer

Property Name

Commc{(ﬁertles

Bas, %perties
o5

&

title

class

additionalStatusinfo 4 4 R4 74 B4 A I I A A

cdsReference ol|o

cdsReference@link

Priority Properties
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Required
Allowed
2 o ©
Not Allowed 3 oS £
[ allo Sl o
Undefined Sl <ol Cl e 2=
(7] oflaf| ol © cll =
- < B BI 3wl 2 5 2 2
Inherited ol 5| $If SIf »l| @l 3 sl sl =
# 3L &l =l = 2 2f off o
REEEEEE °fl ©
Property Name of| NIl EHf sy ) s df

Hll’Ul”l!

priority@orderedValue

desiredPriority

desiredPriority@type

Output Control Properties

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredrecordQuality

desiredrecordQuality@type

Schedule Only Properties

Content ID Related Properties
scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

+C
\\‘\
scheduledChanneIlD@dlstnNetworl{;@m

schedu/edChanneuD@distriNetx,g;zm

scheduledStartDate Time C)\\

0

scheduledDuration ‘\\ .

scheduledProg ra;z‘ _

scheduledPro ode@type

Matching@ent Criteria

matcﬁ@ﬁme

%é‘féhf’quame@type

matchinglD

matchinglD@type

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD@distriNetworkName
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R | Required
A | Allowed o
E S o
Not Allowed 3 ol 5 g
(] allo 0] Q
Undefined S —lo '-lél g 2=
) Bl = SIS S 3|l @
7| Inherited ‘%3 § g a5l 8 S SNE
S Sl =l Elf o o 3l o o
R I | s | | et | 4| Bt
Property Name of| NIl EHf sy ) s df
matchingStartDateTimeRange o|o
matchingDurationRange 0|0
matchingRatingLimit ol|lo
matchingRatingLimit@type RIR
matchingRatingLimit@equivalentAge ol|o
matchingEpisodeType ol|o
Content Control Properties .
totalDesiredRecordTasks ol|lv Y| | V] A

scheduledStartDate TimeAdjust

(@)
=
=
=
=<
=
2
LS
<

scheduledDurationAdjust

(@)
=
=
=
=<
1<
)/o
=7
=
=

activePeriod 0|0|& o) N %
durationLimit Q o) N %
durationLimit@effect R R(V|Y
channelMigration o o) R %
timeMigration o o) R %
allowDuplicates N o) R %
Storage Related Properties \O

persistedRecordings x(.\#‘ o\ Y| V| V| Y| Y| |¥| V]|V

(@)
=
=
=
=<
=
=
=<
=

persistedRecordinqs@lates()\\

persistedRecordings@pxeAllocation

(@)
=
=
=
=<
=
=
=<
=

persistedRecordi;).a@storedufetime

(@)
=
=
=
=<
=
=
=<
=

Schedule Stg\tk\lg.?{:pertles

[x
=
=
=
=
=
=
=
=

scheduleﬁ@

[x
=
=
=
=
=
=
=
=

sched@é)te@currentErrors
7 =2

[x
=
=
=
=
=
=
=
=

a\@ﬁalTasksExist

S\l vl' tics—P ties

currentRecordTaskCount RV ¥ V| ¥|¥| |V ¥V
totalCreatedRecordTasks ofv| ¥ ¥ ¥|¥| |¥|¥|V
totalCompletedRecordTasks ol v ¥ ¥ ¥|¥| |¥|¥|V

Task Only Properties

General Properties

recordSchedulelD
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Required
Allowed
2 o ®
Not Allowed 3 oS £
(] allo T Q
Undefined S —lo '-lél g 2=
(7] oflaf| ol © cll =
. | B 5l 3l wl| =[] 5 33
Inherited ol 5| $If SIf »l| @l 3 sl sl s
# 3L &l =l = 2 2f off o
3| of| 5| §|f off <|f 2 Qlf ©
Property Name of| NIl EHf sy ) s df

TecordenC o SOhreTiiD

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID
taskCDSObjectID@Ilink

taskChannellD

taskChannellD@type

taskChannellD@distriNetworkName

taskChannellD@distriNetworkID

taskStartDateTime

taskDuration

taskProgramCode

taskProgramCode@type

recordQuality

recordQuality@type

Matched Content Criteria

matchedName

matchedName@type \O
matchedID 5 (.\’1: -
matchedID@type C)\\v

Matched Qualifying ‘C\K&eria
) \
matchedRatin ,.O

matchedRating@Me
matchedg@g\@ equivalentAge

matc isodeType
7 =2

C@Mt Control Properties
A v/

taskDurationAdjust

taskDurationLimit

taskDurationLimit@effect

taskChannelMigration

taskTimeMigration

Task State Properties
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Required
Allowed o
= )
Not Allowed 3 o 'g °E’
O allo S| q
Undefined S —lo "'5' g 2=
JMENE KN E
Inherited I EE l-:Jn E S Sl
# 3L &l =l = 2 2f off o
ol ol 5l El| ¢ © off ©
b | | I | B | I | | I
Property Name 131 | e O i

taskState

taskState@phase
taskState@startDate TimeMet

taskState@endDate TimeMet

taskState@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskState@currentErrors

taskState@errorHistory

taskState@pendingErrors

taskState@infolList

C.1.4 recordTask Properties

he next table indicates the suppottlevel (Required, Allowed, NESTISISHEE or
bf a property when used in an argument of type A ARG TYPE RecordTask. The Y mark
ndicates that the property’s support level is inherited from the parent class. The coloring
5till indicates the support level.

Table C.3 —/Class Properties Overview for recordTask usage

Required Required
| Allowed Allowed
Not Allowed Not Allowed
X L 4
Undefined o Undefined 3
~ H
Inherited 9 T Inherited 9 T
: |
- Q . (1]
Q 9 D b AL Q <
Property Name o rFroperty-Name o~
Common Properties cdsReference
Base Properties cdsReference@link
@id Priority Properties
title priority
class priority@orderedValue
additionalStatusinfo E desiredPriorit
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R | Required R | Required
A | Allowed A | Allowed

Not Allowed Not Allowed

Undefined E Undefined
7| Inherited 5 .g 7| Inherited

2l o

Property Name §‘ < Property Name
desiredPriorty@type Ay TTEtCimgRatmgtmttype
Output Control Properties matchingRatingLimit@equivalentAge
recordDestination R matchingEpisodeType
recordDestination@mediaType R Content Control Properties
recordDestination@targetURL 0] totalDesiredRecordTasks
recordDestination@preference R scheduledStartDate TimeAdjust
desiredrecordQuality ol|lv scheduledDurationAdjust
desiredrecordQuality@type R|V activePeriod

Schedule Only Properties

durationLimit

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID@link

scheduledChannellD

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDate Time

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type

Matching Content Criteria

matchingName

matchingName@£yp&

matchingNanme@subStringMatch

matchingTD

matehingID@type

Matching Qualifying Criteria

durationLimit@effect

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@Iatest

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks

Task Only Properties

object

.recordTask

matchingChannellD

matchingChannellD@type

matchinChannellD@distriNetworkName

matchingChannellD@distriNetwork/D

matchingStartDate TimeRange

matchingDurationRange

matchingRatingLimit

198

General Properties

recordSchedulelD

recordedCDSObjectID

recordedCDSObjectID@link

Content ID Related Properties

taskCDSObjectID

taskCDSObjectID@link
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R | Required R | Required
A | Allowed A | Allowed

Not Allowed Not Allowed

Undefined E Undefined
7| Inherited 5 .g 7| Inherited

2l o

Property Name §‘ < Property Name
taskCirammettt Ay taskDuTatiomAdiust
taskChannellD@type R taskDurationLimit
taskChannellD@distriNetworkName (0] taskDurationLimit@effect
taskChannellD@distriNetworklD o taskChannelMigration
taskStartDateTime R taskTimeMigration
taskDuration R Task State Properties
taskProgramCode (0] taskState
taskProgramCode@type R taskState@phase
recordQuality R taskState@stafiPate TimeMet
recordQuality@type R taskState@endDate TimeMet
Matched Content Criteria taskState@recording
matchedName (0] taskState@someBitsRecorded
matchedName@type R taskState@someBitsMissing
matchedID (0] taskState@firstBitsRecorded
matchedID@type R taskState@lastBitsRecorded
Matched Qualifying Criteria taskState@fatalError
matchedRating (0] taskState@currentErrors
matchedRating@type R taskState@errorHistory
matchedRating@equivalentAge (0] taskState@pendingErrors
matchedEpisodeType (0] taskState@infolList
Content Control Properties
taskStartDate TimeAdjest o

C.2 Class'Definitions

object

[he following subclauses define the standard record classes. The support level of the
bvailable properties for each class is also indicated. Vendors may add vendor-dependen
broperties to any of the defined classes. An instance of a normative class shall not add

.recordTask

other words, a given instance of a record class can only have:

e The properties listed for that class (as per each definiton below).

e The properties that are defined members of the parent class.

e Vendor-defined properties that are using other XML namespace(s).
e ContentDirectory service properties imported with a normative namespace prefix

(see Annex B.17).
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C.3 object Base Class

This is the abstract base class for the entire ScheduledRecording service class hierarchy.
No object of this abstract class can be instantiated. The object class defines properties
that are common to all ScheduledRecording service objects. The table below lists all
standard defined properties (see Annex B for the definition of each property) and

indicates the support level ( , Allowed, NCHEISIEE or BIEEMEE) in this class for

each property.
Table C.4 — object Base Class Properties

Property Name

Base Properties

Property Name

Content Control Properties

@id

totalDesiredRecordTasks

title

scheduledStartDate TimeAdjust

class

scheduledDurationAdjust

additionalStatusinfo

cdsReference

activePeriod

durationLimit

cdsReference@link

Priority Properties

durationLimit@effect

channelMigration

priority

timeMigration

priority@orderedValue

allowDuplicates

desiredPriority

desiredPriority@type

Storage Related\Properties

Output Control Properties

persistedRe&cerdings

persistedRecordings@/atest

recordDestination

persistedRecordings@preAllocation

recordDestination@mediaType

persistedRecordings@storedLifetime

recordDestination@targetURL

recordDestination@preference

Schedule State Properties

ScheduleState

desiredRecordQuality

scheduleState@currentErrors

desiredRecordQuality@type

abnormalTasksExist

Content ID Related Properties

scheduledCDSObjectID

Statistics Properties

scheduledCDSObjectID@link

currentRecordTaskCount

totalCreatedRecordTasks

scheduledChannellD

scheduledChannellD@type

totalCompletedRecordTasks

scheduledChannellD@distriNetwarkName

Task General Properties

scheduledChannellD@distriNetworkID

recordSchedulelD

scheduledStartDateTime

recordedCDSObjectID

scheduledDuration

recordedCDSObjectID@link

scheduledProgramCode

scheduledProgram@ode@type

Task Content ID Properties

Matching Content Criteria

taskCDSObjectID

taskCDSObjectID@link

matchingName

taskChannellD

matchingName@type

taskChannellD@type

matchindName@subStringMatch

taskChannellD@distriNetworkName

matchingiD

taskChannellD@distriNetwork|D

matkhingl D@Iype taskStartQateTime
taskDuration

Matching Qualifying Criteria taskProgramCode

matchingChannellD taskProgramCode@type

matchingChannellD@type

recordQuality

matchingChannellD@distriNetworkName

matchingChannellD@distriNetwork|D

recordQuality@type

matchingStartDate TimeRange

Matched Content Criteria

matchingDurationRange

matchedName

matchingRatingLimit

matchedName@type

matchingRatingLimit@type

matchedID

matchingRatingLimit@equivalentAge

matchedID@type

matchingEpisodeType

200

Matched Qualifying Criteria
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Property Name

matchedRating

matchedRating@type

matchedRating@equivalentAge

matchedEpisodeType

Content Control Properties

taskStartDate TimeAdjust

taskDurationAdjust

taskDurationLimit

laskDurationl imit@effect

ISO/IEC 29341-20-14:2017(E)

Property Name

taskState@phase

taskState@startDate TimeMet

taskState@endDate TimeMet

taskState@recording

taskState@someBitsRecorded

taskState@someBitsMissing

taskState@firstBitsRecorded

taskState@lastBitsRecorded

taskState@fatalError

taskChannelMigration

taskTimeMigration

Task State Properties

bbject.recordSchedule

Allowed,

[his is the abstract base class for the ScheduledRecording service record schedules

taskState

C.3.1 object.recordSchedule Class
class hierarchy. No object of this
bbject.recordSchedule class defines

list entries. The table below
standard defined properties (recordTask-only properties are<eomitted from the table -
see Annex B for the definition of each property) and indicates'the support level (Reéquireq
or WIREMEE) in this class for.fezordScheduleParts (RSP) ang
recordSchedule (RS) usage for each property.

Table C.5 — object.recordSchedule Base Class Properties

dSROldICIWLUTITCTIICTTOTS

taskState@errorHistory

taskState@pendingErrors

taskState@infolist

abstract class can bey -instantiated. The
properties that are|,” common to al
lists all recordSchedule-related

o o
Property Name ‘é 2 Property Name g ‘c’"
Base Properties NJ scheduledStartDate Time

- scheduledDuration
%;—: scheduledProgramCode
cl_ass scheduledProgramCode@type
additionalStatusinfo Matching Content Criteria
cdsReference matchingName
cdsReference@link matchingName@type
Priority Properties matchingName@subStringMatch
DTiOTTY matchinglD
priority@orderedValue maichinglD@type
desiredPriority.
desiredPriotifii@type o
B Property Name g ‘c’"
Output Control Properties
recordBéstination Matching Qualifying Criteria
recdrdDestination@mediaType matchingChannellD
ré¢ordDestination@targetURL matchingChannellD@type

N A A matohingChannellD
desiredRecordQuality matchingChannellD@distriNetworklD
desiredRecordQuality@type matchingStartDate TimeRange
Content ID Related Properties matchingDurationRange

- tchingRatingLimit
sefloduiedCDSObjcell) thzh;ZgR:t;ZgL;Z:’t@type

- -
scheduledCDSObjectID@link - - — ;
scheduledChannellD matchingRatingLimit@equivalentAge

tchingEpi T

scheduledChannellD@type matchingEpisode Type -
scheduledChannellD@distriNetworkName Content Control Properties
scheduledChannellD@distriNetworklD totalDesiredRecordTasks 0|0
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o o
nln nln
Property Name ole Property Name ole
scheduledStartDate TimeAdjust (o] kel persistedRecordings@preAllocation (o] kel
scheduledDurationAdjust 0|0 persistedRecordings@storedLifetime 0|0
activePeriod Schedule State Properties
p - —
urat/.onL/'m/.t scheduleState
durationLimit@effect
R Miarati scheduleState@currentErrors
C, anng ",”a fon abnormalTasksExist
timeMigration . )
allowDuplicates Statistics Properties
currentRecordTaskCount
St Related P T —_————————
orége clate i roperties totalCreatedRecordTasks
persistedRecordings 0|0 totalCompletedRecordTasks
persistedRecordings@latest 0|0
C.3.1.1 object.recordSchedule.direct Class
[he object.recordSchedule.direct abstract class is derived from the

pbject.recordSchedule class. No object of this abstract class can be imstantiated.

Fhe main characteristic of the object.recordSchedule.direct- class is that all thg
nformation that is needed to create associated recordTask instances is contained within
he properties of the recordSchedule. The properties contain” sufficient information tq
bllow the ScheduledRecording service to translate this information into a deterministic se
bf recordTask properties. For example, if a ScheduledReeording service implementatior]
supports the object.recordSchedule.direct.programCeode class, the ScheduledRecording
service is able to interpret the scheduledProgramCode property and derive thg
hppropriate taskStartDate, taskStartTime, taskDuration, and taskChannellD recordTash
pbroperties from it. The table below lists all standard defined properties (see Annex B fo
he definition of each property) and indicates the support level ( , Allowed, NS
BSOS or WIEEHNEY) in this class for recordScheduleParts (RSP) and recordScheduld
RS) usage for each property.

Table C.6 — object.recordSchedule.direct Class Properties

Property Name % 2 Property Name 2 &’
Base Properties Content ID Related Properties

@id scheduledCDSObjectID

title scheduledCDSObjectID@link

class scheduledChannellD

additionalStatuslpfo scheduledChannellD@type

cdsReference scheduledChannellD@distriNetworkName
cdsReferenc&@|ink scheduledChannellD@distriNetworkID
Priority Properties scheduledStartDate Time

Driority scheduledDuration
priokity@orderedValue scheduledProgramCode

scheduledProgramCode@type

Matching-Content-Criteria
3

desiredPriority
deSiTedPrionty@tyre

matchingName
matchingName@type
matchingName@subStringMatch
matchinglD

matchinglD@type

Output Control Properties

recordDestination
recordDestination@mediaType
recordDestination@targetURL
recordDestination@preference
desiredRecordQuality
desiredRecordQuality@type
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Property Name

RSP
RS

Property Name

RSP
RS

Matching Qualifying Criteria

matchingChannellD

matchingChannellD@type

matchingChannellD@distriNetworkName

matchingChannellD@distriNetworklD

matchingStartDateTimeRange

matchingDurationRange

matchingRatingLimit

matchingRatingLimit@equivalentAge

matchingEpisodeType

Content Control Properties

channelMigration

timeMigration

allowDuplicates

Storage Related Properties

persistedRecordings

persistedRecordings@latest

persistedRecordings@preAllocation

persistedRecordinqs@storedéifetime

< [= ==

totalDesiredRecordTasks

scheduledStartDate TimeAdjust

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

scheduledDurationAdjust

activePeriod

durationLimit

durationLimit@effect

C.3.1.1.1

= ==
= ==

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks

object.recordSchedule.direct.manual Class

he object.recordSchedule.direct.manual

class

is used )to create recordScheduld

S = ===

< J<_

nstances for manual scheduling of recordings. The content to be recorded is uniquely
dentified by the scheduledChannellD, scheduledStartDateTime, and scheduledDuratiorn

broperties.

, Allowed,

or each property.

Table C.7 — object.recordSchedule.direct.manual Class Properties

[he table below lists all standard defined proferties (see Annex B for the definition of

bach property) and indicates the support Jevel (
BIalelEAilalEYel) in this class for recordScheduléParts (RSP) and recordSchedule (RS) usage

(o)

Property Name E ‘@ Property Name z 2
Base Properties Content ID Related Properties
@id scheduledCDSObjectID
title scheduledCDSObjectiID@link
class scheduledChannellD
additionalStatusinfd scheduledChannellD@type
cdsReference scheduledChannellD@distriNetworkName [O|O
cdsReference@tink scheduledChannellD@distriNetworkID 0|0
- R scheduledStartDate Time
Priority Piggrerties scheduledDuration
priority scheduledProgramCode
priority@orderedValue scheduledProgramCode@type
désiredPriority Matching Content Criteria
desiredPriority@type -
materirngngalriie
Output Control Properties matchingName@type
recordDestination matchingName@subStringMatch
recordDestination@mediaType matchinglD
recordDestination@targetURL matchingID@type
recordDestination@preference
desiredRecordQuality
desiredRecordQuality@type
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Property Name % 2 Property Name 2 &’
Matching Qualifying Criteria channelMigration

- timeMigration
match{nthannellD allowDuplicates
matchingChannellD@type
matchingChannellD@distriNetworkName Storage Related Properties
matchingChannellD@distriNetworklD persistedRecordings Y|V
matchingStartDateTimeRange persistedRecordings@]latest V|V
matchingDurationRange persistedRecordings@preAllocation V|V
matchingRatingLimit persistedRecordings@storedLifetime V|V
matchingRatingLimit@type Schedule State Properties
matchllana?mqum:t@equ:valentAqe scheduleSiate
matchingEpisodeType scheduleState@currentErrors
Content Control Properties abnormal TasksExist
totalDesiredRecordTasks V|V Statistics Properties
scheduledStartQateT/meAd/ust V|V curreniRecordTaskCount
sch'edulquuratlonAd/ust V|V totalCreatedRecordTasks v
activePeriod 0.0 totalCompletedRecordTasks v/

durationLimit
durationLimit@effect

C.3.1.1.2 object.recordSchedule.direct.cdsEPG Class.

he object.recordSchedule.direct.cdsEPG class is ,used to create recordSchedulsd

[nstances for scheduling of recordings, based on local*EPG information. The content tg
be recorded is uniquely identified by the scheduledCDSObjectID property that shal
eference an EPG item (object.item.epgltem class) in an associated ContentDirectory
service. Most EPG item types currently definedtidentify only a single recording event. In
he future, new EPG item types can be defined that identify multiple recording events.

[he required association between a ContentDirectory service and a ScheduledRecording
service is established by having both services reside within the same UPnP MediaServe
jevice. See also Annex E and Annex'F for further details.

[he table below lists all standard defined properties (see Annex B for the definition of
bach property) and indicates” the support level (h, Allowed, NSHISISWEE o
BREEMEE) in this class forrecordScheduleParts (RSP) and recordSchedule (RS) usage
or each property.

Table '€.8 — object.recordSchedule.direct.cdsEPG Class Properties

o o
nln nln
Property Name o2 Property Name ole
Basg Properties Output Control Properties
@id recordDestination v
tlt/b' IUbUIdDUbtiIlatl'UlI!LUIIIUU‘I’GTV}JC’ _V
class recordDestination@targetURL V|V
additionalStatusinfo recordDestination@preference v
cdsReference desiredRecordQuality V|V
cdsReference@link desiredRecordQuality@type
Priority Properties Content ID Related Properties
priority scheduledCDSObjectID
priority@orderedValue scheduledCDSObjectID@link 0o
desiredPriority scheduledChannellD
desiredPriority@type scheduledChannellD@type
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o o
nln nln
Property Name ole Property Name ole
scheduledChannellD@distriNetworkName Content Control Properties
scheduledChannellD@distriNetworklD -
scheduledStartDate Time totalDesiredRecordTasks V|V
scheduledDuration scheduledStartDate TimeAdjust V|V
scheduledProgramCode scheduledDurationAdjust V|V
scheduledProgramCode@type activePeriod 0|0
. L durationLimit (o] kel
Match‘lng Content Criteria durationLimit@effect )
matchingName channelMigration 0|0
matchingName@iype timeMigration (o] Ve
matchingName@subStringMatch allowDuplicates
ma;cZ{nq;g : Storage Related Properties
matchin e
_q @ Vf) - — persistedRecordings V]|V
Matching Qualifying Criteria persistedRecordings@latest Y|V
matchingChannellD persistedRecordings@preAllocatién V]|V
matchingChannellD@type persistedRecordings@storedLifetime V]|V
matchingChannellD@distriNetworkName Schedule State Properties
matchingChannellD@distriNetworkID
- - scheduleState
matchingStartDateTimeRange
- - scheduleState@currehtEfrors
matchingDurationRange -
- - — abnormalTasksEXxist
matchingRatingLimit
matchingRatingLimit@type Statistics Properties
matchingRatingLimit@equivalentAge currentRecokd TaskCount
matchingEpisodeType totalCreatedRecordTasks v/
totalCothpletedRecordTasks v

C.3.1.1.3 object.recordSchedule.direct.cdsNonEPG Class

The object.recordSchedule.direct.cdsNonERPG class is used to create recordScheduld
instances for scheduling of recordings, forwhich (only) channel information is available in
b local ContentDirectory database. The content to be recorded is uniquely identified by
he scheduledStartDateTime, and séheduledDuration properties, supplemented with thq
scheduledCDSObjectID property that shall reference a ContentDirectory service objec
whose class is not “object.item.epgltem” or derived from that class. Additionally, thd
eferenced ContentDirectory,service object shall identify content that will be available fo
ecording at the time the recording is scheduled to start.

Examples of applicable(ContentDirectory service objects are:

e A User Channel object that contains specific channel information.
e An objectthat represents an analog A/V input connection to the device.
e An object that represents an IP network program feed.
e AnoObject that represents an already existing file.
o EfC.
[hé required association between a ContentDirectory service and a ScheduledRecording

ervice is established by having both services reside within the same UPnP MediaServe
device. See also Annex E and Annex F for further details.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSTIEISHEE or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.9 — object.recordSchedule.direct.cdsNonEPG Class Properties

Property Name z ‘@ Property Name z &’

Base Properties Matching Qualifying Criteria

@id matchingChannellD

title matchingChannellD@type

class matchingChannellD@distriNetworkName

additionalStatuslnfo matchingChannellD@distriNetworklD

cdsReference matchingStartDateTimeRange

cdsReference@link | R | matchingDurationRange

Priority Properties . matchingRatingLimit

Driority match::ngRatz:ngL::m::t@tvpg

priority@orderedValue match/'ngRa%‘/ngL/mlt@equa/entAqe

desiredPriority matchingEpisodeType

desiredPriority@type Content Control Properties

Output Control Properties . totalDesiredRecordTasks V|V
— scheduledStartDate TimeAdjust Vv

recordDestination - - =T

recordDestination@mediaType sch‘edulquuratlonAd/ust Y1/
— activePeriod (o] kel

recordDestination@targetURL durationLimit

recordDestination@preference durationLimit@efiect

desiredRecordQuality channelMigration

desiredRecordQuality@type timeMigratioh

Content ID Related Properties . allowDupiiCates

scheduledCDSObject!D Storage 'Related Properties

scheduledCDSObjectiD@link O] hefelstedRecordings ik

scheduledChannellD DersistedRecordings@latest V|V

scheduledChannellD@type persistedRecordings@preAllocation V]V

scheduledChanneIID@dl'strl.NetworkName persistedRecordings@storedLifetime il

scheduledChannellD@distriNetworklD

scheduledStartDate Time Schedule State Properties

scheduledDuration scheduleState

scheduledProgramCode scheduleState@currentErrors

scheduledProgramCode@type abnormalTasksExist

Matching Content Criteria Statistics Properties

matchingName currentRecordTaskCount

matchingName@type totalCreatedRecordTasks v

matchingName@sub StringMatol totalCompletedRecordTasks W/

matchinglD

matchingID@type

C.3.1.1.4 aobject.recordSchedule.direct.programCode Class

he objectrecordSchedule.direct.programCode class is used to create recordSchedule

nstances-~for scheduling of recordings, based on program code information. The conten

o be recorded is uniquely identified by the scheduledprogramCode property that containg

h unligue code that can be translated by the ScheduledRecording service into a precisq

btart, date, start time, duration and channel for the recording event(s). However, mos

progranT code types currentty defimedidentify oty asinmgte Tecordingeventtmthefuture,

new program code types can be defined that identify multiple recording events.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.10 — object.recordSchedule.direct.programCode Class Properties

o o
nln nln
Property Name ole Property Name ole
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class | V| V]| matchingChannellD@distriNetworkName
additionalStatusinfo A | matchingChannellD@distriNetworkID
cdsReference L VIN | matchingStartDate TimeRange
cdsReference@link | V|N| matchingDurationRange
Priority Properties .. matchingRatingLimit
Driority matchingRatingLimit@type
priority@orderedValue —g_g_@z:§zz;ZQEZ;;ZdLe’$;;e equivalentAge
desiredPriority
desiredPriority@type Content Control Properties
Output Control Properties . totalDesiredRecordTasks V|V
— scheduledStartDate TimeAdjust V|V
recordDestination ; - =T
— - scheduledDurationAdjust Vv
recordDestination@mediaType - - ——
— activePeriod
recordDestination@targetURL durationLimit
recordDestination@preference durationLimit@efiect
desiredRecordQuality channelMigration
desiredRecordQuality@type timeMigratioh
Content ID Related Properties . allowDupiiCates
scheduledCDSObject!D Storage 'Related Properties
scheduledCDSObiectID@link pefsistedRecordings ‘/ 1/
scheduledChannellD DersistedRecordings@latest V|V
scheduledChannellD@type persistedRecordings@preAllocation V]V
scheduledChanneIID@dl'strl.NetworkName persistedRecordings@storedLifetime il
scheduledChannellD@distriNetworklD -
scheduledStartDate Time Schedule State Properties
scheduledDuration scheduleState
scheduledProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchl:nqName currentRecordTaskCount
matchl'nqName@type : totalCreatedRecordTasks v
matchingName@sub StringMatol totalCompletedRecordTasks W/
matchinglD
matchingID@type
C.3.1.2 objecét.recordSchedule.query Class
he objectiecordSchedule.query abstract class is derived from the recordSchedule bass
class. No_object of this abstract class can be instantiated.
[he (main characteristic of the object.recordSchedule.query class is that the properties o
he{recordSchedule are used as matching criteria to select items from external sourceg

appropriate searching and matching, the metadata from these external items is used to
populate recordTask instances. This process ensures that the recordTask properties
match the rules set forth in the recordSchedule’s properties (matching criteria).

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level (h, Allowed, NSTIEISHEE or
BREEMEE) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.11 — object.recordSchedule.query Class Properties

o
[%) nln
Property Name 4 Property Name ole
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetworkName
additionalStatusinfo matchingChannellD@distriNetworklD
cdsReference matchingStartDateTimeRange
CUSReTeTenceImK TatCIMIgoUrationRange
Priority Properties matchingRatingLimit
ot matchingRatingLimit@type
L - .V matchingRatingLimit@equivalentAge
priority@orderedValue - -
- — matchingEpisodeType
desiredPriority
desiredPriority@type Content Control Properties
Output Control Properties totalDesiredRecordTasks V|V
— scheduledStartDate TimeAdjust V|V
recordDestination - -
—— - scheduledDurationAdjust V|V
recordDestination@mediaType - -

JDestinati r tURL activePeriod 0|0
recordDes /.na I.OI’I@ arqfe durationLimit olo
recqr estmatlon@'pre erence durationLimit@effeck Q-
des:IredRecordQuaI/.ty channelMigration olo
desiredRecordQuality@type timeMigration oo
Content ID Related Properties allowDuplicaies (o] fe]
scheduledCDSObjectID Storage ‘Related Properties
scheduledCDSObjectID@link persistedRecordings A7
scheduledChannellD persistedRecordings@latest VY|V
scheduledChannellD@type_ eréistedRecordings@preAllocation V|V
scheduledChanneIID@dl'strl'NetworkName persistedRecordings@storedLifetime V[V
scheduledChannellD@distriNetworklD -
scheduledStartDate Time Schedule State Properties
scheduledDuration scheduleState
scheduledProgramCode scheduleState@currentErrors
scheduledProgramCode@type abnormalTasksExist
Matching Content Criteria Statistics Properties
matchingName currentRecordTaskCount
matchingName@type totalCreatedRecordTasks v/
matchingName@subStringMatch totalCompletedRecordTasks v/
matchinglD
matchingID@type
C.3.1.2.1 object.recordSchedule.query.contentName Class
The object.xecordSchedule.query.contentName class is used to create recordSchedule
nstances‘for scheduling of recordings, based on program or series name information
Fhe conient to be recorded is determined by matching the value, specified in thg
matehingName property to the names of content items made available to the
ScheduledRecording service by required external resources like access to EPG
Jatabases access {o Service Information side-band data in rligifnl broadcasts, etc Thd

matching process can be further restricted by providing a combination of Matching
Qualifying Criteria properties. Any external content item shall match those additional
criteria to be considered a potential candidate for recording.

The table below lists all standard defined properties (see Annex B for the definition of
, Allowed, NGHNSISWEE o

each property) and indicates the support level (
Il iNEYel) in this class for recordScheduleParts (RSP) and recordSchedule (RS) usage
for each property.
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Table C.12 — object.recordSchedule.query.contentName Class Properties

Property Name z ‘@ Property Name z 2
Base Properties Matching Qualifying Criteria
@id matchingChannellD (o] kel
title matchingChannellD@type !
class matchingChannellD@distriNetworkName 0|0
additionalStatusinfo 7 matchingChannellD@distriNetworkID 0o|0
cdsReference /] matchingStartDate TimeRange O|0|
cdsReference@link T /] matchingDurationRange [e) ;Q

— - | matchingRatingLimit 0.0V
Priority Properties .. matchingRatingLimit@type
priority matchingRatingLimit@equivalentAge 10|
priority@orderedValue matchingEpisodeType (o] kel
desiredPriority Content Control Properties
desiredPriority@type totalDesiredRecordTasks V|V
Output Control Properties . scheduledStartDate TimeAdjust V|V
recordDestination scheduledDurationAdjust V|V
recordDestination@mediaType activePeriod V|V
recordDestination@targetURL durationLimit V|V
recordDestination@preference durationLimit@effect 1/!
desiredRecordQuality channelMigration Y|V
desiredRecordQuality@type timeMigration V]|V
Content ID Related Properties allowDupligetgs Yy
scheduledCDSObjectlD Storage-Related Properties
scheduledCDSObjectID@link persfstedRecordings Y|V
scheduledChannellD pérsistedRecordings@latest V|V
scheduledChannellD@type gersistedRecordings@preAllocation V|V
scheduledChannellD@distriNetworkName persistedRecordings@storedLifetime V]|V
scheduledChannellD@distriNetworklD Schedule State Properties
scheduledStartDatetime

= scheduleState
scheduledDuration scheduleState@currentErrors
scheduledProgramCode ;
abnormalTasksExist
scheduledProgramCode@type
. . Statistics Properties
Matching Content Criteria
- currentRecordTaskCount

Z:igz;ggxzzg@type totalCreatedRecordTasks v
matchingName@sub StringMaleh totalCompletedRecord Tasks v
matchinglD
matchingID@type
.3.1.2.2 abject.recordSchedule.query.contentID Class
The objectirecordSchedule.query.contentID class is used to create recordScheduld
nstances-for scheduling of recordings, based on program or series ID information. Thg
content\te’ be recorded is determined by matching the value, specified in the matchingl
property to the IDs of content items made available to the ScheduledRecording service
py“required external resources like access to EPG databases, access Service Informatior
|dc balld data ;II dlslta: bIUGdUGOtO, Utb. Thc |||atuh;||3 MIULT OO Ldaill bc fulthcl ICOtI;L’tUb

by providing a combination of Matching Qualifying Criteria properties. Any external
content item shall match those additional criteria to be considered a potential candidate
for recording.

The table below lists all standard defined properties (see Annex B for the definition of
each property) and indicates the support level ( , Allowed, NOTISISWEE or
WLl iliEYe]) in this class for both input and output for each property.

ISO/IEC 2017 — All rights reserved 209


https://iecnorm.com/api/?name=091d92e6f7292a4cda2df879d364e4c1

ISO/IEC 29341-20-14:2017(E)

Table C.13 — object.recordSchedule.query.contentID Class Properties

Content ID Related Properties

scheduledCDSObjectID

scheduledCDSObjectID
scheduledChannellD

link

scheduledChannellD@type

scheduledChannellD@distriNetworkName

scheduledChannellD@distriNetworkID

scheduledStartDate Time

scheduledDuration

scheduledProgramCode

scheduledProgramCode@type
Matching Content Criteria

matchingName

matchingName@type

matchingName@subStringMatch

matchinglD

matchinglD@type

o

Property Name 2 2 Property Name tnlé g:)
Base Properties Matching Qualifying Criteria
@id matchingChannellD
title matchingChannellD@type
class matchingChannellD@distriNetworkName
additionalStatusinfo 7 ma{cﬁl:nqg?anneleT@diitriNetworkID NIN

TITULUTTIT T OLUTILIULY T TTTTOUTNUTT L |
23222;2:2222 link malchingDurationRange O

matchingRatingLimit O (0]
Priority Properties matchingRatingLimit@type -
priority matchingRatingLimit@equivalentAge 0|0
priority@orderedValue Y matchingEpisodeType 0lo
desiredPriority V|V Content Control Properties
desiredPriority@type totalDesiredRecordTasks V| v
Output Control Properties scheduledStartDate TimeAdjust V| v
recordDestination 7 scheduledDurationAdjust V| v
recordDestination@mediaType v activePeriod V|V
recordDestination@targetURL V|V durationLimit V| v
recordDestination@preference V durationLimit@éffect /I
desiredRecordQuality V]| v channelMigratioh V|
desiredRecordQuality@type timeMigration V|

allowDuplieates V|

Stordge Related Properties

pefsistedRecordings

| persistedRecordings@latest

< [<

persistedRecordings@preAllocation

persistedRecordings@storedLifetime

= == |=_

Schedule State Properties

scheduleState

scheduleState@currentErrors

abnormalTasksExist

Statistics Properties

currentRecordTaskCount

totalCreatedRecordTasks

totalCompletedRecordTasks
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C.3.2 object.recordTask Class

This is the base class for the ScheduledRecording service record task class hierarchy.
Currently, this is the only class defined in this hierarchy. All recordTask objects in the
ScheduledRecording service are members of this class. The object.recordTask class
defines properties that are common to all recordTask list entries.

A recordTask object represents an actual recording occurrence. More sophisticated
g
control point to manipulate individual recordTask instances. For example, the allowed
DisableRecordTask() action can be used to selectively disable (that is: recording ‘task
suspended and any actual recording shall not occur) one or more recordTask instances
spawned from the same recordSchedule if not all recordings are desired.

\ recordTask should be created by the ScheduledRecording service as,soon as al
necessary information (like EPG data) becomes available. It should be maintained a
east until the recordTask has finished. It is recommended to maintain all completeq
recordTask instances for a reasonable time or until space is needed so that control pointg
Can retrieve recordTask state information after the recording has-finished.

Dne or more recordTask instances can be created __per” recordSchedule. Some
fecordSchedule instances may not have a recordTask because they have not scheduleg
hny recordings yet.

he list of the recordTask instances can be obtdined using the BrowseRecordTasks(

hction. A recordTask can be disabled using the DisableRecordTask() action.

Note that a recordTask is not created by axcontrol point directly; therefore, the inpuf
support level below indicates [NISHIBIBMEE for all properties.

[he table below lists all recordTask-related standard defined properties (recordSchedule
bnly properties are omitted from the table — see Annex B for the definition of each

broperty) and indicates the support level (Réquired, Allowed, NSTEISHEE or VST
In this class for recordTask (R)yusage for each property.
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Table C.14 — object.recordTask Base Class Properties

Property Name E

Base Properties

@id

title

class

additionalStatuslnfo

cdsReference

Property Name

RT

Matched Content Criteria

matchedName

matchedName@type

matchedID

jo[®]o

matchedID@type

Matched Qualifying Criteria

bubr‘cll:'ll:‘llbc(wlillh

Priority Properties

priority

priority@orderedValue

desiredPriority

desiredPriority@type

Output Control Properties

recordDestination

recordDestination@mediaType

recordDestination@targetURL

recordDestination@preference

desiredRecordQuality

desiredRecordQuality@type

General Properties

matchedRating

matchedRating@type

Blo

matchedRating@equivalentAge

matchedEpisodeType

Content Control Properties

N

taskStartDate TimeAdjust QY
13

taskDurationAdjust

2

taskDurationLimit N\

taskDurationLimit@effeat).V"*
taskChannelMigration.

taskTimeMigration_ " |/

lo]o@]ojojo]” <Aojo

Task State PrWes

Se

0]
FecordedCo S0y aTD iaskolyemendbalolinoldsl 1
recordedCDSObjectID@link - éState@someBitsRecorded
Content ID Related Properties ) taskState@someBitsMissing
taskCDSObject!D O taskState@firstBitsRecorded o
taskCDSObjectID@Ilink (0] taskState@lastBitsRecorded (e]
taskChannellD taskState@fatalError
taskChannellD@type taskState@currentErrors
taskChannellD@distriNetworkNam |O taskState@errorHistory
e taskState@pendingErrors
taskChannellD@distriNetworkID (0] taskState@infol ist
taskStartDateTime
taskDuration %
taskProgramCode N\ [O]
taskProgramCode@type KRS
recordQuality )y
recordQuality@type  _ *
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Annex D
(normative)

EBNF Syntax Definitions

Annex D defines the syntax used for some of the properties and classes described in this
document. The syntax is formally defined using EBNF as described in subclause 4.1.3.

D.1  Priority Syntax

No
In

this case, the semantics of the “DEFAULT” value shall be applied.

priority-value ::=

standard-value
level HINES
number =
extended-value ::=
level-hi =
level-low =
object-id

. Date&time Syntax

sched-start 1=

start-range =
date-time-range

duration HHES
duration-long ;=
duration-any =
duration-adj =
duration-range ::=

date-time =
day-ofryr-time ::=

namédyday-time ::=

T=labeled-time ::=

standard-value|

extended-value (* extended-value s on|
applicable if priority@orderedVialue
supported *)

level | 'DEFAULT'

('L'" number)

(* integer (n>0) *)

'"HIGHEST'| 'LOWEST'|level-hilTlevel-low|object-1
level ' HI'

level ' LOW'

(* @id value *)

date-time |

day-of-yr-time |

named-day-tgime |

T-labeled—time |

'NOW'

(date-time| "PAST' | "NOW'") v/ (dat
time|®INFINITY')

::= date-time '/' date-ti

LP' [n 'D'] time
duration|'INFINITY'
duration|'"INFINITY'| ''ANY'
("+'"|'=") duration
duration '/' duration-long

yyyy '-'" mm '-' dd T-labeled-time
mm '-' dd T-labeled-time
named-day T-labeled-time

'T' time [zone]

te that due to possible future extensions, unknown value inputs shall be gracefully ignar¢d.

1y
i s

d
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Time ::= HH ':' MM ':' SS
zone ci= "Z'|(('"+'"|'=-") HH ':' MM)
month-day ::= mm '-' dd

named-day tr=

n o=
YYYY B
mm =
dd 1=

HH P =
MM :
SS =

'MON' | 'TUE' | '"WED' | '"THU' | '"FRI'|"SAT' | 'SUN" |
'"MON-FRI'| "MON-SAT'

1*DIGIT (* non-negative integer *)

4DIGIT (* 0001-9999 =*)

2DIGIT (* 01-12 *)

2DIGIT (* 01-28, 01-29, 01-30, 01-31
based on month/year *)
2DIGIT (* 00-23 ¥*)
2DIGIT (* 00-59 ¥*)
2DIGIT (* 00-59 ~*)
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D.3

Class Name Syntax

className
sName
tName
dName
gName
directName
queryName
shortName

'OBJECT.' (sName|tName)

'RECORDSCHEDULE."' (dName|gName)

'RECORDTASK' ('.' shortName) *

'DIRECT.' directName ('.' shortName)*

'QUERY.' queryName ('.' shortName)*

'MANUAL' | 'CDSEPG' | "CDSNONEPG"' | ' PROGRAMCODE'
'"CONTENTNAME' | '"CONTENTID'

(* valid XML 1.0 name, excluding the characters
v (UTEF-=8 code Ox2F))

and
':'" (UTF-8 code 0x3A) *)
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